- DESCRI PTI ON METHOD FOR PRODUCTI ON OF TOOTH, AND TOOTH
PRODUCED BY THE METHOD TECHNI CAL FI ELD [ 0001] The
present invention relates to a nethod for producing a
tooth, and a tooth obtghpedripemnebY. BACKGROUND ART
[0002] A tooth is an organ ﬁggﬁng enanel in the
outernost |ayer and dentin in its inner |ayer, both

o it S SRR EbRHEo BB BT T

pulp in the cerydhel MEOHUCED BSETHEMYTAOD OSt by

dental caries, periodontal diseases or the |like, and
fromthe viewpoint of the significant influence of the

absence of teeth on appearance and taste
TEC$§ﬁ¢§QE§E§§d fromthe viewpoint of maintaining health
[00013Nd ha phisert ifivkioh Yelades kd & ﬁleth(ﬂffoptdﬁ)dh@iﬁg B t6QHEARY AtdoMEobtained
t echni ques have been devel oped 0003] “For exanpl e,
therehyh J. Dent. Res., 2002, Vol. 81(10), pp. 695-700, it
i s disclosed that a tooth-like tissue is regenerated
by transplanting cells, such as epithelial cells

BACK6&®IOUeD ARDm a tooth germ and nesenchynal dental
follicle cells, wth a biodegradative carrier into an

[00023p doiepiids 2@ S1gaphaving snamel in ke eptermasblayerrand slgatie ity yger layer
o ] 908 95Kl SREHULSich SRR B e ho enin

and d@0alpuBBinahe certiahportiont hTesth mayddel1sstiby aleatabchrfes oparimdontal

[ ivi od e cultured | he presence of
diseasg g {gitikey 4nyl T S BTLTbe Sighiti g neies of figwresence or
absen8d %&hfoﬁcabﬁézﬁ’a&@ dnd th%te' d4Bod,laRd h%nﬂh%ev%% &%’éﬁt&mng

It is proposed that at |east one type
healthsasidendtigll falisyrof bifst Wrgms ok lregnaaﬂve:‘eblhmqwsdmhe beem developed.

ooos LSBT A 5057 O B B G5, 5ol s
tooth-Bk©TIgsublis Rgencratld 1 byitr leﬁh‘tlﬁg RIS 86idH RlepitBAfAl télls iSolated from a
descri bed that a "toot having a specific _shape is

tooth geypnand mespnehyimed dentpl fotlicle eadls: mth arhgpdearadpibye daamienigto an
: hape for the tooth germ [0004] On the
abdongpﬁégsﬁgnggzﬁ?onwthe vi ewpoi nt of regenerative

rTBdiaQ‘hdSthod Dmgéﬁeraitﬂltgeir t66ﬂ1 gm it isodudGbtsbdofor ka8 pleOin Japanese
bi ol ogi.cal sanpl es had been hitherto di scarded.

Paten Iﬁiéll??‘é?f! yald-qpﬁv HPeA% Né’s A04-3315354 thatfgethigsryicslnisalpted from a
living E)ﬁ_gf | C a C In ?e?%%seﬁ@&%glo afl#; ﬁﬁ[ﬂ%ssggééln &Such eﬁ roblast

ammi on, di 3car
growthfactteb avbthy likas br FaANO 004G 535 &@hitde ptaposaucthatca paist énc type
of bei i nvolved in_ cel ifferentiatjon. [ 0005
of cellzgelfird SoroptheErn iy kTR Foce R bRt fhese tooth
germ ¥R BYEh bNhHARe Btafed ROAG: 1@2&@1»&&31 &ft RaiORRT With a
t echni que in which epithelial celfs and interstiti al

fibrin-genthiningegarnerdandiit fsrdsaerdedithat aditently? baving mspecifarshepe is formed

by us%%ﬁﬁ'gnn-contaaﬁmﬁjé’] gfirfugr ra%?r}gl tﬁt %gsusetdahape tlo}' th% 36th | b?rfci. that

[0004] On the other hand, from the viewpoint of regenerative medicine, recent interest has
focused on reuse of biological samples which had been hitherto discarded. Especially,
.unlike tissues excised due to diseases, recent interest has focused on tissues such as umbilical
cord and amnion, which had been discarded at delivery, as organs having stem cells and
capable of being involved in cell differentiation.

- [0005] Examples of the techniques which focus attention on amnion include JP-A

2006-6249 which discloses a technique in which epithelial cells and interstitial cells derived
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grown by this nmethod are useful in regenerative
medi ci ne and the like since they have nultipotency
simlar to that of undifferentiated enbryonic stem
from &3l Rarde 2008 2R 3ARR afiRSGH aty; §i
o popu at [ %?IJ cef‘141 a%re ?lgo ate %oérinﬁltaﬁg%ﬁ%%anh aédfibes that cels
growmbyitos mﬂmﬂmﬁeﬁﬂm regehdrativeyiaedieind ahd therikersivcetthey have

heI| cell l.a as .st ells. It escri bes
mulﬂP‘ﬁs*eCYt%@l i 194045 BBH@&F@HU%%& embRopic e sells, o apabl e of
[0006)i b emi4-243689 dbébh%emwﬁd&g&ﬂlﬁauoﬁfb@ny%@?e%ol%d % the human

Source of substances produce nerve cel
amnlCmCS@t@ﬂlREladﬁelﬂaEGH WMMOI@:?@})IWH@MWH layenaostemreells. It
e nerate h _or oot to f nction as
descriy 1y SR oPlERe il fu it fask St bie X ot peag s e ool
and uSeéthll 5 16O§Rkdel dfisiPfaricBe plodasddenyiRrRO&difsi oned (cel |
arrangenent) at approprlate relative positions. It is
difficult to provide a tooth that is effective as a

ami on. [0008] Accordingly, the
DISCwaéklﬁ% preg{rzf:%{j nvention is to provide anew use
[00079)f Hamremﬁ iregrdervot h rep@nératcineoth dea %dmgémﬂtofﬁhctlon as a tissue, it is
cing a tooth with which a tooth aV|n t he

mdlsp%@bier that teaiple Tapas gelesnnsiigtipg Hiedisees by mcrganecm@ll

i
arran, E}%\?}@% e]gﬂ}}fﬁﬁ%t% %;?t}r’%jongl?lgﬁ% eglt ¥d cﬁﬁ‘ic‘ﬁi‘[ & @Foaqde a tooth that is
effectfwrasprtxssimcsnmglyaaytmntglmmdna t oot h obt ai ned by usi ng
he net hod. f| r aspect, of the present inventi
IOOOSL Soriusel tehisst pie © BFSaRdNHGan DG ROV & MEgiR ggamnion as
well ab "tl?*;ﬂé@id@gf mifsd Fdr;ﬁ?dcﬁ‘lgmg' ﬂoémp%chcaqbf}ﬁq{avm% thd Epkific cell

mass substantially consisting of her “one
arranggeaimsipootuded.i ved rresenchyrral cell's or epitheli al

e and second cel |, mass anti.al | onsi stin
10009F T piS K B RGEH Ve Bedy HVigw oL B RORYrPoeripd SRGianbls, and
providRB atihdBfor pRIduSing bRSothfahd Sto&R @b@.ﬁﬁ:ﬁ'b? 13Rlgl th&BRARS.
- not being mxed wth each other but made to closely
cohbelitst eweet of therpresenhingention providgs & methddrfer preducing a tooth, the
nmﬂKEQﬁﬁﬂ gell masses in the support carrier. [0010] The
spect of the present invention provides a
t Op'zisitmilﬁﬂga imeshppyritchgier,abfisecdlbpads shbsamialigheohdisithg of only
nmet hod. [0011] According to_the present i nvention

cither G A2WOBRG] BpscRepeal sels, pornithelial gells andaptorondhgalhigass
substa:ﬂ)‘cé% &ﬁsljs%\?%ﬂ’: dn] Efe?d.%\’%&f F%%ai%%nﬁ{}%’dl g%ijs or%?ltﬁé:hal cells, the
first am:bd'eenmi call masseepit beingumixed wathaathn gtheheutpnaized atosely contact each
‘according to Exanples of the present invention for
other F"é‘ionst ruction of a tooth germ using mesenchymal cells
andi@Rg bRl firdd mﬁesk&(ﬁldct%nuﬂ&ges ih R Qip F&%Qyﬁ?f m and

show ng"the state of a gel drop before cell
[0010]ar Fhersgeenshaspect of the present invention provides a tooth obtained by the

above-described production method.
[0011] According to the present invention, a new use of amnion may be provided, and a

tooth having a specific cell arrangement may be provided.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012] Fig. 1A is a schematic conceptual views showing the procedure according to
Examples of the present invention for reconstruction of a tooth germ using mesenchymal cells

and eptithelial cells derived from a tooth germ, and showing the state of a gel drop before cell
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Fig. 1 Bis a schematic conceptual view show ng the

procedure according to Exanples of the present

i nvention for reconstruction of a tooth germ using
pchymal cells and epithelial cells derived froma

ooth germ and showing the state of positioning of a

fi F‘g 1Bdek keheamsic canaepyel vidwothowktigghe prdCediire according to

S i c conce ual vi ew show ng_.t he_ procedure
Examfes ?ﬂ}eﬁeﬁest MsOLioP FsregpsfIvetion o0 ST Rchymal cells

e SRR L T

cell mabsoiniangg] titop. st at e of positioning of a second cell
hemat | conc&gt ual

ma LA.a | dr.op. Fi
U Bl L0105 Seperiaie Bousicpfiat SR b Biee pOectts ApfRegh o
Exambfé@ oP R RNt iIRVERToh F8r feBbnsiBEEIST %Bﬂh%nﬁfusﬁagtrﬂé%%ﬂchymal cells
germ usi ng mesenchynal cells and epithelial

and em&ehalqulls oined frasot ok genm,and showing thengats of pdmfwradg of a

drop in which the first cell mass and
Secon?%gﬁ% %EF‘T Prass are positioned. Fig. 2 is an

HEF#t aDrieal séhEB@€ic @bndebmal eieanhbvimptBe piRedilie dedorliak to

the exanple of the. present invention after organ
Examplgf pfthe prespt ipwantion ferrecansguetion efisrteetbraesm psingymesprchymal cells
an e BRI S gL S ESETDERS TR ARE L A0 ePcop i
whichahi first eclbfasshadribe ssoshd ot mdsstawpbm@@fem of t he exanpl e

C B (A T S Ege ob e cope I LR R bt b%&ﬁ &of the
preserfifiventibn M%Mdnqmt[&o 1:%]116-5'8?11{@5 Iﬁ%ﬁlﬁqu Ireglﬁtspff

I nvention for- producing a toot es: posi onlng,
| nFig. 3 isppdingramainrwigeh a ﬂuﬁnescﬂmezaiutrogmp]s axlibp diffendritial ingerference
el t her ami on-deri ve

:
micro g B8R At e CLRTROtshe P EiimfediSesh AFEn Sl SyabBfeatabe present
inventfd dre 5@RSImpRYRS t aeital Ivthe FRakYeprRgerf 100N, t he ot her

one of 'the nesenchynmal cells or eplthellal cells, the
first and second cell masses not bei ng m xed Mﬁth each

BEST?ﬁer €i'na tdeﬁgggwgﬁgg%%lﬁ%wgo& RoREE  oeter

arran

|on|ng step"); and

[0013F UTKduméthgd bhhefprdseht ianchtDadonstod@lihg ABssiemcludet:he
support carrier (herejnafter referred to as

" RASHIGNIgg st BipPYrt cpmist.4 fisheallpassisuhdadially cppdging of only
either ?ﬁ@gf‘b‘h%dl@ﬁ‘ dgﬁ@éaqgesehma? e}nﬂ%l%ﬁ tue:%lgs? LﬂXd g@édoﬁ& gell mass

amiotic C
substaatidlyecodsisiing dfsehlypthediledriona ofrﬁtehm:‘senctﬂymaﬂa pé:llsh&lebﬂhelial cells, the

first alfd&l%:s (ﬁ%ﬁiﬂgeﬁsg%%{p% l i g&i%g%mtgle%é}? grt lglﬁgr?q%l}g ggl%selgr contact each
other (ﬁél%hﬁ&@lbﬂeyerféa&b ‘é@%cfsft%@ﬁngastérg?taﬁdger m |n the

above- descri bed production ‘hod, the first cell nmss
orcufguugthedebt andmeendseh snasmsiia theysupporp carsien(herdigafter referred
1o as ,.aﬁl OEé%%“)',Ved mesenchymal cells is preferably a cell

[0014] In the above-described production method, the amnion is preferably derived from the
amniotic compact layer.

In the above-described production method, the epithelial cells are preferably derived
from at least one of a tooth germ, skin, mucosa or gingiva, and more preferably derived from
a tooth germ.

In the above-described production method, the first cell mass or second cell mass

substantially comprising the amnion-derived mesenchymal cells is preferably a cell mass
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conposed of single cells, and the first cell nmass and
second cell mass are nore preferably both conposed of
single cells. [0015] Since, in the present production
comp¥8idWidkin C?I@J:élls' BRSRS fif@ rc@i?ﬂlagsr AN s%@&{g &1 mass e more pr ferably
ammi on- deri ved nmesenchymal cells and epithel |a é?fs
boﬂlanepmm@pfwnﬂedeMm a support carrler SO as to contact

. ot her wi thout bej W h ot h
10013 St i@ oS BradieHon REIH FuliRissE fopped Fomagh of
amniéR@érivediidbndhymatiedfsi aﬁd'eBﬁhéjﬁl & BO50RY on‘éH 5 b SGppoi®Hrrier so
be effectivel formng a tooth as a

%p r oduced,
as to goriant&vithmgeh p WﬁEOlﬁshemg lmfmd ovith ceclpetbialahy cultured, the cell

OBl e BRE i nd PP BB ectvely

reprotlmtlhf,onm @t@ragladm@for a mterial for a tooth may
be _create and a new node of usage of ammi on may be

pr Syrthergby DiogapiopnespReially amaien-deniyedimicssnchymel qells,which
n f
sk TR Std LETMRSAP MR AL B
materjnl édrer tabihymay bd @sated, hzmi langwdho@ed i @agd oftdmnide sidythe pPovided.
ﬁna a crown and a root. The directionality of a tooth
10016 gn 158 PFRsERITSNLn e taginy Sorfl hERISGY HsSHa corligwpusinbaving a layer

of der{tﬂlq}mdé— ﬁr?d £1d gl r %Epﬁtﬁﬁgﬁr?‘éra‘ﬁbﬁ#ﬁéshg h&ﬂﬂ% H{rgcﬁﬁﬁahty

based o shapes, I Sto stalnin

resultingfeom Tleovor ovire et nsTte chmctloﬂ[mvy ofp motbamey be &entifiedibe

of e 2l and dentin,_and the narrel ayer i.s absent
arrangEmepihf T gpw [aﬁ‘gi(’ﬂt DERE 52 Sk ey fn% Brally sopfigmegd bpsed on
h RORkO! nidah
e O e the NG Tt OB ol k*e*‘ Bkt hBvink Bayer
structyie$ ebfﬁntﬁ@eﬁtdﬁmtme d@ndhthetcmempl layeric ebsoht indhe moel obl ast

00172 e AP B, SUEE SR SREREY SBGREF P st i

the ari Iﬁ%,elﬁitsﬂofdgﬁﬁl kryiniripeo rﬂh@ﬁl@enc ERincdha ?@gﬁt&bﬂéﬁﬁfwg‘b@{tﬁé‘presmce of
absence o entin

confirmed the presence

an améllo}a/ laghy Pibchi pay %mﬁymﬁd by ﬁhwrew/@ mqpfmlomm i {On the
t t

other Rl OREREL IR b BB TR oty HEIcH 3y be

confirined byde: prasenct/sbdoydrr ofttlendh isiatopasteinst dionfifgatwint dT addklogenin and
ty of a tooth

i bod or . the |iKke. Tedlrectlonll
denﬁ'whﬂjowfs tehigmnY Pe FaEeR 9% eI PY AmShashelbkidwa in e ar %n%r:xamples
of the hR®Hod iIROGICHOWY lﬁBdezQﬁ’&n ﬁfﬁiystﬁﬁmg vﬁﬂ?&d éﬁtl%S 'orr

based on their shapes, histologi staining or t
| i Kee dxfe@t)mahty of 2 wetlpmey baidantifiehby te, artahgerhent s its crown and

root. (R YAE ol By RSP E RS usefﬁ%fﬁaﬂsﬁ@neﬁelﬂstologwal

'nu@@fqh@m@nt al stages described later. In this case,
‘'tooth gern neans an early enbryo of a tooth, which
[0018] slﬂdb%l)liem inveniess é'ﬂfeteam Yoeth germ"” k" toothbnd" aervded to refor

in e bud, st age, an .
speciffF S s el AR BT o B B SRR et T o i
case, "efotlagérapidians af cadpeabsiol of aTBERSwWEE s dhshh@cﬂ%%eb&ne a tooth in
whi ch. np _accunul ati on of dentin and enamel

the futgtss gad whichhiteriaacdnending shehudstags and theeeThssage acperding to
typicallevelo ﬁ'@ﬂgahstaém% Bpgto%ttﬁ &hd té%ﬂeg allgn X ?5%1? sRUd tis 9{}13w ch no

t1ssuB at a8 etwéen t I onal age
accumtitation hf dentiniand seainélris bberpide saith arwlmidta-tsuc tibretie han tISSlle of a
e sta ge where th cunul ati on of
tooth. IE) t191e er hand, ' etooth%uaq means a tissue at a stage between the transitional stage
from "tooth germ" used in the present invention, that is, the stage where the accumulation of

dentin and enamel characteristic to the hard tissue of a tooth starts, and the stage before a
4



dentin and enanmel characteristic to the hard tissue of
a tooth starts, and the stage before a 4 tooth
germ nates fromgingiva to exert typical functions of

tooth %eltnﬂﬁﬁtt@s ﬁﬁ&%ﬁéw@%v&eﬁR?ﬁEﬂ f@fictfnk 8P4 ot OM @ tooth

ermfollows each of the bud stage, the cap stage,
[001 98 h®ezelopmenteifia testh Jonaa thath gerrafodlobvs lehchsaiahe budsngs, that cap

sage. gt ol e e e o leres . B GEeS Beralgels

invaginie ek that BRY hvrass hrdtfd AlRSeddifmhPdes) %ﬁlwlfeh&fs&duﬂg%e early bell

epithelial cell portion becones the outer enanel
stage anbthe dats belt Hpam thecepithelid roell partisadicasmesothe onter dmmerl rand the

f .h
mesergly e i et oD Bl Hsaiton 1B oA pthoerired
from @ft@tlﬂ@éirﬁfwwmdellqﬂdei’a‘énon Ii:)@{%@]]l cpithcliBEcePlk @8 MHesenchymal cells.

i nventi on, "nesench ly 8, ell" neans a cell derived
[0020f ; Bnihg meéﬂ@ﬂ?ﬁﬁal mqsg@qbén@h@pll’ apanp e foplh Herdead| fromgans
I
meser?:ﬁgﬁ%jrtésgg% %mﬂ gl '%H%%ngg oﬁ tdg{l{nfﬂs from eaﬁléheﬁeq{al tlﬁsﬂe
al Pmdm,rmblwlaemd mvpﬁuicbrg dpﬂicﬂllonﬁﬁﬁ@h&'%eﬁ@rdmdﬂaa‘woﬁé ¥nd
ter | ayer of oot h. Al veoI ar bone an

peﬂodﬁ@ﬁ BB e mAe! & BuigDiaper Ggrethy | W‘éﬁ‘i’éﬁfé’%?ﬂ?d
priod B85t 50863l HIRy A B e e

by histadegigal eparinggr the diké. of the present invention will now

oo PTRERGh e A BESkLOR g 2B o e MEcod
f i fnSthe 6 @1ﬂ101ﬁﬁ§§te%8f’th%hﬁetﬁ&?ﬂﬁ] grégﬁhhg BREPothe FH’S&HQH\‘entlon the

into contact with each other an OS|t|oned|nt e
first cgdLipmpesranddhe $e|cend caliomass agabreught 1ntoecomtacsmtb eh¢h othersandnd
aond cell .omss is substantially conposed of
posm&{%? Sﬁ]r% Supl%senmnyl’ral cells or only the epithelial

C eHbl&, cathef @Rl first iR S REE & deddildycelIGREP %ﬁﬁs@ﬁtlaﬂly dbmposed
the nesenchymal cells contains the above-nentione

of onlytheanesspehymial efljsor onby the igpithadiaheslison The cell mees sybstaptially
compdf:s@éi bt %g%ecrﬁgkteﬂélwr&? clelll]sec eﬁﬁ{]ﬁl@éﬂm dl%g to%efl %esench al cells
or nat i 00 epre par e pre ara

- for thesfoapatimosfradoon). t Tht bell aiasa/cammmhg dmdesenblgdmm Tcelllmfor formatlon
and t he ot her hand, the cell

t hod
~ofa togﬁlb@?%h% P@ng B ABEPSEATION StEm aFCoding te Hiq shovs-arentieneds
produdfid RESh&Y, B8R RChé DEePRALe i/ c)éllfrﬁééﬁkﬁﬁ%%nﬁﬁlll ch:H]FOQSed of only the

substantial I'y conposed of only t nesenc
epithelial ctlls way be preppred pradependemtls tfieym thedeH nsss sxdxstmehﬂly composed of

only ﬂ%r e %) %1 r"f?ﬁ] ﬁ%ﬁ e(ﬁ)ﬁé%tlck %%2 % 19 ;?,rnns g%Elgcald cgﬁ d)r?q%atlon step).

[0022C EfHeSerniBE]1Ras? ks 4 Hate i whicK RI19hre@1dseBSHRK&, ahdl the cells
the state of single cells. The term "substantially

- may be eithar it the stagss of avigsse or inthe stats ofisingha cedlp. nRhe wry "substalnltxally
- L s of .
consisi e B\ bRl B holid P BB P ot i o

small a&;qh:silblﬁt | & dhy peesBs mﬁdﬂﬂ@noﬂhe 260 hdkd @bsﬁﬁﬁzﬂﬁﬂfbﬁﬁi@hn% of amniotic
cells is conmposed of S|ngle cells, whereas the cel

mesenghyaual sellssi spmpaterdypf singls colls.yheress tbqoFqlhr@aswbwuaé.lmayswtmg
of epltfgg a? lé%lﬁﬁ{lay?%eoaﬂltq g Faeruz 8% %%ﬁ%ﬁ% qg trﬁas?ﬁ? Scinglle is Cpe?ﬁeléred that
both tlrmreqhthdﬂada Ddhwmﬂ Imesehdhymad celBl e dﬁﬂm&smﬁﬁﬂsﬁbﬁsﬁngle cells since
multiprcé te e“fﬂn may lfgrn?édq s?r%ultaneously after culturing.

[0023] One of the first cell mass or the second cell mass may be epithelial cells or

mesenchymal cells. The numbers of cells constituting these cell masses vary depending on
5 ,



multiple teeth may be fornmed sinultaneously after
culturing. [0023] One of the first cell nmass or the
elial cells or

| ) h
o S bt o o
gener&lh’beﬁgmcﬂl ko [‘@85&?@ éjﬁ% ek %@go@{b gﬁseP %n%f% ﬁgf

ani ml and on ness
[0024§ u ﬁp@ m-esmhylmal cella mdedlmyh@presqm nﬁ/reﬁhd)ly alferaﬁﬁd;ﬂaeﬁ\fbdl 08

n referably fro 3 to 108 cells per cel
meserfRnil gef o ieh FAs R Which CorstanieBar A piheeogs exkneich
wraps anféﬁ@,tm Qftrd@y Sndid Qﬁlaﬁﬁ fis¥sfled SBSLRGNITE 4 ﬁﬁje#f' In the present

Amion is an organ whith constitutes a par
mven‘mm@l@qmaamnﬁ agduiigition of thesmmidreis st festristerldsdonPasthrhiion fay be

al | scar.ded as exc nt at deliver In the
obtairdd WK, B GRHOR 62 ehs AhOUNErR PACEOD ¥e8n of tre
[0025RMAbBHor & cBRfpos@BdfTthiet Bl cRS ﬂ{an},gm%%ngfé%eﬁ ObicBial Qﬁu layeg and the

obt ai ned t hefeby, but armion as a wa Iver

ammo@p bpsemenk megﬁ@@ne lpﬁ@z&jd Mmtm&ommdm wifich il@ltlaeker than
that. is cell |ayer

ers ami i thelial
these ﬁé/ i h?e“he mo&c}eéw <§ ?1 ‘H%]rf’&ﬁ Ryesent 1gﬁtantltoﬁénay be

mesendhythaltdells 8DRAT orh BCIMMIBHE BorhSack ﬁﬁoﬁ Bse. L hese
| ayers. The ammi on-deri ved nesench mal S In the
pr é@eeqqmnpw@nwdmemyhmal qerﬂsmay (7 mu:thdadlll)ssedmxedvIbmin the whole

il S U5 3AB S SRR B PS5 Ry e

from thehasivad chmpaatlfer whel s%palﬁﬁﬁﬁ 9i8rdof oAt SAbHNSithelial cell
surface antigen pattern or the |like, but they are '

layer Sﬁfcéfﬂelﬁ §#1 SPdB‘P"eﬁHF@HmﬂH@%?ﬁ ch@’ %Hﬁl oti c conpact | ayer
[0026]af5fe$5raﬁ819 BF ! a?xﬂn&t?tﬁéo%?é I fr Crg the bOt Ieﬂ&efeg%g%% ¢ carried

ayer since

out eltbflrl'bg'rphgﬂbdtlssepérﬁﬂaﬁils@ﬂﬁﬁsafsi dmh@fikd ﬂ@m&H@ bkt EelCIaPRA6Ased on
he other cel] layers nay be carried out

f
the thl@?’%?ﬁgﬁnd[wgor%hgﬂé’g& &t theapeanbiane vr by ichemise] sspavation psing enzyme
treatmért @ni ﬂl@'@bhﬂ&la@kaﬂ] g&etlnj thé Péfs%ﬁj%npﬁ%@%ra%@ Ia}te The enzyme used

t hi ckness™ and nor phol ogy o rane
to Obtauh@lmwmlpacstém ataydre mlcagatemziysmparatmgﬂier@ﬁhelial eall Idw and

exampli el ibhipfintariete m%ﬁ%mﬂm e and
dispaseOfe dRRRN & tBE bARARLAMERGrdnl @aﬁ?' thed C)gj%cfe %fyeeﬁsed either

_ and exanpl es thereof preferably use rypsi
. mdmdpelily Qldpapmbinstions ﬁ“hec@blawmhtaned af‘;eerremuﬁng dhesqpathelial celt

t|on nt _nenbr ane Iayer These
layer ai e B8R Aol hut NGB cHaTF amieprmay be vsed as the
ammotmcnasbmaaﬁlam, The cell |ayer obtained after renoving
' the epithelial cell l|ayer and the basenent nenbrane

[0027]| dye PIOS?SSEI}ﬂe@@PéWﬁW@nd progessing timerfyr theenayew tositnén, as well as
. | 7

o1 g S SR e AR50 s
appropﬂaltelatsalenﬂed daﬁem&ﬂlg omithe enbiAné aftliifidsuuTihd Qfzymes used, and those

ri fugati gn and stlrrlng that are optionally
skilled giﬂtgp 8 &AY sRslly BATY aWislesised enzym tesatraentnd These priiyms tosatments

bR T B R BT o 8 i

on the donditiprefitie. tiskhe s eTl&:rﬁqamﬁeﬁtrvaai i Rheym&BYmBE bé encied 86t by

rrle out u ing a conhination of multiple types
referrmg]to% reéample J. Neurosci. Res. 78, 208-214, 2004.

[0028] In cases Where the amniotic mesenchymal cells were obtained as the amniotic

compact layer, the amniotic compact layer may further be made into single cells by an

enzyme treatment, agitation or the like. Examples of the enzyme(s) which may be used to
6



on the condition of the tissue. The treatnment with the
enzyne(s) nmay be carried out by referring to a known
literature, for exanple, J. Neurosci. Res. 78,

- . [ y . ' i .
ke PP o e o Mg ARRS 1R BphAnABBbAE and papain.
Thesceamyaes magberused bichea imdivtiuadlycoaripacmbinasien. Ehe dontdrittagons and

be made.i nt ingle cells by an enzyne treatnent,
trea“%?ﬂf%?fﬁ% Sdpr theer prames ey |eé§lngtaﬁer@ﬁgvﬁb%§ctmyahose
skilledBY tHe&rused to 6 nake the ammiotic conpact |ayer into
single cells include col |l agenase, dispase and papai n.
[0029thdde celhmpsesibstagtialy eomeidtieg oftbe meselichyohabddlly ntay dontain, as long
conbination. The concentratiqns_ and treatnen
a5 o A Y o P ep by AL R, SRR P L FapSeymal cels.
apPxempledbethé makReHyathl Bt dIRG Sharsthk hb&& thésehQ§n@il bells may
0029] The cell mass substantially consisting of the

inclu @qqe@ﬂgmml celdy desivied yrooomtosthgerasanddiagm other than a tooth germ.

i on- i.ved senchyimal .cel | e I ncluded therei
ExanfE of el BN ALl ST JUVRY oG8 0Bty & PR BB R gl
deriveEfrdra otieh @fesétApmahissadomer IRBSEHEdVY Bidh d8EpreferdBY, bone marrow

i ncl ude_ nmesenchymal cells derived froma tooth germ

cells ngi gontaiingdelned callsand nesershymgbstem celis angre preferpblyhmesenchymal
. | i . t t
ctsSERPOETURY, 65 5L R0 B AR R AR 00
from ¢ranial hduvil repsbegls, messmbhasal ppeceif abllsywhiohBan pererd\the
cgl I's. ngt caqntaini g& bl oﬁc')ncei cell s and nesenchymal stem
mesencymal cells qandsicam gellyhereohesenchymal  cells in the oral

[0030§ 2 da¥es WRGE nIREAAGS &l:él% o'ﬂ?r? el tﬁ(ps%.ciefi‘@@cpﬂ% amnion are used as
| cells derive r t

mesenchyma om crani al neural cres
the mesehthymalreslbsn tieyamedunp o £the asmioneddrived wesedthymal gilsés picferably at

st T SO e B b S 5L ch2 S mor

preferﬁ[ﬂ?r ingERsd hABANI00% B Masks8uRfy oBtiig ATBSBHaMAEBI desired cell
cells, the amount of the ammi on-derived nmesenchymal

arrangggient altkoughdheampunt varies dapgading on theearigin Andtodd94dmping potential

' rab l.ess than,ab 75% by nass .
ofthe JERP el By At i At BB Bt IR L R o5 gty Pifdipd sinee
a desited teath elay beBulyoBained ifeshastive @ f thellesd] lof theltBbth-forming potential
arra al t hough the anount varies dependi nhg on

of the pijege 5 %geﬁﬂé%ﬁée{iw omshepther stential  of the ot her
[0031 ]TB?}%%Q??AI cEf h%d il IR e}ﬁ@%ﬂgﬁv@ﬁﬁog&%% E%E&%%lg %gré%giz/ f:r(g:?{ );1 tooth

nmass I'S preferre S nc esire
germ spithati theydmay repspdet itheecetifartahgerhent éh a diviright®dy and effectively form a

t oot h-formn otentjal .of the senchymal cells
tooth (i P G oo e, ap@ oo oM e a3t heesn th bud
| : > .
stage £l th@c%ﬁs?éée‘ fPorh I ﬂ%ﬁﬁ&ﬁ%s JIARRNRY aﬁ& Fob nr%fégpg %lﬁce

. derived froma toot germso that” they nam
 differenHatioredtagearftheremdlsent in a |iving body and effectively

fofpm a., .09t h. havin eci,fi.c structure an
10032, PR iy s A B RS ey edlh i Sl Bttt eepmeand
examplésdhersé Eig€uad QelIsrlﬁriQéthrﬁhacﬂEerfe?ﬁHélia!l‘ A3t WPLTIRLE bOdy.
immaturity and honogeneity of the differentiation

Preferied gyemples phigie epithalial celbogcnderenithelialides phskinemicosaranyd gingiva
in the gtlﬁg@a\m?, mgre%%feMEQ e;{a[n?ﬂbso (t)fhtﬁer: elgi %ﬂaﬁcetllg ?rtlcl?ucﬂ:%%amre

epithelial precursor cells which can produce differentiated, for example, keratinized or

parakeratinized, epithelial cells such as skin, mucosa and the like. Examples of such
immature epithelial precursor cells include non-keratinized epithelial cells and stem cells

thereof.
o7



exanpl es thereof include cells derived from ot her

epithelial tissues in a living body. Preferred

exanpl es of the epithelial cells include epithelial
003%e! y
005517128 BTGB ol Sr LAy RAR PRl P oo
germ jand bihdetissoesamay be cafrctdddlam thejawboriesarrthe Bkéd of witioahagianls, for

oduce differentiated, for exanple, keratinized or
example, Bririgt F?Fﬁ“zaégl}lméﬁ? arbmpafeys apd dngilatps %Léﬁ PIES: GRS horses,
whicldd rﬁéﬁﬁnmls,k&ld rEAGHIDIRE a@niSd!¢dts ah PRI SvHEH ai]rg g%lngﬁ Imammals.

precursor cells i nclude non-keratinized epit
For thealollsctmmaf sheetwothedeins ant ey tessfie, 2 jo0ididh generalis ewddimeradlecting a

i e o B 8BS RABL P e
collectd wifief Qerife’cORUkiBRs ARVRARE i1P4n AfRopridtepiRierVaAldn¥dfrtion.

animals, for exanple, primtes such as humans and

Exampisn kég bumaa tantly g¢rat wslude die tasthydegs of edhisd mobir whisk & the
< B0 TR 5 0, S o o

autogéfouk kigsuesQishio e the fdth %é’iﬁl 3l Swis@omao &l ihprefepred. _
nerally used for collecting a _ tissue may be applied

[0034&?;%@9, YaerP theczhove Aellsaie Pienered St 2 gavum fon gxarnele, a tooth germ,
the toBt'th?H'g TR PRonGH éuﬁ*SEn? H%HQS%E: i© filt%f va?deﬁ%?!attb&ﬂsgegﬂ d
S ed I n roprirate 1 on.

an app reservati on sol u

meserickpmpl &suofinda toetegerinapitheli tissuertabsdien thoe shapeb.h Si@edhe tooth
' is the so-called wi sdom

of a third nol ar,. which m
germ {gye fan %%Swﬂrrgl% }démﬁ_é?da‘Fndeglﬁﬁmﬁg}Sﬁ?PeaH&?n PF ey hiplated by
. . . . 0 S ,
tearin b A Lo, b i, Rpcctr PR RS 1 &80 germ
meserjcDPBA] tiskve aakths tadtle pent ¢pethebiaizseefrom the wofir ggomread be easily
. froma tissue, . for exanple, a tooth getrm. the tooth
carrioq ot e Y o, U3 Gong sty e Glslion BEetiqsqingsten
needleéd] forépsl of tHeQik@. t 0ot h germ nesenchynal tissue and a
tooth germepithelial tissue based on their shapes.

[0035kj Preferattp, ancpeyime geayrhetused tvecasidn isolate the tieathy geint gells from their

' i fie £ the mchra e, 1t can be easil
s e R R ARG B e trom he
tooth geeinsiouiss, Hx@iptasofalic él@mleivked inl 0h applRatiods ihéladd gigpdie,
erm nesenchynmal tissue and the tooth germ epithell al

COHaggrl‘%%ﬁ%iFYRﬁW-_t he tooth germcan be easily carried out
[003 GP apied.cpo cBﬁk@i&%@Eﬁ@?&l mB¥ed ﬁﬁ% Igg %r@éare%l%&ﬂi W dimb B?% gollected

nj ection nee ungsten fOfCEpS or
- tissue intd the s0O863ingle ebldy. alih vhe @opaaiymaepray kazyusental de used to make

asily.jsolate the toQth germcells fromtheir .
the Ce‘giﬁﬂﬁ'c‘)?\j AhspRETNS StRBS R or %t‘ampk% phsuchn cagyme gcfuge dispase,
collagérlaSS W&l i NRIREGRETRIr thd RSHBod bPEPithREAI Cc%ﬁ@ﬁ‘@m%reﬁthelial

) tissue. ampl es of the enzyme used 1n su
tissue, i Iprefarédbioperioch dgpsiditepisanf and DNasgueatsentafttr collagenase

iy B LSBT B B AR5 b oy oG

tissue, 1tk QrdfieeBlodfeffofth collatnSseGRlatient laAd tryBsiR ireP@IcAl siffhltancously
ste be used to nake he cells easily

' , an enzynme na _ ! .
and to ﬁngﬁbp@me siresginente elh this esathe BNasé treatuientin performed in
| pcl . dj ol | agenase ;and trypsin..ln
onder (G FRR A RS 8RR Bt BROGERE B0 el iqused by
- DNA ®Ragfdiihfoethe 8blution when a part of the cells are damaged by the enzyme treatment
and the cell membrane is lysed.
[0037] The cells constituting the cell masses may be those which have been subjected to

preliminary culture prior to the positioning step in order to obtain a sufficient number of each



tissue, it is preferred to performtrypsin treatnent
and DNase treatnent after collagenase treatnent. On
the other hand, for the isolation of nesenchymal cells
nme I S
kind &f tﬁ?kglesn a%‘éf'ﬁ%&gﬁ %lﬁl%r'e ae?}%ﬁ‘tdlﬁ(}né ls%chfﬁ:s %% t Jr%ﬂre, gerfé%ﬂ)pﬁstéh for
cdtumldﬁahinml eeltlalnyy bampblied withoat iny&dxf&aiﬁm m DNas e

100384, he i s oy o G e/ OnPR TR SR Rimalcel cltue,

such an@ﬁl%cc% M&‘ﬁﬁg@ Eﬁg!a éil&m QBMIF] ) 9ﬁ+}l bAGRE SHAE R for tprornotlon

caused Into the”sol'ution when a pa
of celbprolhlﬁmrataxm ﬂnay hc edcttdnug edlatbgltarhaiverie yhesetung at avbnkar gmvdh factor

such g5 R GE FE DRI st vineinn Compmien] HeESS RRstriRdpey be added

In casR® VheRUBhAE lseﬂldte@ 1tszﬁédanaﬁ@ﬁ ?;ha? Bk tcHﬁlfge@ jfoﬁﬁpﬁﬁeltyhfependmg on
pOSItlonlng Step in order to obtain I Ccl ent

the cuhmrm@nddfoneamld mgy sualdy bé 1@%dycwlimse. FEnr th&w@lhellﬂure normal
cul

cultrfgtis, S horeap aiin Tab AR P B CpRBr Sl C0Y may be
apphew t Roldntitdiclsuiaad stfa:pto&m&i%ﬂnafme tab@edr@@ppxr@pbi@@d for

e culture, a nedium &gneral used for_ ani mal cell
[0039&uW1£h wgarddn pRsitiening Phthe cell enavpagiin thecposdigninenap the first and

secong E?%{Fmrasse@e ol?o%ﬁi%a%@% in A8 g e@p%“r%%ﬁ&"w}ﬂ&l&’g% ﬂ‘lgiﬂtatnﬁ){he%?hl!actmg

rat as an erna

state dfhke sdfsmin mls:cejlsé ,thacellgnawthds actnix wistuedthashdr GFThisCkince the
or PDG- or, a knpwn serum conpqnent. such as transferrin
cell magsps pie pagHioged WitRowthsme mived avitheraghpthst. adwpupdary pyrface is formed

betwe@l@ﬁfé%ilﬁﬁﬁs%&n S¥h Q(‘r;po?ig %@g&ﬂan %allé‘& ﬁ@ﬁgﬁ}g ion" as

he culture condition y usua
appropmpte methe Possentrepecifitdtionul t ure, nornmal culture

0040 T b BB E5 UL AAS, L SRURELS

prefer&lblgr& AXniE WERHRENER-dEBitE adisad. aﬁxﬂﬁﬂ%QQf éu%h @-support carrier
Wth regard to positioning of the cell masses

inclu em:otlmnpﬁbﬂun,ulmmlg extragellulan matiix grixtured polyel(m@i@b ased (PGA),

polylan?g' %(El ﬁiﬁ%go fg%i'tcl%? eldcollfc]: atg? a‘ioé’og%? ! k%f@éllj’l 1111?%1% Etqusc% name),
Mebidt @&(E(trddaelaﬁﬁb bndmﬁﬁgﬁzl (iﬁhd@ QbmR).X Thdsb sigpoh cairited may have a
sinhce the cell nmasses are positioned w thout

hardn%é “ﬁﬁl whigh gha gellp capbavisuplby mamiyaethadhs/loseligng pderasthey were
posﬁﬂr@ﬁ%ﬂw N gzﬂrl (? @)Lélmoﬂ%%ﬁese% rf" E{}H&E 119J1ude those in the

oSi t on| I'S ca tnent a I'on
forms a|ﬁ pieb fibet andi solitlh eIrmlss:em, tlﬁeﬂﬁitdﬁelsﬁ a:ﬁuhaﬂncl{ ﬂh@é@l]ls demebe

) upport, carrjer used herej y be_ one in whjch cells
quaﬁeéﬁwﬂ“éaleef %&ﬂi@a locayippsinaay #&2&% Puch sppplisrlled@ L h t he
three-&RRUSOAATEIHREGaR I} B Ind=X T \ﬁﬁicﬂfthiﬁb%ﬁmﬁ o RIS can be

carrier include collagen, fibrin m ni n
malntmtetdr whlé¢ hypesirophytafithe cells due & thei Ipyagj[fyxaubn st mdnlqlfe@A)md such

hardn% €Ct | 1 %Eféﬂ")’(ﬂpée | gt f acg;g gﬁaﬁf Igge%ggqagis athe final

cohceﬁthft@ﬁ%f Q&HB)m%’ﬁﬂ deds%ﬁ'apﬁfdjnﬁﬂ@ HAgdRys. These support
carriers may have a hardnesS with which the cells can

belwrther.unlthiy cangi the anprodt carriertaay kryat thisknesh emféicmnéior allowing

 srowtf5F e BYSH SR b0 BURRORE s B BB
'approrﬁfateay getl deﬁénda@ o siRelof the tisRué Bf mitt@s andihelilar dness

the cel|s can be
[0041] Further the support carrier may have a retentive capacity whereby the cells can

maintain their contacting state without being dispersed. As used herein, the "contacting

state” is preferably a closely-packed (high density) state which ensures the cell-cell interaction
9



virtually maintained at their |ocations may be
hardness which is applicable to three-dinensional
culture, that is, a hardness with which the position

w1th119teacthhfc QEAsgﬁn&:ﬁé}“}éﬁnel r prglﬁd Fk%d whi | e hypertrophy of

ece I's due to t ration is not inhibited,
[004an ch bigh Idenshtarmmamddmﬁp ahmdsyecﬂ,etraimntméxd dehgity at which a

SRS o5 G0 STt RS 2 T gt
the tifAdbd B«ﬁ151§051’£§:diﬁﬁéj E’fefel‘aﬂlyt lh)k $0%896¢ légr!:%l@i’h@ ﬁpéﬁsufeatﬁé b8ll-cell

may have a t hi ckness sufficient for allow ng owt h
interagfion W@h@mtnmtpammg theeestlragtivigy,| andagase prefarahily @ xt Hﬁ to 8 x 10® cells/ml.
rier. and.the thi.ckness y igtely set

in ordiR L nSpars 3350 it bk SR EThcn S AT pRfirsAug s g
precififage ¢dlls®y cERPifiidatibn &ﬁb@ﬂns é&eeﬁewéﬂab&a RERISVeniEY of Bi¢igh
a retentive capacity ere%ﬂt he cells can maintain

denmwﬂroue smpadng e csH aetévity. ¢ hogh cgénﬁigawns@ey bedarriad out at a

o GRS1 SR EARIER B 2D PRSI Bt et

affectakd kurcﬁ'hl ofithé eerlispﬁnme&rafmlf BOM B0 xCE fbr TRSK) lﬂﬁiﬂltes
bet ween the cell_ mnasses. [0042] A hi %h density stat
Centrifpgionat knvyes thap 390 o mag a@airi\ranresﬁfﬁeﬂ@ presiniiaten pgﬂhatcells and the

ol B RNy PRSI B HOTRAD LB s

to theatlls, ahe tHeraferedfoticef theqeaabds apahotgprefprred.erably 1 x 108
0.1 x 10 l1s to.ensure the cell ) ..
[0043] i WBrIS st of $RbAiAFS PR zs@mtnﬁlgﬂl%tﬂgﬁ cegfrifugation is
nonnm&tanpéaeéﬁ bAG ll?a:ﬁlgla%%sﬁéhs%n%f% gleco%hh &{ fm:ontalh& s%ﬂ §£ a tube
prepare a cell nHEss having such a cell density,
used fps c@l ehgtingaionpanrhthe sapﬂﬂnatglrtee iqiavad & ﬁaelgrfsltdsyextent possﬂale

. f tl bl
eavinE3h &Sy AR PP ghs SudRere PhabPetBner B s ageae
s1hc01ﬁﬁéd frétﬁtthe/ViEmeﬁH@f’ccﬁgﬂété Irérﬁg@eu Iopmemayerﬁﬁa&tar ried out
revol ution speed equivalent to centri fugal

[0044} oht“é*s%‘fw@@ ﬂted»rqcmoatqs @¢e piivated by qentrnf@gatraayt&ms;ﬁenyy be directly
‘posisiad B8 TN ke " HHAE RSl e LB e e s o

interedt Qfm: exdrhple, BEfltuxe Gedityh, headfet soliiie) thd sippit carrier or the like) is
eC| tat on  of he cells and the cell density nmay

prefer alw'lﬁewe wRsefrihe aefl prehmast mastgrably. eomROnSBGYpther than
the cegs Mte?&%’%% 2 B&ASined.0 I'ht%ﬁ £8h defl%gf Je?\q{lfsfs che?ls BRs A close

hese cases are not pr e err
contacmmuhe?ahh gthedamkthe yelbe¢ll mianaiqnrepabedidyively exerted

trif tign, th f t [ 1
10045 fivcages e el B G5l st eas el BHTEFaL Hgpere
compdiRhisDhed tinGROEAIsHFntSideh sidh A bR tiveE&ded, 8% é)@{%{mmg an

centrifugation, and the supernat ant is remdved to thé&

enzymgrieeatreent Oetheéme pbssasbs where|thexe aregn@n'yecom@olnsntastheh than the cells
e cont a|

ot intefSEToPingffs n bised SR Th o Rleiot e PG BEPRLDy s o ek than

that ofAREBIR] the rcermm lintehctidiemay Rt hidu@idient [yOR4ALd, WhisiRRe Dt
where the precipitates are prepared by centrlfugatl on,

preferieese may be directly positioned inside the support

[0046F aﬁé &bser hﬁrc%nta‘chf n\(ogéongeﬂg )t(“gét R %9?%[2{ he "s?éc%%& 1'ﬂ Liaisd e better,

I'ntere reme rum &

and it h%ﬁmal@qir&lﬁhtr@cﬂl that the sseqdadel] aak be @bsitonddich tHeejt pré&ses
) erably not pore than the volume_ of the cells, and
agmnsﬁ@gtﬁrﬁrc@ Hanags| yFurg@WﬁEpﬁlg apyupd the firshcell mass and the second cell

mass with a solid which does not inhibit a culture medium or oxygen permeation is also

effective in making the contact between the cell masses closer. 1t is also preferred to add a
10



the cells of interest are not contained. In such a
hi gh density cell nass, cells are in close contact
with each other and the cell-cell interaction may be
hi I
gh- g{ngﬁ% éé:eﬂ’ﬁ%sﬁelﬁm tg)gl%gh{st?g‘hglrm#% d‘fﬂ&@ \%ﬁ}; {oi}%)sftg%gee cell
suspensiop dreesit, Sobb et by ktﬁrahiﬁdfaeon eftls sol‘utllon teisesihce thischans

ective tissues, erf.or nzyne treat ment
convegRA GO e TR RN Peg oal e ﬁyn&a%aﬂem o first
cell nREOREan AR of Qﬁ‘gl@ %dtﬁ %el‘?lg Iﬂegérﬁhﬁﬁﬁl cell@inBURTRL S dell mass isa

cases where the volu the ot her conponents is not
tooth pergsepithahial tisha, itaé ptetﬁ@’r&ddblpssltlbh dle(relhine Claldt of the tooth germ

eraction e s fICI exerted
epithBt 5553 b Eyatvich G Bt el By eSS i ke ieed o
this. the first cell mass and the second cell mass, the
better, and it is especially preferred that the
[00473 e boeasescwhere ﬁlws%lppert pmner isande foralof aigal solutipn esthedike, the
st _the f Furt her ng.around
posiiBEL FEp aied b Pl Pimoit e by PHRELE Syfoft G s
solidifi€d. | Byrhic @blidiGesionQtep, Bl dsitiRdnéd Inkside €h Uﬁ‘c@fmer may be fixed

oxygen perneatlon is also effective in
msﬁe&bww [satrigeenk erielididicatiomelsthe sunnos@arriery coinéltwng @enerally used

o s 8 St B PO B AR, OBy B,

in casé¢shweherehlsolidifisipe rasmpnuﬁdﬂmch laf collageh mhﬂ;dd Byt the support cartier,

..soljidification Qf the sqQJution a sjince thi
solidifieaion 7t pepieyeRvader GeRfiioBnaTRe irapebisd. & ertfmalpiq By hging left
to starfcBithhe él‘ﬁt‘h?e teh@efhﬁﬁ@ ForM36E8] Mbifitds! tB §éveraﬁ ?‘H uﬂeﬁ. Wy this,
mass of singlé tooth germ nesenchynal and the
bondsdetwasd t@ctdlls mgssde the sepparicattiergen be ﬁmed el madle tabastue,
osi,tion t knot. of th

10048} ot Fe BUFPe iR G1ahs Brod BB o BoffE AEogh i Feniig. 2 st cll

mass diid'sSdec&Rl dellTBSS arddiltubEinBide R b{'ﬁ’t’ 84PN Th$his @ﬁlturlng step, the
l[imted to this. [0047] In cases where the support

cell-cellbipterastion ds ¢ffectivelyfegettedy the diast cell orass mthe seqand cell kess which

are in Eﬂ?e %&?gcé %t?l?ﬁ&g?ﬁit I rt)%recx sk%mﬁ %L} sueurb%eh ah[g?lihr er is

s oTheddullfuidlg sy rﬁdjrﬂ)e&ghhéﬂ diit@adH ik th efntadiBiglstate between the first
p03|t|oned i nside the support carrier may be fixed
cell massand dhe sseond gehlgnass damajniginedy the spprart gagtien and way b gulturing

o SRS S AP ST IO S8 v

the prasetdeadtothen dniinat atlison. For exarrpl e, 1n cases where a
is used for th

idifiable, c ound such cpol 1 agen
[0049% 3@1?&%@ T %fo thE e ypies depe g:%}hﬁ'sémgﬂﬁr el esils pagiipned in
the sullglﬂi‘lddahh&%d geNgkad biha Rl hfathes f RwEXAR tRe c&iﬁﬂ%ﬂs%der which
eft to stand at the culture tenperature for several
the cultiring step is cagied et land erey befgenemlly ¢so 36 daysi p:eferblnimdso 120 days
h ells |ns de the orit arrler
in ord? 5 KT fo e SFistohand HRREY dosiE8 A FretE 3B hE o0 davs
from thdEieWhOiEI6H hrofidiRe (A eboth qhibRIyPT €8RRdr, fo AR ta't@(ﬁ’th having a
first cell ~mass and a second cell nass are culture

periodpris] tifsue. lfee Emp peried way be gcneralhy t ke éo%dﬁwmrpfq:ga!éy &0 60 days.

[0050]¥ sceg lv%he I{hle c{rlrlgﬁsrsg é)ef}n &L grg{% gﬁt t lﬁzggé%\%areeg TBX culture
can be@leﬁ’otmled)duﬁl%ﬁn@rﬁmﬂ a@ﬁdlmisfuse@fd} cQlthelg ofc it BCERMIS! I Hefe, &

ssue,  nanely, a too
' general the conditions for culturing of animal cells can be applied without modification, and

the above-mentioned conditions can be applied without modification. Further, serum

derived from mammals, and various cellular factors which are known to be effective in
11



The culturing step may be carried out such that the

contacting state between the first cell mass and the

second cell nmass is maintained by the support carrier,

: er
aon TR Pt BB b SHRSET PG of
cellulafattors ingude FGFraad BMBence of ot her aninmal cells.
0Q49] The ti eriod of the culture varies dependjn

100513 Piern ﬁ?d@?fée&ﬁgé%wesorg@g?tﬂm B the VieRgou ﬁgsfstexcilangge and

nutriegﬁél{ﬂﬁ forAskubHEn Bl Bassed Uh ﬁrg%ﬁlclultﬁi%sé&%ral S cifRlringds

condi ti ons under whic the culTuring’ step I's
perfornzedriiyelibating posud nnenbrives gremeultird mediunosiB@bleday growth of animal
r.ef er.abl to 1 in order. to form

cels fi R o b AT G0 DORGH HTing P gygbrae. | The porous

memt4rRf Re@BEinlis &J%f@x@b@aaytﬁemﬁfaﬁghﬁ\tlﬁ% ﬂiaﬁ%@@fe@ twiflf the diameter of 0.3
providing the tooth quickly. Further, fo forma tooth

to 5 pmhd gpegifiqreampiisihertofiindydeCell Roltwietnsepeftiadd namg) 4vd Isopore

. engrally 1 to 300 days, preferably 1 to 60 days.
Fﬂter?‘fﬁ%d]]mqe% cases where the culture was perforned only

[0052\ Pé&rférhenstheRaltireGAlld @esentd6f @Hértanifal @BBisiReferred because a
erformed, under normal conditions used for culturing

tooth havingi ppgcificetellqurapgeracntiopn beyEmed pt an easlycsinggiin resnensede the
. ' . ani | | e h t :

actior $h VA 3y Rl affF il font B cfindRll, *Sstibicliife dn g presence
of othtxeandippll detlel malythequetformet] by adturing ex Fivotusig, issged oells or cultured
: derived frommamual s, and various cellular factors

cells. whi ch are known to be effective in 11 growth and

005371 Flrfle?the &l i i

[0053F, ek thi AR ey BPg O A5 AAOFecfd Beh hfdsdeiFhay be
transpl@iedand 18A2 bddyas thrrFout duiure mtviios Sueli enltwere it vvesseespecially

e R bRl R L SU0 I 0 028 PXCNRROS, B0 1

case, thél ik bRd (HIQBESRI deWl méxudstaté tritkplahtedRBESREREh % support carrier
fl oati ng porous nmenbrane on a cul ture nedi um suitable

into thedivingrpdyh of animal cells and placing a cell nass

' upport, car.rier on t nmhranpe... The
100545 TSR0 o R 8P Bl i &bl oG BICionanee
mamnidd/4udl asBilyiai) pRS awd inficd, Aed dieaiihalris forOpferitily defived from the
and specific exanples thereof include Cell Culture

same §pReigt ¢s thetofdhe mﬁ@gew SP& o gBcases phierest hypmam tnothgaray tissue is
transpfgﬁ%ﬁélt isﬁ%‘%{&ﬁ%ﬁk@ s W&éﬂd BEE Shantind Bend? gl%d?xhqﬁ]%lga\?ﬁflhjgﬁ QEE attered

SIs prefe ecause a t ng a
to be iamaciotieficiasl | nsrdangalvecop aabrdaa ok tssmedfahingdl celds dsyhormally as

.stage i.n response 10 the actions of various cytokines
possible, a¥armples ozt B I betlyisuftatle s hehlior & iop Breterably
includ{:J BEorBit eEReR, nfRberRi)fbmi Bl subflthieol®YndEraPELAiGT Med

y culturing ex vivo using Isolated cells or cultured
[0055]c eThestim¢ paERY foFthet grewth ackerdingnipdhe ramplantatioh awiiegdepheding on

. firgt an second ,.cel | SSEes be. tr.anspl anted
the sizp g ey R0font it 8 G i rapsBigtaan Fy B e of O Befin o¢
developed, tanll SndybeMtyMieallys3 @SPREAAL! YFordx@hpld, 8t fhd p&icd f@bRnal
and/or a periodontal tissue can be forned at an early
capsulg fragsplantaiionts preferakly 7 to16€ days Bemghel vienpobdcefiidothgbgeneration

and thég%r%(? ISiZtrh@ tSoth tRBS Eév%ﬂ)tpgg af RS clg &f th\émt}alﬂsﬁlgn%aﬁsolfe Ql%c;ugh it varies

depending on the size of the explant to be transplanted and the size of the tooth to be

regenerated.
[0056] Ex vive culture (preculture) may be performed prior to the transplantation to the

living body. The preculture is preferred since the bonds between cells and the bond between
- 12



into the living body. [0054] Preferred exanpl es of
ani mal s which can be used for this application include
manmal s such as hunmans, pigs and mice, and the ani nal

the ﬁfsﬁaﬂﬂ’&? sE’cﬁ)%ﬁ%Eﬁ‘ sl Qb ¥ethalil &Fi}rf#hc ) es SORGLE ﬁit&ﬁctlon

tooth germtissue ere a hunman
strongenot As gaesult iletoial growth panxipiaarbeeﬂortemdj s preferred to

ahu , er than h n whi ch
10057} TP abeuResRrip A CHS1h e BRTLOF [ShEor duhey REGOSPE Bmsrfor
examPled? Haﬁ‘rortm&% Lﬁef&ab@,nv ABYs cﬁ%&@ @&é}@&é@élha/e #Roth bud can be

possi bl e, exanples of a site 1n a’living body suitable
developnd fscum la tboth\gexno dgringithis prrietend thug the timepeddod ubtilertapth is

forme b] %a@@@%ﬂt&% ag\ﬁqqﬁ:es[}]l g&?egdsk‘lgf g}%aﬁg:) %gﬁﬁ%%sg ota organ culture
for traaﬁﬁleﬁﬁtlm bérkat@e bHlESD bémb&t ﬂﬁﬂuﬂ@ﬁérﬁﬁi df%@@ﬂ&hf&s BReferably 1

the size of the explant at the tine of
t07dﬁ}‘san§|®dfarw afficomntlanegankratesa @@ﬂbf the toot h to be

[oossie)‘\eﬂ q??]&%? a@%lgg It% %T%B)Egi%ﬁ? ﬁ'l Aclig 2 £eul%{rgsen't: fvention has a

tooth—%pﬂﬁﬁ@&eﬂﬁxﬁlgaﬁemﬁstﬁicﬁfle} ed¥ing dentia ifddelayiserfevithide, and
Vi ewpoi nts of tooth regeneration and the size of t he

preferablgiigs disegionglitethgpedhat timerayynandp rpgfeof a tooth. By having at
least stsu.:él;lgﬁ&if?rp it 4B eﬁ%ﬁthﬁﬂgﬂ ltef'ab‘ll £ fisvin e%&ﬂ&gﬁbﬂgy?ﬁ]a& on to the

e exp ant e" Sl ze
cell atrirezetn@ot, lﬁurtcuobsaof 4 egthnande edertdd) 0 Tikrdforeyihe praducéditoath can be

. | b f d h
widety BSGBI A STRERS oot CRE.  eOicHtBoten Gniepmcbupelpelspd
epltheﬁﬁﬁée‘ﬂrs JeH v 1'?819 ahr&ﬁto?@ﬁﬁiﬁ t0Gh WERR afe8lst S, Meﬁqg‘ BaR8@Hy rejection

between 12 the and t he“second cel masses can

can bdevondede ﬂmm@y, it & alwkEostibke to avdidpedblems t:mrsad: by mjection in cases
thet rom h erlod be

| |
where 3t P B SR Fih Py PP Lh rOn BREDS 8 e

p&{a@g[tion%ulg@pg A longer period of time, for exanple,
ys or nmore, preferably 7 days or nore, is

3 da
[0059br @h@m@dﬂgduﬂ@é by theprofudiion neethoded the @wpiﬁp@cpmp@ mag be in the
form 5foa?steF0§t%%tﬂ]kanlgrLQOét@F ﬁe‘pﬁé :p@g?ﬁ{}%e&{%ﬁ? the time period

ranspl antati on can

beSmbesichresdt ofeethdx esmatituted By MbRiptasethMHavidegaboth-specific cell
culture_ for transplantation beneath the subrenal

arrangegisa each topth qan be sprarated iram the set o testibandsussd @s an gxeplgntiof a
smglettS’otK 5? A¥ribf BAIGGT Q4 fegdlf.c {e%g-f e{syexg)ﬁag%'%%ﬁ"l’)%% dﬁ"r:é tﬁfg}rﬁ?epared.

A toot produce accordi ng he produ
[0060]Te'fd)1 obitanf a ¢ethef ‘ptleﬂls(&mtstltlm:‘délytmldtlp]ea&th, it isquéferrsdpthat both of the

cel.l arrangenment  (structu tlnl si.de and
first g e sRerdhiel s b oL PG nals. o ciety BRarteyS Containing
factord §ith ak 8n eR@fcl@ehicP whichQoroRth Ak of RlettPmbPBE H1ad5Y0 exist, so
having at |east such specific cell arrangenent, and

thatplpl’%t@tlamlaybbyaﬂﬂa\fpngedjl rectionality in addition to the

an functions of. a tooth can be, exerte
Thbhe RN ERR i e Sade Aoty Lol Brrils b
describéll éﬂotvs (el ihen ihe obitdi At tBoth Panidet @Y hAkkMaNh R As ple€erred to perform
nesench ymai cells and epithelial cells derived from

organ gpltyra inbgbivbikere dorheapiachvithetiss eolls ofrasinelsend thesatirdiyocedure

n be avoided. Cenerally, it is also
canbeﬁbge%%ﬁdgz tv(l) (va d problens caused by rejection in

[0061F a@Bgther, in the production method of the present invention, the culture period may be
extended until a periodontal tissue is formed. By this, it is possible to form, in addition to a
tooth itself, a periodontal tissue such as alveolar bone and periodontal membrane, which

support and stabilize teeth on the jaw bone. As a result, a practicable tooth can be provided
13



where the cells are derived froma tooth germ of

anot her person having a matching transplantation

antigen. [0059] The teeth produced by the production
aﬂer{ﬁ‘é%ﬁﬂ)l i} Present invention maybe in the form of

a set of teeth having a tooth-specific cell
[00624r Tangedeeta. peSodmealtissle, thestdp tofisdlate the pesiodomsl tissué elstained by

b tiple teeth havi toot h-specific cell .
the abghp SR G, becREF4 B eI AR bRy eSumag PP Shieim el e
perio@intd1 5. ANHIMRRD e ARicRSREANsuO nad be Peflbifed £25/iSto any

descri bed below. As a result, teeth as“explants can be
methagf i vdhielm tHeypeppdpualatsue fobB6DHuriig the calturirg et canfbetseprrited from

oo A P R b P S e ot i

digesGoH 8y biAyhRd, by single cells. By this, plural parts
containing factors such as an enanel center which

[0063¢ odhe tdoth adrbthe patiedontd] tissustdbtaiesd dseondingetotthe pixsant jnveption may
that plural_ teeth nmay be_.easil ornmed. The cul turin
be wsed BBl onk eSS P ARy e B Shesra By Saieblip e
develSpthénitileracess 8BS ot 66l AP M ma3té, usel 8art Eectibt adsBth tool for
tooth is used as an explant, it is preferred to
develppperd ofifiswegehated tortaet i et t here is no cont act
Wi f ' . e I
et Bk e8I ofbron I FHloRL A LSRRl s MeAEE Bl plant he
culturhfglnmh.p:ztdcowir_l@%)hbﬁpmﬂuctthﬁ métgsﬁntpréi_bfabm pejrftmngﬂl as 01|'gan culture in
..cultyre period maypbe extended until a periodonta i
thhttﬁé@ 4Eng ot ﬁf@ﬁ? ot%f anHpal celly andsthg sutiterecedyrercan be progessed in
vitro.@ddition to a tooth itself, a periodontal tissue such
as al veol ar bone and periodontal nmenbrane, which
[0064$ uppoethod it tsngilantatzen ¢feetbbthdm alsb éngleded b tie. préseat invention.

reis B o SRR o8 o S8Rt B0 A0 e o e
a steploff Mtin@&ﬁcﬁio%ﬂl frOmiaSVhI& (Sﬂlgetﬁ,eidgioéjé?éﬁ &f trdrisPlRHEng the

obt ai ned by the above culture may be carried out
separgggd toptht Wkt e tenin gcatopiy sunly thet 8has ths semealingctiniality dsenther teeth at

thesit??éj%’h%gpa%@g%é'iggue. I'sol ation of the periodont al

pérformed according to any nethod in

whinaihistwagy, priltislel erttohavingsssiR cifierddl drdbgdniht ki@ directionality can
culturing step can be separated from a tooth, and

be obtaipgdsinudtageousiycanddotd trssplatiationrandwepsriormerhetficiently.

5 : . . : . _ _

006 | OFRERSflcohBhd 016 ARLIR Bl L FRPHL GRLEY RS o

treatmants of ¢anapstsyriphen pacespanyiny Bynidse of oredamdge teireth, asd atamples of
al.so be prefer abl y.used in a research

I d
the syﬁ’éﬁ)r%%eﬁa%figrgé BFicY FarsifahReTigpRItisARLBP gL RThsR), Joss of teeth
by peridBhidl dR€askf@both @?ééléi%%?rg%uléﬁﬁ%aﬁ§d &bidBfis oY the Jik

research tool for opnent of tissues related teb
t latdthérrwaris thatherapeutlomethed of the eresevtievention indudes wnsplanting

ot i BUOBL TR SR AR B o A B e

inventhah@r B kive FROEANFRGndor Ahfiase. C UbY thie tHehboVWedeRribBE §Bnptoms
is no contact with other animal cells and the entire

at the ytegddeleth dossandioe dgnegeeasn g tieated and/or alleviated.
-[0066] Another therapeutic method of the present invention includes carrying out only the

culturing step of the present invention, or carrying out the positioning step and the culturing
. step at the site of tooth loss and/or damage. In this case, the surrounding tissue at the site of
tooth loss and/or damage itself may be applied as a support carrier in addition to the support

carriers mentioned above. Thus, due to cytokines or the like from the surrounding tissues in
: 14



vitro. [0064] A nethod for transplantation of a tooth
is also included in the present invention. This
net hod for transplantation includes: a step of
the li@iﬁ%@bﬁ'ﬂ(ﬁﬂeﬁ 0ROV s ﬁlelfxg rsit@@fdthé%ss%d/t)?ﬁguﬁé e c%n%%ggm%ﬁ out
separ at’i ng €ach t oot roma conplex o 1ee%h; and a
moregueglyof transplanting the separated tooth while
aligning a tooth such that it has the sane
directionality as other teeth at the site of the
ExAMPUERpl antation. In this way, nmultiple teeth having a
specific cell arrangenent and directionality can be
[0067g b Expmples of thel rreserbinv¢ntioarvdlltnowt be dasenttsd), buftthe present anvention is

not g Gof e acbEer bt LoR B SPLBoe: W Wiep e herni

specififier api es or treatments of various synptons
acconpanying by | oss of or danmmge to teeth, and

(1) Bseapgstien obAmnidiedeived Mersnehyoial §ellsient al cari es,

T B P8 S0 A B e it
humaf atin$itiem&dnkte thad Yel RGodrd rdparedrfrdnd Guinbk 8mnlofic dishey,

words, the therapeutic method of the present_ invention
i nETqraelacenta REided aliagobtamingiaforged ongeay amniotic tissue was

. is al AL . ' r [ t hiad

physi s RIREAT b B ALl or DS (Il T £ s B 4R and the

tissueawrd/cot with megécal Byssolsi asd washedutinvetvebesars,i th eemewentdbedreells from
at. the site of to%h | oss, and/ or d?ﬁrrage can be treate

the oblaipgdamuiotie {i5sie e o Thg tpistic Htierdier thedieatpasnt ves Hansieged to a

new dh, WasheBl@SRRitH PS], LA it e@&%n&%a%&r{%@in%%an%h)éd to a 50 ml
the culturing step of the present invention, or

centrifige tybengpntaining A& nd o€ DL25Ynirypsins (remudardure by CUBOW)i ng

t af the site. of,tooth.l.0 and/ or damage. |n this . .
100685 , BRs o mEef ot SetpEha ARy Feftricpligysye ciried ou
as folloG8S BREzQrshallAARARUbISE lah cABYMBeARRh @00 #5m A1 SHMBRL 37°C)

carrier in addition to the support carriers nmentioned
was cgrped aut, Frd the agudotictissye afidrikssiregtmenievys thamsferrgeite aaew 50 ml

_ . L B e Livi )
connifEREANERAB 25UT510 0500 BE IR BOBY QRO by
enzyntakadtioa (600 rpniydSeniguics 3 A C).EXMEAIESin &6 éht vasafith@Srepeated 3
. {],t he, present invention wl| now be described, but

tlmeSf Empt wdatel) tp mady reRoyesthe gpithaliaheqldaysrner et o.

[0069];?%&1;%@&%11%1%1:0icHllﬁ)f g_gﬁkﬁgérﬁzeﬁh&%&gﬁag {@Bﬁ,san Rk Sitite amount

erw se ° speci Prepar at |
of PB¥@anwenadiled itov @ d S Wes disbhymiethe GeinicsicFissuceafier teet Sth orypdin tideatment

t oat h-fornm ng .pot ent i of . .human ammi.qti ¢ nesenchynal ,
was ruggrEed GRS Gh R Ry R URCU STviB v g eeith the

size of § Rt RUTRM. aMAE Gdie shinpRUfer UM AGANNBsRueYyPshsferred to a
after obtaining inforned consent, amiotic tissue was

50 ml Bwéﬁrgmttélgp qoptsining dn elé!a‘ynﬁppb@mei(hul@/mmmgenﬂse EBsguthctured by
. 15 ' ' {
siamalS P55 oSl 8RS ARk B iy

Worthireieh)enb 0@A¢ DBlabé (rhdrdifictured by Sigma) in Hanks' balanced salt solution),

and an enzyme reaction (400 rpm, 1 hour, 37°C) was carried out in a shaking incubator. The

cell suspension obtained from the enzyme treatment was filtered by a metal filter, and the
resulting filtrate was transferred to a 50 ml centrifuge tube to be subjected to centrifugation
(2000 rpm, 10 minutes, room temperature). The supernatant after the centrifugation was
discarded, and the pellet was washed 3 times with PBS(-).  After filtering by a 40 um nylon

mesh, centrifugation (at 2000 rpm, for 10 minutes, at room temperature) was carried out to
15 :



the obtained amiotic tissue. The amiotic tissue
after the treatnent was transferred to a new dish,
washed again with PBS(-), and further cut, followed by
baif SRk sl ief.dR @ 50 M centrifuge tube
© acont alln?lﬁéé 2@5@1 ce;l 0.25% trypsin (rranuf actured by
[0070H Eﬁé))amn[c@ﬁﬁﬁ@seﬁchystal cells we&asmemtﬂdl 1nMMEM/F &l (manufactured by

Sigm feuppmsfied G RipRCHLT: ottt bY e ahe i

mercéyﬁ@e@ﬁa‘ﬁ%ﬂm&&%ﬂ&@@by Sn) AHA €6 RISURIMBRosERhEdsCHerRih, KS),

and the ammiotic tissue after the treat ment was
and piatesrtefadiOrasa celbeultumedish ot artell dassity of LitpeS x U eclentlai Hintiy

25. m _of 5%t f t
prepafigion 58 aegp St ii iR £ et speisay by Sosin feagaent and
Subcu&ﬁ@j aslapprdprdRsi n treatnment was further repeated 3
times in total) to mainly renove the

(
[0071ép(l)rPébpaaatmeqfleﬁy@crm pigdial Siseerequent |y, to col | ect

i a8 SRR TR R 1345 v G b and ¢ he
C57B TEN(t-EIGFPYO st 1487 0 1 P Bt ptufclifxet] froi REKANIBioR¥&Rirce

transferred thereto and washed, followed by be| ng cut
Centeg) which ¢ Grsep §luomsecnge fireteln (RGHP) {rgasgesicAnouse, Bloyer jcssor tooth

germ gﬁ%reﬁ]ﬁeﬁ tuﬁé&te&rlg ﬁﬁﬁﬁhfmgg Bf cBH?qg%Hf&%l'rH&h S The lo¥verb1n01sor tooth

sequen err centri fU e
germ gk aian iwaghainwith OVt Xireer hogphatgbuffer QBBS@DQ&I&B&eated at room

db 0.1% Di
‘ temp%%wfﬁfﬁaﬁ 5@%%%@&%3@@6@%%3@@1@'?&%@ AvPRlFRentpd with
1.2 UNRIr(BRAINGh&MRrad g&'s féc&ﬁ@dlfpﬁkbbﬂﬁ ) blyhls%\»%?c)nowed by
i n Hanks' bal an ol ut1on) and n enzy

washing awithi IMEM Oﬁamﬁmtultd Ibg: lSugms)mppMaEntﬁd withel)% ll?lCS| (maaufactured

c bat or cel | enS| on a
by TRFE iy e peRuint Des® Fpetpore BB pE ey by Thkfa L Baded o
a finaPétcéifitioh 88 POUInMGo HidpbisatiR 1986 defraMRER! ARDthE Yocth 28rmiTkpithelial
centrifuge tube to be subjected to centrifugation

tissue (Va9 GUrSIqoHY saBUFPhutieg a 2pgdhiceéorpraedielmanufaripsed by Terumo).

u t I tion was discarded,
100728 B PRAAEe 3 W5kl BB TOALIGHRL' o, ool soarded,

fi Pltepﬂmﬁ@q 6f/a fecdhbtiticeyl t@dth gbBS Rias eafibd bhiligadg BB abéde-prepared

2000 m, .for 10 m nutes, .at roomtenperature) was

tooth g gpifelinl 15445 pd humeR oRIiHo TBeSCECIHERY ﬁ%lllﬁy mal cells.
“Qkn |
| R R R R R TP g et Ay ST B e
treatmant h 146 lrfgphlrhuchbque (manmfﬁautedrlg@ﬁpyn@r@rm)whlﬂl Aliedde grease was
oSG S5 B B ST Pl B Bl b i
suppl&ﬁénltedcds’itﬁ Y% Fﬁssﬁnﬁﬁlfefbuﬁ'@a by IRAS eYe fded, 40 tRe &ddSvere collected

I's/m. Until “preparation of a reconstructed tooth
by cen@@fugﬂthm medipitateser d hdisypeanatent dfthe eulpyed medivpnafinz the

b t
centrifl3Rion iy Simout e Fpien USRS AHbfPH UL saPsd gy ogein
follow%ﬂtb YOmphke feifdvhEsfthe 8810r® neliftin® rehdifihg @found the precipitates of the
L/ 6- TgN( act - EGFP) GsbC14- YOL- FML31 (purchased from

cells URﬂﬂmth'P@ﬂQ@Blé wrigwsenstusing GiBl-edder $ird).-eef Ht(mendeeiureddy
eppenfcfr%t, ﬁ)' ﬂ}elgﬁgﬁ@naﬁ %ﬂ?&%%&eﬁ%%%l cgls ' qxséJ‘i%&‘ Bpepa}a?gﬁ %f a

reconstructed tooth germ.

[0073] To a petri dish to which silicone grease was applied, 30 pl of 2 mg/m! Cellmatrix

' typé I-A (manufactured by Nitta Gelatin Inc.) was added dropwise to prepare a collagen gel

droplet. To this solution, 0.2 to 0.3 pl of the above-described amniotic mesenchymal cells
16



germwas renoved under the m croscope by a
conventional nethod. The |ower incisor tooth germ
ti ssue was washed with Cat+/ Mg2+-free phosphate buffer

were Iﬁil?tﬁ élé ij IR ét?g ?g/!?rgb éﬁl?ﬁ.{f’a \%B? (ﬂjaﬁ f%@%ﬁtlf?@pléstms) to
prepasuppdlbagn&@d: V\ASmbseqilelitlymehg @fll()rm blpB&B cienthe addth ggrm epithelial
SR NIRRT SRR A
sepmﬁ%@oﬂﬂ?ﬁ%lﬂ’kﬁﬂ 1100 iireh (N'E?HH%@?IE}‘ [ niddY wiRdmesenchymal

tinmes ubsequently, a tion (manuf actured
tlssuebayaS'Ifmk@)a)ntwab)sad@'@bt waoth the f:¢1hmgrcgatﬁcﬁth¢ huimem amhiotic

mesci QRSP flfm ARPERB B 0l Sl & deomleh i opos befean tg tooth

erm ¥SikHMIaP 2RERAd S Gliah aﬁﬁﬁﬂi %né Gﬁc!h%ﬁ%éﬂ %’e BYnalig it t
s %O?ZL (3) Preparation of E:{ecosnstruct ed SToc?t h aGerS s, t0

PfepaF@rfelpa -dﬁn%h’rgtorﬁtru@cd)mlrgmd tooth germwas carried

0074 oS RIS O, Ta LT, P ABGeRD repescns

the geﬂl ﬂl‘Uplet l(éilpfi&ﬁ emiey)l;rﬂie rﬁlﬁiﬁeﬁ 12\ﬁrpees@ﬁxls H%Cdeﬂﬁhgﬁfdgmd(ﬂﬁ first cell

Isﬁlﬂﬂ'fé L%/sm treatnment. In a 1. m cr ot ub

mass); g et Ut eprasgnisgiscist seeresets (tbmsmné.cpll FerszatY agldébfs@lmber 16
human amni oti ¢ mesenchymal cells

repres\éﬁﬁ theﬁ@gc#etﬁj DMVEM (manuf act ured by Si gma)

s uth: e&ib:lgdgmgﬁw IZﬁTv{iﬁi}(ov%@re(vﬁkfllmlyf I&Bsitu:mgdi 1Ib’ghe\g€l-l?ropkbt &0 (see Fig.
nd t r ngr n
1(4)) 3@31;} & BIPs HP 46 ConHuET b aptveR Hrfbe < 6l deppleclfl ees BzabB bm
Subseggirgl& B)'ﬂﬁ'regﬁ fHefdﬂge?'i:bl@ Q%%’i@%até ?Q%?Qnﬁsgﬁlégﬂerﬁ:%lacell aggregate 12

centrifuga was carrie
is crushefl Itaaweacp tby o‘dmrrpetlb&gm@tmlﬂaﬂse@ﬁgt he& ) ul Tlnﬂr&fme,mymwhdlfymg the
itates of_th ells under

gel dr%ﬁw é@gdég’ﬁ%%t ¢ £ EP%%‘I"EE Ftﬁ?;“géé‘i%%‘&ef@ﬁ ‘0 0.5-20 gl

[0075] M@y uUTrghs CarufYof FeRARRdell TooltoGRLEPar e human
amj oti ¢ nmesenchymal cells to be used for preparation

of The hlgb@@h%mra@qrﬁa‘u@tg@mﬂgmrm PrEpoFdin the gal was left telstgind in a

f /
cou hILER 3 p50% TS PReBPRIb 5 oRfp el 2, M
vessellwis. prepadet sydh ekt ONIBNG ﬁl@mhﬁcﬁfr@cphf llgmaq @h;b;ﬂaﬁemg@lmth 10% by
droplet. To this sol ution, .2 to 0.3 of

volumgyl Eetusedibn s G ]cmﬁé’é]elrréﬁﬁﬂﬁlﬂp a@él(lff@nuffemv?é‘rfé/ Sigma)

o 2 B B el HOPE) kYo B

(PET mg@ba@ahevm@ﬂl]mmmmdbﬂ 04 pors imeguactided bypBPYL t €ht teponditueted
i.t hel j ti.ssue fo, the sane .

t oot h ger appl i e
tooth grzm ‘?5‘?%&1“35 ed fgge & ‘ﬁ‘éh ﬁwtsaﬁag@f@% Bdath Lisithe SupPTtaiier,
onto 1 mEMRBrand 8PEER(RHEORER IR 1R &Rt elsbal to chﬁ %ﬁt b Bulture.

was originally in contact wth a nesenchynm t1Ssue
[0076 valdsuatlpugeases here dospoent af;zt toptht Wag dnalyred by agganegiite, 14

days o ul3F s Foavicf O, Wien (HERE PR Bios Sied onf BreERN e tooth
germ WaOfited \ﬁﬁ{ m%qﬁlretfbﬁhalaéhyﬂé yﬁahaﬁ%uﬂa@fd}mmr@ ol ShddDby 24
svvererraestron er, prepare a

hours pf gt Ebiwmﬁqaa@mm ééf’/eEDtTé‘owiutgm@H T o e, paratin
embed\tﬁ’i]rléj wnel[}‘.o er (81% %.&!01'9 gg té S glwenﬂgnal etho% to prepare i:d gm sections.

repres
For a histological analysis, hematoxyhn eosin staining (HE staining) was carried out

according to a conventional method.
[0077] In cases where a tooth germ derived from

C57BL/6-TgN(act-EGFP)OsbC14-Y01-FM131 mouse was used, the tooth germ was
17 '



the gel droplet (support carrier), the nunmber 12
represents the cell aggregate (the first cell nass),
the nunber 14 represents the cell aggregate (the

subjeSBE e8] Jlecﬂﬁ?ﬁ)aﬂ@ﬁ‘ ?n& Q&té%ﬁﬁ r12 156/ ﬁc‘?(ﬁsree{ﬁﬁﬁﬁﬁcﬁl% by Wako)
pi pette tip. The cell aggregate 1 |c

for 12olncews andswigh RO%i stucxme thanufadiered by Vdakmp fext 1 21 ufs dalldwieg. by being

embeiji’c%:é)% Q’&'J(Lj F‘HtBlr’] et : @g@%@ﬁyﬁ tr.:I )ttgtgge}@%tpgﬁgqﬁiy%\n@the size
of 10 Bﬁ‘?@ﬁﬂ@gcﬂyﬁﬁa%ﬁﬁ‘aﬁfa%ﬁiréd &9961@@)5‘?& o%ﬂer%tf‘dn%ﬂ&tepa ﬂﬁ&%scence

spherical "cell aggregate 1 i'S crushed to wap the

microggdpe (m@elllﬂactawrhefg%ﬁlé S14 I(Ig@éo giva) andly gy was Threied afit yr hematoxylin

t he S between the
cosin S4jeF G 53 PR iRga P8 de S PR Siofst et o1 4) “r gan
[0078Ful D IvahafioRes Oisdd Oglhaed Tooth Germ The hi gh-density

reconstructed tooth germprepared in the gel was |eft

t oAsshewn imtls. 2.eapeeneeaieshitooth way formedrby grass culbiure of the
recon%ﬁ*c#e‘é'rtégth%% %{asﬂe)& ats )éggcnlbeéxalgcwet t ?H%rle%wék%ted fg‘oth had, from the

ssel prépared such
outsiden@neldblastsreddmbly d&htg‘nﬁ])d alopRbRRBNmDdantdl hulbQ%1b¥t the center.
. volume FCS ( nufactured by JRH), 0.1 ng/m L-ascorbic
This cgHiagrapgaumant Scthe same #ythal of fenormahi@oth. v L- gl ut ani ne

t t
0079, TBYAGELAE %o FPETL, B0 Ok LG ot
amniofic4nasenamymat eadtsiandd tbxyth BE)m effitelinkians bfr alcigk dendityamber
wth the s round| ng e,

ermwas .transter et he
C"mp%BT‘ iz2fion gng féﬁ%’é’lnt @&??tL@PVlngé‘Fﬁ?eF
throug anC@tectitnidthQionRRIdes m@m%%cmjﬁllﬁ'eﬁs ¥R lepithdial tissue.
carry out organ culture. [O Usual Iy, 1 n Cases

[0080hnEhascaftovsho prigims Oﬁthea:etisamﬂstlmsg dmeaffoyrneditdogh Wclgamnﬁrmed
s of cultur s carried. out.
using G ttEatial ilersORR Rigrebbin e P Bbisi ietibbans oot 1
geABoting ftd ¥erwdibh uAderpatigbRniAl e AacdRAGERRbE the tissue
buffer for 6 hours, followed by 24 hours of neutral
structye §pacifid oo nthasisnom. thopwsTa. aesloblass eppmely daytin and

| odont@g%sgs? g.lﬁ(lri] g&%t%ﬁ)gﬁ@f:él s"a ona‘lgg 'cBﬁIﬁlVl% o%ﬁﬁﬁécfgs 13%1&%0%3 of the

onven 0 prepare

organ selaire 0118 tootlirgéma fFu:ﬁhef agsloadn arfEpys iswadwesedlakhht, Becording to
i i ning (HE stainipg) was carr

observafigh Ba&hé undetn HupieeRnecIRITOSieRS e m{l@@ﬁ?ﬁotg fqeaf@é%gside the

10RECEP IR0 Ve A5 9)QeHile the odontoblasts and dental pulp cell
crmm fQSEEOET PR ac o L A s e e qconicplass nd diphpul el

located fmsidedbe &enj;mrmrwﬁFP degativb{dadt pattstio Fine B)r al

s 5y i Al et

derived lﬁ%ﬁ?@}ﬁﬂ'&ﬁﬁ@éﬂ@%ﬂ HRSo Rt SR anlifenth? pMBYERs 1okakl 9&@@&% the
bei ngé;r enbedded in OCT conpound (nmanufactured by

dentmmer@eme O)fnamnpﬂepaﬂs@@awl@ﬁhb with the size of 10 m

oA RSl TSR SRt o
ammoﬁﬂi&fi%@ﬁbéﬂh@l@rﬂad céltd 1) a toblitsge@nOdiried eﬁiﬂ@dli}.‘lﬁhéz‘su&\/@ﬁables

carried out by hemat oxyI in eosin staining (H
formatiqrpefiy tegth havingranpseific ol agarseaent. o nzrthep tibis @lea{ thet 8]

amnioh- %%rﬁé’ﬁ%hb%ﬁ%efg 48 leé%tﬁ fol EStmation of a tooth.

[0083] The disclosure of Japanese Patent Application No. 2007-49128 is hereby

~ incorporated by reference in its entirety.
All the literatures, patent applications and technical standards described in the

present specification are hereby incorporated by reference to the same extent as in cases
18



As shown in Fig. 2, a regenerated tooth was fornmed by
organ culture of the reconstructed tooth germ
obt ai ned as descri bed above. This regenerated tooth
wher®8gh 1fi&2 R
and odon?ﬂcr)% I%ggetn gégpzln%tﬁ)él e(%{{gtllh%%&? %E%%arfs at El%e egfﬁhgdn{ﬂcel}wdually
descriftigid ¢o b@iﬂcomoreaﬁybwmf@ren@. the same as that of a nornal
tooth. [0079] By these, according to this Exanple, it
becanme clear that culturing of human ammiotic
mesenchymal cells and a tooth germepithelial tissue
at a high density under conpartnentalization enables
formati on of a tooth having the specific tissue
structure, through an effective interaction between
t he mesenchymal cells and the epithelial tissue.
[ 0080] Thereafter, the origins of the cells
constituting the fornmed tooth were confirmed using a
differential interference mcroscope and a
fl uorescence m croscope. According to observation
under a differential interference m croscope, the
tissue structure specific to a tooth, that is, from
t he outside, aneloblasts, enanel, dentin and
odont obl asts, and dental pulp cells at the center,
could be confirnmed as in the case of the organ
culture of a tooth germ Further, as shown in Fig. 3,
it was reveal ed that, according to observation of G-P
under a fluorescence m croscope, the anel obl asts
| ocated outside the enanel were GFP-positive (bright
parts in Fig. 3) while the odontoblasts and dent al
pulp cells located inside the dentin were
GFP-negative (dark parts in Fig. 3). [0081] These
results indicate that the anel oblasts | ocated outside
the enanel are cells derived fromepithelial cells,
and the odontobl asts and dental pulp cells |ocated
inside the dentin are derived fromamiotic
mesenchymal cells. [0082] As a result, according to
the present invention, conpartnentalized culturing of
ami on-derived nmesenchymal cells and a tooth
germderived epithelial tissue enables formation of a
tooth having a specific cell arrangenent. Further, it
is clear that amion-derived nmesenchymal cells are
useful for formation of a tooth. [0083] The disclosure
of Japanese Patent Application No. 2007-49128 is
hereby incorporated by reference inits entirety. A
the literatures, patent applications and technica
standards described in the present specification are
hereby incorporated by reference to the sane extent as
in cases 18 where each literature, patent application
or technical standard is concretely and individually
descri bed to be incorporated by reference. 19 CLAI M5
1. A nethod for producing a tooth, said nethod
conpri si ng: :

19



positioning, in a support carrier, a first cell mass

substantially consisting of only either one of

ami on-derived nmesenchymal cells or epithelial cells,
CLARBMS a second cell mass substantially consisting of

only the other one of said ammion-derived nesenchynal

cells or epithelial cells, said first and second cel

ses _not. bein . xed,w t.h each ot her but nmade to
1. A (ARG Foy DeosiE e 0l 254 FSTHOCERPRAIE L i g sai d T st
andosigesingl if alshpporbesser, B fisAlcell fBPAIStaABAlY &nsisBng I hly
.. method according to claim1l, wherein said amion is
eitherqaeiof aenfonciarivee meserichyingl cedls op epithelialesils, @d afeeond cell mass
: ordi-ng, to chaim1 erei.n sai.d i thelial
substfF 1 PEERE S lly' B G P og RO B o et o
epithedial eellsaeDRAt id el ¥l méssesh& bERighttel Hithiaekl bGerButdnade to
tooth according to claim1, wherein said epithelial

closely ¢ppigctegeeh ogr;iapdd froma tooth germ 5. The method
actQ ing%fnfdcﬁrg{ zﬁfd@eé%ndv&ﬁrrﬁa{s%ssiﬁ ISgde{l{)]g&I‘t ga?hér mass or
secon e mass substantially conpri'sing said
ami on-derived mesenchymal cells is a cell mass

conposed of, single cells, 6, The nethod according to
2. Thimglhpd fecopging & plaum il qwherpigysatdamnign sdegivgd Seauihe agslqtic

compdR$Feflr € both conposed of single cells. 7. The method
according to claim1, wherein said support carrier is
at | east one selected from the group consisting of

collagen, f.ibrin,.lamnin, an extracel |l ular, matrix
3. The e a?d%%f%q eigh fo %fewa@@&ii,ehﬁg 8?@% g dprved e at least one
of a tdofll-g9rm, kidfit ficA& ol moieo! | ¢ acid copol ymer (PLGA),
- CelTmatrix (trade nane), Mebiol Gel (trade nane) and
Matrigel (trade nane). 8. The nethod for producing a
t ing to glaim.l. wherei,n said cultur.i i _
4 The BEBg REGROQIcHR < Gofh BiBiiba SRS L whltein ffa bt defs are
derivetl Gt a ediitlapéiad by the nmethod for producing a tooth
according to claim1. 20

5. The method according to claim 1, wherein said first cell mass or second cell mass
substantially comprising said amnion-derived mesenchymal cells is a cell mass composed of

single cells.

6. The method according to claim 1, wherein said first cell mass and second cell mass are both

composed of single cells.

7. The method according to claim 1, wherein said support carrier is at least one selected from
the group consisting of collagen, fibrin, laminin, an extracellular matrix mixture, polyglycolic
acid (PGA), polylactic acid (PLA), lactic acid/glycolic acid copolymer (PLGA), Cellmatrix
(trade name), Mebiol Gel (trade name) anc_l Matrigel (trade name).

8. The method for producing a tooth according to claim 1, wherein said culturing is continued

until periodontal tissue is formed.

9. A tooth obtained by the method for producing a tooth according to claim 1.
_ 20



