- DESCRI PTI ON Title of the Invention: STEM CELL SUSPENSI ON
Technical Field [0001] 5The present invention relates to a mamalian stem
.cell suspension and a pharmaceutical preparation containing it. In
“addition, the present invention rel ]%8&@& agent for suppressing
_aggregation of manmmalian stem cel | hod of suppressing aggregation
of mammal i an stem geklhs cFurkberavegtidR: t herpresentsyIpnediosn rel ates to
an agent for suppressing a decrease in the survival rate of nmammalian stem
cell's, and®& RetabdE bl Suppressing a decrease in the survival rate of
mammal i anggein cel I's. Background Art 15 [0002] By the advancenents
in the stemcell research in recent years, clinical application of stem
cell has al readihshpfeseht riomarid drunsdmesalt or esmanchl séageset oce hke
developneg&glegéf es, %n the treat Jgglpfrdis%aies with stemcells, the 20
damaged fORCET ons of 221 T LEHITSE TS P PR T A PBN R EF &7 §0Ppl enerdied by
sai d cel | sgandiof gatise nembderdd firaregntiicat ed1brem theast egesel Fsx Here, the
treatment with stemcells can be largely divided into two according to the
manner of SUPPFeF2HRY AJDF T ANHe At SiREBLen AF6TsERAEFcarel # s1oFhed 2fjes.

25 [0003] syuppresey A gdMamd N Wgesiahhatlihho seuht BE€1 f  Shamieal]s-under
(%O ed somatic

particul ar conditions allow differentiation into desir Cells
or tissuetheapdesenihsplegntizidorafatase tobtai agdnsofari supete¢ssrgta ssues

into the f_a recipient.. Far 30 ex lLe Lnce_pluri ent_stemcells
such as EogErrie Yhatd) fU tig L rE e B anr AP aasteN 6P fordioh when
directly meanspl ant@itbpeeddindedyedrheycana gesesaklyvdiffetendfated into
particular somatic cells or. tissues in vitro to certainly elimnate the

t er at oma TP HPRLT TS yCHNE t hen transpl anted 35 into the body. [0004]
The ot herpgppedii@intaiicl udes direct transfer of stemcells into the body.
This nethod has been reported to show effects on di seases such as

anyot rogphli@00at eral sclerosis, 5 aplastic anenmi a, Parkinson's disease,

UL 51 1 OBl SO P 1SR S000R SLeaEE,chloe Bl LU S0
i ke. [00QP&drs, clinical application of stem cell has already shifted
from the fundamental research stages to the developmental
stages. In the treatment of diseases with stem cells, the
20 damaged functicns of cells and tissues of the patients are
supplemented by said cells and organs newly differentiated from
the stem cells. Here, the treatment with stem cells can be
largely divided into two according to the manner of
differentiation of the stem cells into somatic cells or tissues.
25 [0003]

One of them includes in vitrc culture of stem cells under
particular conditions teo allow differentiation into desired
secmatic cells or tissues, and transplantation of the obtained
somatic cells or tissues into the body of a recipient. For

30 example, since pluripotent stem cells such as ES cells, 1PS
cells and the like are feared to form teratoma when directly
transplanted to the body, they are generally differentiated
into particular scmatic cells or tissues in vitro to certainly
eliminate the teratoma forming ability and then transplanted

35 intc the body.



10Mesenchymal stemcells are known as stemcells that are present in the
bone marrow and the |like of mammals, and differentiate into adi pocytes,
chondrocytes, osteocytes and the like. Due to their multipotency,
nesenchyngb $n1cells are drawing attention as a transplantation nmateri al
for the 15°régenerative therapy of many tissues. That is, a "regenerative

t herapy by cel | Theé ansipd andritboDimsn tWhinedl uRge REral-es +rh5sHes LSty
di seases and dlsorders whi ch coul d not be regenerated by the conventional

t r eat ment CREL R0t O by%sPIRY medEAEhTRERCSt BAFCBEPE BRROF ERDVED sSAdte
function. e§P§EtE'8§|&¥se$§Es3¥Qx§¥%ﬂphﬁhy&ﬂf%?%q%”ﬁﬁtéEﬁﬂ §Elé£?§§§'a”tat'°”

of bone marrow nmesenchymal stemcells to patients with |ower leg I scheni a
(Buerge$'Qpéagéaseénem¥%uuﬂﬂ¥#mﬁﬁqnﬁ$(ﬂiﬂ@@ﬁ@,nmmdmmpﬁeseuéhynaissten1ceIIs

to the pa C periqdagnt a dlsease ation of bone
narrOM/neéé;%%éég él %%%%eq#ro éi %@qgﬁtg ﬁffﬁ 6¥ eSSﬁ%%??tls and t he

li ke haveAbeH@nséﬁm edh o5 94 ,arll_rtﬁﬂcen[l&Qoﬁ]lfeStyleIlréhLéltéaedh_§e@§@s kind of

di sacchari de produce q%by 1,1- glycosidic |linkage of glucoses. Since
trehalosecﬁﬂﬁgFténéo Seetffess and has hi gh water-hol ding capacity, it is
used for ygppous foods and cosnetics. Mreover, since trehal ose stabilizes
cel l ul ar nenbranes and suppresses cell injury, it is used as an active

i ngredient of a¥ewrrEyirotdet o lllisqaire k@pworganSteansplhﬂtemétwaréhere

have been pe rior 35 or pr, se t|o sol utions nt ai ni ng
trehalosepgg%ﬁIll Igfﬁ%P%) %a%ﬁﬁf‘?g%“i % Ry8?o ?%Pﬁi?bn %ﬁd the |ike
( pat ent d@tﬁﬁ@ﬂéﬁtﬂatﬁuhﬁkorHﬁlgﬁﬁyﬂ@s d@hu&ﬁmbc%kes[OGQEéocytes and the
Fydroxyetfgkstarch IS one of etherified starches, and 5 used as an

adhesi ve, Tant emi% f5%th eérpggﬂélﬁﬁHePﬁéfIT?%@HT@EWQH stem cel3sta%gn i s one

kind of pelysacshasides drmdes 4 Q;’Paglls%q(é%%atéeﬂ Wheekyaysedrasy@ thickener,
a noisturizer and the like in the fields of pharmaceutical products and

cosnet Hcsregeng e rithaniany Jiphawenmt tdssussnt sTh410009] patmsderdoeiimet 1:
JP'B'3253%§ér£@§q§§ éngngyé é%léWQa %50?398§ch regenerates tissues

lost by diseases and disorders, which could not be regenerated
by the conventional treatment methods, by using mesenchymal
stem cells and recovers the function. Specifically, for

20 example, treatments such as transplantation of bone marrow
mesenchymal stem cells to patients with lower leg ischemia
(Buerger’s disease), transplantation of bone marrow mesenchymal
stem cells to the parts affected by pericdontal diseases,
transplantation cof bone marrow mesencnymal stem cells to

25 patients with osteoarthritis and the like have been started or
planned.
[CO06]

Trehalose is one kind cof disaccharide produced by 1,1-

glycesidic linkage of glucoses. Since trehalose imparts

30 sweetness and has high water-holding capacity, it is used for
various foods and cosmetics. Moreover, since trehalose
stabilizes cellular membranes and suppresses cell injury, it is
used as an active ingredient of an organ protection liguid for
organ transplantation. There have been developed superior

35 organ preservation solutions containing trehalose such as ET-
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15 [ non-patent document] [0010] non-patent docunent 1: Yonsei Medi cal
Journal, vol.45, No.6, p.1107-1114, 2004 SUWMMARY OF THE | NVENTI ON zo
Probl ens to be Solved by the Invention [0011] The present inventors
have condggtgd i ntepsive studies of the conditions for _nore stably and

snoot hl 'y PEPFBr AP Nt PRNSPTAm GG DS BEmoCePRe 65t hékBodpatenky have

found 25 tBatmbhesstesn@f2 st:ein-GRldend MR hebady, which is, in many
cases, performed by drip infusion of a stemcell suspension into the body,
may cause[0B8Fing dripping, aggregation of stemcells in the suspension in

an infusion bagy ﬁgﬂﬁh& gﬂQEUL d for Li.in.thin blood. vessels
such as pul nonar 85@% and 't eJ%iQ%@ ﬁ&??ﬁgggggé?dtﬁ%aﬁ?ggihta?%ventors
have foundstHaastée sdiresived, rat enofl tilfd est,em pakks bndashénf ugé on bag may

gradual |y ggﬁégase during dripping. [0012] The present invention
ains to pg % a technique for 35 suppressing aggregation of stemcells in

a suspensi on dupéfgrad ransplaniald o goilRacshamagt! fade £rom dLaddition,
the present invention ains to provide a technique for suppressinhg a
decr ease PACt¥WEdgly ised aatde Wflakesestem Belbsurhzar sarpeise ohike Sirlvkans

of Sol vi ng,Lhe; P ebl ﬂéyﬁﬁgeu %ﬁ?l pé%dﬁc%gsghﬁ g;ségg.intensive st udi es,

the present inventors have toun at "aggregatiron o nFeell's can be
suppr ess edDbyumelti Nigi ol ysacchari des such as trehal ose and the 10 like to a
stemcel | . suspension. | ddition, they have also found that such

pol ysacchirf ded® ¢ %Cgﬁﬁfbncrsgss a decrease in the survival rate of the stem
cells. Furthespore, they have also found that the suppressive effect on a
decrease in the survival rate of the stemcells can be enhanced by a

conbi nat i PR ERRIENHfL t WEBoP¢dadeRar i des. Based on these findings,

they have,gonducied.{dHit Rer (#hdhes aRdgconpl eted the present invention.
[ 0014]

15 [non-patent document]
[0010]
non-patent document 1: Yonsei Medical Journal, vol.45, No.6,
p.1107-1114, 2004
SUMMARY OF TEE INVENTION
20 Problems to be Solved by the Invention
[0011]

The present inventors have conducted intensive studies of
the conditions for more stably and smoothly performing
transplantation of stem cells to the body. They have found

25 that transfer of stem cells into the bedy, which is, in many
cases, performed by drip infusion of a stem cell suspension
into the body, may cause, during dripping, aggregation of stem
cells in the suspension in an infusion bag to plug the cannula,
and form emboli in thin blood vessels such as pulmonary vein

30 and the like. Furthermore, the present inventors have found
that the survival rate of the stem cells in an infusiocn bag may
gradually decrease during dripping.

10012]
The present invention aims to provide a technigue for

35 suppressing aggregation of stem cells in a suspension during

3



That is, the present invention relates to the foll ow ng. [1] A mammal i an
stem cell suspension conprising manmalian stem 20 cells and at | east one
pol ysaccharide sel ected fromthe group consisting of trehal ose,

hydr oxyet hyI starch and dextran. [2] The manmmalian stem cell suspension of
[1], conpritéPRELanEBRbPRAPT o e oHisi® g % ehal ose and hydr oxyet hyl starch,

or trehal ose and,dgxiaflon 25 43]p He RMFRId-AN o3t %ﬁ}n%eltb ﬁyépgaélgn of [1],
wherein the stemcells are adhesive stemcells. [4] The mamual 1 an stem cel I

suspensi ofieghnfigpe fhersippiersddhesidarrsaen del Ithealsermsehchytral oBtem
cells or plurig Qg%‘egélfgem cells SO | The manmal i an stem cel|l suspension

of [1], wherein iTian spem cell’s conprise manmalian stemcells in a
si ngl e- geMeaskabé. Solyohg Tiiee nEvorldran stem cel | suspension of [1], wherein
t he pol ys?éféh%il de is trehal ose having a concentration within the 35 range
of 4.53 mg/ m . [7] The mammalian stemcell suspension of [1],

wherein the pol X§a§CP@§ﬁﬂ@ 45 WRXtAR Mg tageaacenhtab o Me t hin the
range of 30 - 100 ng/m . [8] A nmethod of producing a mammalian stem cell

suspensi oARVENEBRPrhaTag SuxpertihGdamneation ofemtenl Felin aanao@eous

physi ol ogi.¢ [ t,.aQn saccharjde sel gct ed from
t he group cghgég%g& ng&? r?% g[saanc%%%édee%h%lgﬁafyich% ﬁg %%??r%lﬁ [9]
The progduttikentoes h@’demfceEB]] umtmrrm:mri heIaqaeausidmw, ptiysy U cilscsol ution
conpri ses tregal ose a 5‘&, droxyet hyl st arch, or trehal ose and dextran. [10]
A marmel i 4R98PeRPEEI FU s%%lrhg% D555t En SEBRBPES] AgCERESHBAMER | & st em
cel | suspensi9Ra0f raty ©f drld -stlefl -ce11d 11kuAcnBrmEld AN st eMER] la1so
aggregation inhibitor conprising at 15 | east one pol ysaccharl de sel ected

fromthe §PB0P EoasiBe nriFraseivsl esdedly onorydeRyrasar h and sextien.

[12] The t Ll r_o wherejn_the
stem cel | glgggg!af %s?g%ﬁs%éeln%a‘%ga%g% %FT?]HQ‘I%? £’%am"ré?l}h%%llla‘stfeml(%c | SORE
aggregat i om‘ thai ot vsaofhddiz]es .20Rubedebn thesadflﬁscﬂi/mg§,t etheoelHaves a
mesenchyma gteméeﬁl C}{ a pl ur.i potent ste? cel | [ 14] The panmal j an stem
Col | agur ERARTOIES B TrLER STherbencEng bBFySacenari Heveation.
trehal ose[owhhg¢h inhibitor is used such that the concentration of trehal ose
in a mammalian 25 stemcell suspension is within the range of 4.53 - 362.4
mg/ M . [15] ThEh&arkd itdwe Qr@lﬂeé@l linyggitégat rehatali bt oire ofolMdfinavher ei n

e L L e e

20 cells and at least one polysaccharlde selected from the group
consisting of trehalose, hydroxyethylstarch and dextran.

[2] The mammalian stem cell suspension of [1], cocmprising a
combination comprising trehalose and hydroxyethylstarch, or
trehalose and dextran.

25 [3] The mammalian stem cell suspension of [1], wherein the stem
cells are adhesive stem cells.

[4] The mammalian stem cell suspension of [3], wherein the
adhesive stem cells are mesenchymal stem cells or pluripotent
stem cells.

30 [5] The mammalian stem cell suspension of {1], wherein the
mammalian stem cells comprise mammalian stem cells in a single-
cell state.

[6] The mammalian stem cell suspensicn of [1], wherein the
polysaccharide is trehalose having a concentration within the

35 range of 4.53 ~ 362.4 mg/ml.



30 [16] A nethod of suppressing aggregation of manmalian stemcells,
conprising suspending the manmalian stemcells in an agueous physi ol ogi cal
solution containing at | east one pol ysaccharide selected fromthe group
consi sting_of trehal ose, hydroxyethyl starch and dextran. 55 [17] The nethod
of suppreggﬁnahﬁgﬁﬁﬁﬁﬁ O F vt i SHPRATEMC 8 & Lo F?Gf?lﬁh%P%in t he
stem cel | goakeaadhasiNe 54 emRcelds hddiGly TheMRLhed 0t cBURPERSST Pl
aggregation of mammalian stemcells of [17], wherein the adhesive stem
cel | s ar e rRBgENECRYARI ~st@Pn@imk. or pluripotent stemcells. s [19] The
method of 4P RSEhOY 8EULEAAILAN, of JIBAIE!LAN SEATLGeH! 840hehd0l, wherein
the mammal'i an stemcell's conprise mammalian stemcell'S7in a single-cel
state. 5 E20prThéngeshecendisypmEnessiiegn aggmegalileniof anmaggaktbas stemcell s
of [16], ereiE t he PO%Xf ccharid Ls,treh%lqse having a./a concentration
wi thin t hE YEnGeC8t cat 5301 .439{%%?1“9[?] FRENBRRoBC oY SLEpPF B5%F ng
aggr egat i ga1ettBEMPBbL athSt@M el dh Afsdike] orWheeabNokBe pol ysaccharide is
dextran having a concentration within the range of 30 - 100 ng/m . [ 22]
An i nhi bi hyAreryatietsease iand Wexur@A-val rate of 15 mammalian stemcells

conpri si ngqat as6hard el T t p consisting
of trehalggz,Th%ﬁ?%ﬁg@?ﬁgﬁg¥grchgﬁggagifrgﬁ%%gf53?ﬁ%hgsF%ﬁ?%itor of a
ecrease phythelsgivaVasolatisorofc redasar rehefdoeel bado 22], conprising a
d i f vaVak fcamgmieds | kadof [22] npri si ng
conbi nati pn ;20 coppri si ng .trehal os nd hydr.oxyet hyl starch, or trehal ose
2nd doxt r SHAEOTERTIEhEE T bidor TOTa] Ci5c FEASBLFiERe Survival rate of
mammal i an [sbenncebhia Dfard ZA]em WhaNeish s ssbambeebhsa 8l 8nadbRst Vei 8§ em
cells. 25t£25] The_inhi bitor of a decrease in the survival rate of

mammal i antBeeRrEBR] sanfsfery|cehsusinensHeonaghednvecst &kl cel k- are

mesenchy t : i pgt.e I . The inhihitor. of a
decreasen?%lihgmgﬁﬁéé%%ﬁﬂr%ﬁ%ﬁ(%g%%a%?gﬁ%gﬁkg?énﬁggﬁ%%Q% F%ﬁ#?q%éééeéﬁlthe
pol ysacthaegde ©se 3001yehaitesds densicdledtiell Birbar ths gsedpsochsidatng het

concentration of trehal ose i lian stem cell suspension is within
t he range£5?ﬂﬁ£%§eﬂe%%éFQFXﬁﬁhﬁingqg§7ﬁn$hgeﬁﬁﬁﬁﬁrtor of a decrease in the
survival [apg Dhe nadnred 1ah Sem erllls a0grkddkionhengipitbe ool ysacchari de
is 35 dextran, which inhibitor is used such that the concentration of
tr ehal ose"PAT &L ekl $iT i ¢ 12Ns @sPpeRrdvenstemuFehin the range of 30 -
100 my/m 115 28he AnRADOM 0T SPRIOSSLRG. B deEbAATENLD: LE SHINiyp! rate of
mammal i an stemcells, conprising suspe |n8 the mammalian ste

20 wherein the adhesive stem cell is a mesenchymal stem cell cor a

piuripotent stem cell.

[14] The mammalian stem cell aggregation inhibitor of [11],
wherein the polysaccharide is trehalose, which inhibitor is
used such that the concentration of trehalose in a mammalian

25 stem cell suspension is within the range of 4.53 - 362.4 mg/ml.
[151 The mammalian stem cell aggregation inhibitor of [11],
wherein the polysaccharide is dextran, which inhibitor is used
such that the concentration of dextran is within the range of
30 - 10C mg/mi.

30 [16] A method of suppressing aggregation of mammalian stem
cells, comprising suspending the mammalian stem cells in an
aqueous physioclogical solution containing at least one
polysaccharide selected from the group consisting of trehalose,
hydroxyethylstarch and dextran.

35 [17] The method of suppressing aggregation of mammalian stem

5



s cells in an aqueous physiol ogi cal solution containing at |east one

pol ysacchari de selected fromthe group consisting of trehal ose,
hydroxyet hyl starch and dextran. [29] The nethod of suppressing a decrease
in the survival rate of mammalian stemcells of [28], wherein the aqueous

10 phy5|oF@éiéa@fsblﬁldcWh%@ﬁ%?ﬂ%@SSée@oﬁﬁﬂﬁétﬁéﬁ 2ERPFI SR NYt e et lose and
hydroxyet hykstaf chy, . Of & reh Lﬁ%ef @e)étgfﬁ'@g 539103%&%&%%%
t he rV|v& ra ells

suppressing a decrease I n manmal i an stem ¢
[ 28], whecelhsthe Bléhaowﬂdnexnwih&dhdéﬁwevstenﬁmetééls15I¢EM§Séﬂmhymaﬂunj of
suppressin ease in the SUrviy. of manmal i an stemcells of

d
[ 30], Fg?ﬁ ?%giﬁdﬁ5§?%¥5%ﬁQ5ﬁq§ellf aF&HEESenchynal stemcells or

pluri |005 ent ot end CrRétiSod of [S2prEie ifet b@@r@@aﬁuﬁﬁrQSSﬁm@lmrm in the
survival rate of mamalian stemcells of [28], wherein the mamualian stem

20 cel | s gfélench Elpl éﬂteerrerlrrsttéteemaﬂf[@épairrhét%t ABYL Bf CIWPFEIsi ng a
decrease anmngléHféfﬁ iRl L Ate of a”%fﬂﬁ?l apc.shemgebls of [28], wherein the
|

pol ysacchar S alose aving a concentration within the range of 15.1
- 362. 4 np2fd . TRS fSdodhef retgrotsefinguppgoesghhyon décneamseliamn tdeemsur vi val

having a CONCENSTall o AT T 6T HRGS Sar CI0" - CR0b nbf Ria ST dGt gt the

I nvent i pnc@AceNORStion withidsitig theger eseat sanveptpon, m@ggregatlon of stem
cells in a susEenS|on can be suppressed during transplantatjon of the stem
cell's. Aslal}eEttmetled 19k 8 WP LS Pe PO94§EREGAR ST PR htf ™ TiThul a or

formng epghetk LA Ei‘ésﬁ %%1%%@ AYGABRadSaRUL H0RRL Y- N8I i RNe the i ke

decr eases. presen i nvention, noreover, a decrease in the
survi val caneentratmpstwnhhxﬂltha ma@ggugﬁeﬁﬁlonlaanm@éM$uppressed As a

| t t f d b
Condi t| on! “&ha S RBV D& (e 1 AERERERT Aret TEcPIEkhIBe BRBBCTEd (o be

enhanceg. mBﬁM&il£ﬁs§i®ﬂt¢éHlgﬁcdﬂykﬂgﬁwg B@s 1p@816dne polys&tchadidhows the
shape and survival rate of hBM MSC P6 after standlng i n each conposition
sol ution &eloseedofram Hrhe WY O $HEwe"BhetshapBaaR&esurvival rate of

hAT- MsC Pﬁydroxyethylstarch and dextran.
[23] The inhibitor of a decrease in the survival rate of
mammalian stem cells of [22], comprising a combination -

20 comprising trehalose and hydroxyethylstarch, or trehalose and
dextran.

[24] The inhibitor of a decrease in the survival rate of
mammalian stem cells of [22], wherein the stem cells are
adhesive stem cells.

25 {25] The inhibitor of a decrease in the survival rate of
mammaltian stem cells of [24], wherein the adhesive stem cells
are mesenchymal stem cells or pluripotent stem cells.

[26] The inhibitor of a decrease in the survival rate of
mammalian stem cells of [22], wherein the polysaccharide is

3¢ trehalose, which inhibitor is used such that the concentration
of trehalose in a mammalian stem cell suspension is within the
range of 4.53 - 362.4 mg/ml.

[27] The inhibitor of a decrease in the survival rate of
mammalian stem cells of {22], wherein the polysaccharide is

35 dextran, which inhibiteor is used such that the concentration of

6



after standing in each conposition solution at 25C for 1 hr. Fig. 3
shows the survival rates after standing in each conposition solution at

25C, wherein 6 bars show Saline, Medium ET-K, Saviosol, HES7OK and HES200K
“fromthe left. 15Fig. 4 shows the surviv rates after. standing .i.n each
conposi ti bRERI ¢ off* &t B iRy &i ﬁ%cﬁiﬁssg%ﬁp%ﬁ?? e ‘i Jdﬁ]“ﬁ'l’ K,

Savi osol apdsETsK Fp Savi@selg fomthe left. Fig. 5 shows the nunber of

human bone narrow derived nmesenchymal stemcells in the upper, mddle and

| oner | ayéz8] ok methed ulfe SURRTSFEESSr vederReaspulf ekRe ofitaY Hidly TRH& Pan 40

(6.5 - 10 V)9 r i ne, A n Leal I - of
t he graphI(rl'l:é\(ﬁ‘(ﬂ)i\z}vls/g"’-[Uﬁest:(iiajﬂ}l v(%vla]]g\’kr]gogr!pgfl ts? ﬁg 'lEBI gtg gieﬁgg ?lg#hlg mé}mﬁ;%ég?%&gmhom
t he nunbetedis hideam agtipases tilssielderdiceédspesehchyoahtasiringeld sldastt he

upper, mddle and | ower ]ayers of 25 tu when _preserved. i n buf fer
cont ai ni n@nﬁ&?}%ﬁﬁi@@-s%ﬁé d;;‘oﬁlr %gﬁl Eﬁg?g\/\fﬁ%?%}%tlt% Oﬁfumeri cal
value in thensenter wfdtde mphtshens ashhegsutvamal rate of the total
cells. Description of Enbodi nents [0017] 30 |I. Manmmalian stem cell

suspensi 0h29] The mRyehq exferRUHRTRSFHINGN SpAE¢TraaS S al fraffial FEFY Stem g
Suspenst o fcﬂéﬁﬁrﬁéﬂﬁg Jamrald an ?%feo"[‘g%‘?l | Snandigt Ehgaé udhes pol ysacchari de

sel ected Tromthe group consistin tfehal ose, hydroxyethyl starch and
dextram Bbyf0018fical soluExianplespofi sklse amanmblinghtbudecomodehisg such as
nouse, rat,

hapst er, inea pig.and the like, |agonmorpha such as rabbit and
the |ike, ChRgatata %’Efgﬁ‘ﬁéfgf%?&e%&ﬁﬁ&\ﬁrﬁ&: SSaFFeﬁéiﬂ%)%,g %%‘ge%e}étn%al%'he i ke,
car ni vorarsgehras Mothosalsr aipgRedinkea petrakes ih shshsasviwiBatonkey,
Macaca nul atta, Macaca fascicularis, nmarnoset, orangutan, chjnpanzee and

the |ike, chngarheliakestommmlils hriefdrabilpredbehb® (AbEEeCRES )2 ngul at e

(sw ne et%dgegivﬁré%ecél |an etc.). [0019] /oln the present
specification, the "stemcell"” nmeans an

i5 [31] The method of suppressing a decrease in the survival rate
of mammalizn stem cells of [30], wherein the adhesive stem
cells are mesenchymal stem cells or pluripotent stem cells.

[32] The methed of suppressing a decrease in the survival rate
of mammalian stem cells of [28], wherein the mammalian stem

20 cells are in a single-cell state.

[33] The method of suppressing a decrease in the survival rate
of mammalian stem cells of [28], wherein the polysaccharide is
trehalose having a concentration within the range of 15.1 -
362.4 mg/ml.

25 [34] The method of suppressing a decrease in the survival rate
of mammalian stem cells of [28], wherein the polysaccharide is
dextran having a concentration within the range of 30 - 100
mg/ml.

Effect of the Invention

30 [0015]

Using the present invention, aggregaticn of stem cells in
a suspension can be suppressed during transplantation of the
stem cells. 2As a result, the risk of stem cell aggregates
plugging a cannula or forming embeli in thin blood vessels such

35 as pulmonary vein and the like decreases.

7



immature cell having self replication conpetence and
differentiation/proliferative capacity. The stemcell includes subsets such
as pluripotent stemcell, nmultipotent stemcell, unipotent stemcell and
the |i ke, depending on the 15 differentiation caeaci tg. Theﬁ)l ur,ir[)(s)té]ent
‘stem cel | nmeansURLERITS RASSSHINIOVEE AR nBPYPAUSF - of BRTSTATY | %, but
has an abil}4yip difd eyentiate dht@iany b §SH§sFén§§?bﬂ1 €eMstd tuting living
organi sms. The nultipotent stemcell neans a cell having an ability to

di ff er ent saperénsed pl dsal, relodgh 20tneatment emdze dgfenfiossigss Usringel | s.

The uni pot ent cel S | J. in n L.L1 t i f .ate
into a pa???%u?éaff%ils%uaer%e?&cee < %62% ’E%Q%Fggk%ﬁ%%éo%}%r%%%%ﬁitem
cell inclgdecevbeyone Rpsiterd cel ke ERBacekd), EG cell, iPS cell and the

| i ke. ES cell _can be, produced by cultivating an inner cell nass on a feeder
cel | or iR &Shede et Bontd filng18 BT 2FiE95r oducti on nmet hods of ES cell are
descri bedppigfor exanple, WO96/22362, WO02/101057, US5, 843, 780,

U56, 200, 806, 6,280, 718 and the |like. EG cell 30 can be produced b
cultivating a prieordishowserthecslhapien aadmediruavednralai af MBERSELIES and
bFGF (Cell .., 70: 841-847,.1992). The i RPS.cell can.be pro y 41 At roduci ng
a reprogr &hhFhgS PR GS s:'tﬂ:heaef‘é1 &?@Pf,l%ég?zsggatk%4gﬁf%?ﬁgtrof% & %C or
n-Myc as necesspiy) Anghdwe HHekeshanteo aadsemavicatekbt¢f of kXarifl@, P85
fibroblast, dermal cell etc.) (Cell, 126: p. 663-676, 29%% Nat ure, 448:
P. 313-317ftopoytanging ¥t dfifolcommpsipiong$01561°3088; iforzf: hg -
861-872, 2007, Spiengesntdd e shQhAvhI2Qa1300Z Gl bkt Shetm@elh Seakn p.
55-70, 2007; Nat Biotechnol, 25: p. 1177-1181, 2007; Nature, 448:. p.

318- 324, 2060F¢seién StemiCadrl wt5 25°Cp. wieradn ©008rs Neltaw Sad51e,p. 141- 146,
2008: Sc! G068 31808, 1/rdaAl. B0k MSLREHEeK! reshabht sheg. by
cultivating an earTy ‘enbryo prdduced by nuclear transplantation of the

nucl euss of sonafig. c&ld¢hdws dllso quefieradblretas afpkur spateéntg siemadl |
(Nature, 385, 810 (1997); Science, 280, 1256 (1998}%}_;9 Nat ure 1.0

Bi ot echnoFB’@??SJﬁ}OIAW%‘i@% AN AiFe, "BOESIREY PATHSI RO U E SGenet i cs,

22, 127 (%889}, Prock, Nt ioACRGn SHT-RUSASa¥80584984001098) Jef R deout ||
et al. (Nature Genetics, 24, 109 (2000)). [0021% Exanpl es of the

nul ti potent stehigel? shrfuddrsdnmber o SHBANCEPRS BaERCHSIPREEhy nal
stem cel | jetic. s |, .heural. st I i ,
germ st emmg%%ﬁ@%%&% héeﬁ I k(%ae,eﬂaér:]?rit hé{% ilﬁlgg).er?fhg% '%' i 88%%@%?(3%%%@%%
pref er apl y aubesenehypedsetwe cel la PlifEaresenthymhgsterntcehl| 40rebnsS a- st em

cell capabl f differentjation int,o all or _sone 20 _of osteojpl ast

chondr obl igg"“ZﬁHng‘?ﬁo%%ﬁef I\V&‘:‘ﬁedﬁ Zr?te S8 EER svéiﬁebéni f 2188 % om a
l'iving organgga n?i‘ap% netdies known, parvage.rafter cexanpl ectaeseachymal stem
cells can be collected from mamual i an bone nmarrow, adi pose tissue,

peri pheral bl ooBigeof dsiwodhduwrer iaée hpag RASGRASEoRVERLT ofRYL A hod.
For 25 ex n e 1 I Lsal b or
passage ol CREHGEoEaT oF 1 Cram e al o ol (o 3 nar Fot Soar Fati Lat and The

| i ke (Jdouenahbef wheh opnesertad 30 o 2008)erie®ntzininfubekpotentOstenscel | s

can al so obt aj ned by cultivating t above- nenti oned plurjpotent, stem
cells undgﬁ(ﬁgvggﬁgr%ﬁrgﬁf@?hdﬁﬁ%%ﬁ’ CoiTdi" S .caéoﬁfg]‘le i quﬁ'h%e%?eejf*n
celI's contai RRd GRaphesssispensd ahfivde pieseft thaveatkoncesipref erably

adhesive. This iS because aggregation of adhesive stemcells, which easily
occurs i nDassuspbhepopf Embodiments _

[0017]
30 1. Mammalian stem cell suspensicn
The present invention provides a mammalian stem cell
suspension comprising mammalian stem cells and at least one
polysaccharide selected from the group consisting of trehalose,
hydroxyethylstarch and dextran.
35 [0018] |



35 can be effectively suppressed, since the suspension of the present
i nvention contains trehalose. In the present specification, the "adhesive"
cell nmeans an anchorage dependent cell which can survive, grow and produce

substances by adhering to anchorage. ,Ex | es of the adhesive stem cel

"ncl ude 5 pl UrTPHOTRHS SorhNEeF R s SRENYREI TSUBRT BePYCr b Semidel |
nyel oi d st emest]  g6ldn Si)Merl knand kBe bhkenoThea adhesi ve sdamicelld i s
preferably a nmesenchymal stemcell or a pluripotent stemcell. [0023] 10The

manmal i antlse ebi kel |engrElytise Seargt 66 iPPonPPRENBOAFORF/ PadBiRye TWHUred in
vitro. [0088line 1iice TR MAYEL AMAL 8l 68l Sceontakngds |1 e muspensl on

of the présent Tnvention i s preférably an Sofare purified /5 cell. In
t he presesticispesiuntat, ampnkdysobMatoedaomupaciéi edacarantasdatularioper ati on

to renove conponents ot her than.the object .c onent has_ been |ied. The
purity ofm"t‘ﬁggﬁ”%ibd REAPBIEHur icﬁl@@aﬁﬁﬁ%ﬁpgngggeﬁ%g%i 1 F°¢ pif’erb oﬁtq{)e

on of the
nunber  of yaRATRl i@gaﬁﬁﬂaqﬂﬁ sddenthgmbokal eBuper usfuretd s)swmnagener.al ly
20 not |l ess than 30% preferably not |ess than 50% nore preferably not

| ess thano709%imate | (ke mtef-dr-ably not | ess than 90% (for exanple, 100%.
[ 0025] Thﬁog?gralian stemcells contained in the suspension of 25 the
present ihvention preferably contains manmalian stemcells in a single-cel
state.idn the present et cuidcd iceheohsi hgkesedh ¢ hlé"memensart hat t he

cell has npot forned ss, together wi.th other cell i.e., N0 aggregation
state). MEFRAFTEH %ﬁﬁgéﬁaﬂHQSi Hg'§ﬁﬁ&P§§2éPP g?ﬂPﬁéﬁéﬁeb%ﬁ%repared by 30 a
treat ment 4 of £ SRR A A bSHMB1GEdrS taWt Waed chyVi tTie Widhn aklanzyr® usideh as
trypsi n/ EDTA etc. The popul ati on of mammalian stemcells in a single-cel

state, whiehsafe 2w ahadumRAetamvarn &1t eRibbiPatent edredily not

| ess than_ 709 f I ot t 90%- ,anneLRr sfefgpl y not less than
95% 35 s%¥$¥g%§é€ %%%?é%% f”%gt eeggﬁfﬁa§%89@b(?§r exanpl e, 100% . The

populapio@iﬁfenemtﬁaﬁibnicﬁpmgﬁeacelEhstalertpwﬁ¢m¢cﬂﬂ§mrﬁaﬁ&jm@ﬁn@i@persing
el | an o} el AR PRR DAL, Lhem g, 1 gscabey el
plural (ezf.zb1000) €&ldiSEferentiate into any tissue or cell
constituting living organisms. The multipotent stem cell means
a cell having an ability to differentiate into plural, though
2¢ not all, kinds of tissues or cells. The unipotent stem cell
means a cell having an ability to differentiate into a
particular tissue or cell.
[0020]
Examples of the pluripotent stem cell include embryonic
25 stem cells (ES cell), EG cell, 1PS cell and the like. ES cell
can be produced by cultivating an inner cell mass on a feeder
cell or in a medium ceontaining LIF. The production methods of
ES cell are described in, for example, W096/22362, W002/101057,
Us5,843,780, US6,200,806, US6,280,718 and the like. EG cell
30 can be produced by cultivating a primordial germ cell in a
medium containing mSCF, LIF and bFGF (Cell, 70: 841-847, 1582).
The iPS cell can be produced by introducing a reprogramming
factor such as Oct3/4, SoxZ2 and Kif4 (further, c-Myc or n-Myc
as necessary) and the like into a scmatic cell (for example,

35 fibroblast, dermal cell etc.) (Cell, 126: p. 663-676, 2006;
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5 [0026] In the suspension of the present invention, manmalian stem
cells are preferably floating. In the present specification, "floating"
means that the cells are maintained in a suspension w thout contacting the
inner wal|l of the /o container. _containing. the suspension, [0027 The
suspensi oN@BFTE he BF esent 1 Hiventi &rﬁ)%gdntN itn&1ateF I&?i' 2@‘ PO y]sétjc"c]rpa@'i de
sel ected P08} ther group. gonsigst-igng of2 dorghglk-9s8cehydioxysgt hydstarsip and
dextran. As shown in the Is bel ow nentioned Exanples, the polysaccharides

have an eff@eét etlkupprredsing dggrpegéﬁ—aﬁroﬁ_oﬁﬁ%ﬁtaﬁi%%@%‘éld $#5: p.
Pref erabl y, 74 hef ef or £50-AIGLEIAL 0N Q. ."‘IiﬁIS't—%QﬁlSt?Hb?e'&éli f5§§éi{?&feeﬁ%6d I'n

t he suspensi on  of "t he priesent itventio € present Specitication,
"aggregatkonp. refers, t20E8 phermmendd lvher.eLA1+tWMI6202008 noseiertd s Iedther to
forma nass

0 Particul arl adhesjve stemcells flaoat in a
Suspensi on- biti ok Ty HibHeoate “ehBnCEhby St Phed Ty atare S P
Hovever, thg1abovierfenti QNRED YWY sReaRA deanebligstbveby @b swPpi@Steus
aggregation, and a single-cell state can be maintained for a long tine.

[0029]  of sompthoueml-hdts Bowid HEeficebly, aghanpiusieateet | S pemish on
contains gzﬂstépé’v%é@,”té1%‘eﬁla§bgﬂ)¥$%%g*é%edeéeot h?g%ogibé‘@ SOy stae of the
cells in the suspensionis I'nt'di ned conparatively for a 1ong tine,

preci pid aBiotechinthegeell's iSauimodssetiatand, t BB4c0oB6AC({1998) heVamites i s

suppressed. Furthernore, . .generally, when adherent .celLls exposed to a
floating g‘?%?%lcf%'r 1 &r?gﬂﬁ??eg,ag)t’hgré’&'l gagrle gf:?gss ar- ZﬁgAarEEgBSl g to
form protyusbon) j Rafesid enpt &:0 Adhane theeacdhshiand 28he1dd kezostependi ng

on the floati n? ti me. However, since the above-nentioned pol ysacchari des
(particul 8#951trehal ose) produce only a snmall stress on a cell, the

formati on of & MBolIusi oo ruRaressed (CabLoed Yhih.guolgetion. the S

above-nenti one S are-consi dere a superior
mamal iansséenceklds agygr egataEersipprds sitee ebfiéct hep®080¢ietic stsm shown

in the bel ow nmenti oned Exanples, the above-nentioned pol ysaccharjdes, have
b oT T eorCotl oIS D R0 e Baedd HEERecehios art St ore bt i an
stem cel | spe Pretey ably tideariefor eTha #etteaseent dthen sasMi iad rate of
manmal i an stemcells is suppressed in the suscglf?nsi on of the present

i nvent i onPTPEeERRLY o IS SAMESIAte SEEEMCE s Ere PRIICREELITEN Fatdge
when they,aresfloatdng.dn EHPEIOR: fferentiation into all or some

20 of ostecblast, chondrcblast and adipoblast. Multipotent stem
cells can be isclated from a living orgzanism by a method known
per se. For example, mesenchymal stem cells can be collected
from mammalian bone marrow, adipose tissue, peripheral blood,
cord blcod and the like by a known conventicnal method. For

25 example, human mesenchymal stem cells can be isolated by
culture or passage of hematopoietic stem cells after bone
marrow aspiration and the like {Journal of Autoimmunity, 30
(2008) 163-171). Multipotent stem cells can also be obtained
by cultivating the above-mentioned pluripotent stem cells under

30 appropriate induction conditions.

[0022]

The stem cells contained in the suspension of the present
inventicn is preferably adhesive. This is because aggregation
of adhesive stem cells, which easily occurs in a suspension,

35 can be effectively suppressed, since the suspension of the
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15 (especially, floating in a suspension and in a single-cell ,state), and
the survival rate thereof easily decrease. However, by the addition of the
above-nmenti oned pol ysaccharides, a decrease in the adhesive survival rate

of the adhesive, stemcells can be effectively suppressed. 20 [0031]
‘The trehaPB%%eﬁgabTEE?Eﬁoqtﬁ?%%ﬁ?ﬁ?hgﬁ' dPSEhe PreSENPIFRA i on i ncl udes 3

kinds of spacifebatose, whd-tdehaliese ard1pmpahkehal a58noMbd egdhenddid of
trehalose is_not particularly limted as long as it can suppress
aggr egat i BRLANUI BTN £F HETH e IuPM A prePiige pabatahcaanml 2de Biram

cells, a’§5r§H@$9§§§é§ @3&&?&%?'%£ﬁ§ﬁg+aéﬂggg$e sten égﬂﬂeiﬁggﬁf% for the

wei ght - aver age nol ecul ar we ydr oxyet hyl starch "us
suspensi oploefiphecpr esem SOl nweErssnohyims Instepaceiltul aehyal i stidreccelsl | ong

as it can_suppress, aggregati on and/or a.decrea in,the rvival rate of
nmammal i anmg?gﬁ%(geﬁ%?gﬁel i's General Ty c\ﬁl&hﬁ‘ﬁgt ﬁger Eﬁ%%' of C518Px 104,
preferabl ytexlOdlt HOXL e MBI, B eletletRhyméix184em 20x104x 35 [0033] ,
To reinforce the suppressive effect on the aggregati on and/or a decrease in

the surviRAFTIRREERHE FHedfindldldn stem cells of nmammalian stemcells,
hydroxyekggbggprch havi ng a conparatively | ow wei ght-average nol ecul ar

wei ght ( (e.g., 5 5x104 - 9x104, preferably 6x 104 - 8x104 (e.g.,
7x104) )0 i s pr ef Bramynusledn [0634|celllsomaghbkeseherdegd efrofl tshibdiddwt i on
(nunber of hydroxyet hyl. groups per__1 glucose unit) of hydroxyethylstarch /o
usabl e fo?rtégg%ﬂ%%éﬂyjﬁﬁx%g1fh§15F€Sent invention is not particularly
limted agod®hy as it can suppress aggregati on and/or a decrease in the
survival rate of manmmalian stemcells, it is generally 0.4 - 0.8. [0035]

15Pr ef er abl e exEHpIEETGH Hpdidefe RSt &PER2EREBI €11 Bhe { HESRARPEtsiTN of
t he prese{ﬁe!@@éﬁﬂ@@d&&lﬁ%% hydrxyet-auh $t ahchs hayi og @rﬂ%@%q age

nol ecul ar wei'ght (Mw) x104 and a degree of substitutio 0. 55,
and hydr oxgket hylIst &hehpiregeny apeeightahven agtiswlamd ar weirghtie@iy) of

20108 ol MOS0 SIS W LOROL 0,30 0 05 A Ui e, suor
Kabi Japasbiedt @sngdesyanders eegi sbereddtr ares mrk)cy [036) isolated
or purified mammalian stem cells {proportion of the number of
mammalian stem cells to the total number of cells) is generally
20 not less than 30%, preferably not less than 50%, mcre
preferably not less than 70%, still more preferably not less
than 90% (for example, 100%).
[0025]
The mammalian stem cells contained in the suspension of
25 the present invention preferably contains mammalian stem cells
in & single~cell state. In the present specification, the
“single-cell state” means that the cell has not formed a mass
together with other cells (i.e., no aggregaticn state).
Mammalian stem cells in a single-cell state can be prepared by
30 a treatment of mammalian stem cells cultured in vitro with an
enzyme such as trypsin/EDTA etc. The population of mammalian
stem cells in a single-cell state, which are contained in the
mammalian stem cells, is generally not less than 70%,
preferably not less than 90%, more preferably not less than 95%,

35 still more preferably not less than 99% (for example, 100%).
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The dextran usable for the suspension of the present 25 invention is a
pol ysacchari de (C6HL005). consisting of D-glucose, which has an al-->6 bond
as a nmain chain. The kind of dextran is not particularly limted as |long as

it can su ress ati nd/ or a decr t he survival rate of
el o Be croRe i e I 8, B E TR Beuar TR e (88 of 5o

dextran l§e6@£mp@éan§§»ll&fépfeﬂslrﬂ%t ethrS: 1i1QR0 s@sml LeCaB $SHPPRESScRGMFEaa) | on
and/or a decrease in the survival rate of mamalian stemcells. Dextran 40

( M\=40000% hai duBékE rarm Tor g Merro0Go)d sramiRdnpi kBecapecprefer @bl B es.
[0037] 352!?%&%&&5‘&1&%':9{‘ Andda ﬁ%%‘i%‘&%&t %ﬁglp% gaccf@(ﬁ{b)deéelj[é" t he

suspensi on 0 e’ present inventi IS not p rt|cu arl ed as Tong as
it is suffdpgkéht to suppress aggregation and/ or a decrease in the survival
rate of mamal i n stemcells.. The g%_er t he omcent£ation of t

above- nentioned T yEARHE YL T £ RESRCGher "V RS é??ECTa%Wagﬁﬁbressing

t he aggreg@émoaeam/@fe 3 Flefd €aS6; if densUr ViNathé g eedr@pones. However,
when the pol ysacchari des concentration is too high, the survival rate of

the stem eepfithesthen adVekerd ipanmegarc E4at] 6bs8Feidrorrexaptieaingten
trehal ose, js, used,ass 141§ AN ][Ef‘d}h'a%'-&% pehysaggharide; Lpe.goncentration

of trehal 6se i n the suspension o ent invention 1s generally not
| ess thﬁncdnﬁslngtn¢on¢H1ﬁxngﬂﬁhernmsgeegsonhan 15.1 nmg/mM . To avoid an
adver se |néhz§gce on the survival rate of the stemcells, the 15

concent r at f trehal ose in the suspension is generally not nore than

362.4 ng/ M, prehperadpedtonyre ttﬂéa@)ﬂe%én% rirﬁbahtlahU§@nt£§ns§ rehal s
concentration of the suspen5|on |i“ﬁenerall 4.53 - 362.4 my/ pref erably

15.1 - 18309 BYlY¥activozio] éﬁophéhﬁbﬁﬁéuﬁeﬁPFEﬁéﬁl%%I?gacchar|des
other thap. LfeNal s, i & Lasth, RCORGALLALER M Clls QXM s, ameef T ect of

suppr essi Nng_aggr egation o |'s and/or a decrease I n the surviva
rate, amdbslu@\pﬂeesxsiesomd aitxﬁenrgs]eea,nftlh@e@@éy@act:hersdevl ate rauneebfe{tme)fst em
cells, cap be 2ppropriately. &, deenned ;360 0tdhng.t 9st r 4hal088y,,L0040]
therefore, aggregation of mammalian stem cells 1s suppressed in
the suspensicn of the present invention. In the present
specification, “aggregation” refers to a phenomenon wherein two
20 or more cells gather to form a mass.
[0028]
Particularly, adhesive stem cells flcat in a suspension
and easily aggregate when they are in a single-cell state.
However, the above-mentioned polysaccharides effectively
25 suppress aggregation, and a single-cell state can be maintained
for a long time.
[0029]
_ Although not bound by theory, when a stem cell suspension
contains the above-mentioned polysaccharides, the floating
30 state of the cells in the suspension is maintained
comparatively for a long time, precipitation of the cells is
suppressed, and the contact of the cells is suppressed.
Furthermore, generally, when adherent cells are exposed to a
floating state for a lcong time, the cells are stressed, and are

35 known to form protrusicn in an attempt to adhere to & dish and
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When hydroxyet hyl starch is used as the above-nentioned pol ysaccharide, the
concentration of hydroxyethylstarch in the suspension of the present
invention is, for exanple, not less 30 than 1 ng/m, preferably not |ess

than 10 ng/m . In addition, to avoid_an adverse influence on the survival
rate of tHeestEhe celtrReNIHY Enddm FAORGATEF CATEr oXEBIINA Tt &S fhehe

suspensi Of L Sa £yl e IR, a ; p not nore
t han 100 %%§ﬁ$.$§%%s, théﬁgbnceﬁggéﬁﬁgﬁ gpé%glﬁggg%i§e§ﬁ%$%%%%%% in the

suspensi opreogucd ornlexanping 1 11 s£x%66 omghAnitelpr efbeabbymation 190 thgd m .

[ 0041] V%eqjdeﬁgran i%ause as thgng o¥fﬁﬁegtéoqﬁ:.gg{y %gharide,

t he conce%f?%ﬁ?%ﬁ1Qﬁl(k5&3951%%$ ‘he gﬁ%pension S oﬁl%he 6Te§en i nventi on
is, fors exosfpd-encmtodes pdiRaackhmditles pref epablijepo tessfthen 40 ng/ m
nore preferably not |ess than 30 nq{n1, still nmore preferably not |less than
65 ng/ nl . SYPEEHRA tTHH2 HIFTEHER &% 14dFEPSESPAE PUEREBPBRSTHES strMiSfal rate
of the stemgg]!s, the concentration of dextran in the /o suspension is,
for exanple, not nore than 500 ng/ M, preferably not nore than 200 ng/m ,
mor e pref er abl yYAnathawr e.nt Hae D23 owgientisneHl Enenples of ehabiyovrwt nore

t han 100 /. Thus,,.the concentration_of xt.ran-i n_the suspension is,
for oxanprehthondd s e ANSER BB 81 IEXLEARe Dub o SoRE e Ohy 50 -
15 125;nphetrestd |1in mie purefiemabliat30of @AmAYA ah, stamt berlspre preferably
65 - 100 ng/m . [0042] The suspension of the present |nvention preferably
conpr i sesP LR hat i GiE Tt Atceh &l §§6TaRGCh Y Br 6RGeBRTY STt cFRt®r0D0

trehal osen,apgs 08 réfen %é‘:t(l@ii%atsiu? rekskhehal eae wWhiPohydroxyetdyd starch
or dextran Is expected to enhance e effect of suppressing a decrease in

t he survimaesent elrgfenttienvmnRartanuseshy cebdisesPag t5tean ard ) s tdre prone
combi nation | xpected to.effectivel dec in_the survival
D bpefabestald Rl RaLlvely 4RRLERS a0g0Leasg, L

rate of 2 esive st in"the’suspensi especi al ly,
adhesi e séepecidl1lyf I atdtigg Ant ke ssuppasibanandntni 8 aisdhgte=xel |
state). [004%% When trehal ose is used in conmbination with 30

hydr oxyet iyt s ar HOrEfexd@an v ahd aton Ot 6A54f YeSBRTBBF§sadtiiicde in

the suspensiofe ofade d exerihd RVRRELARNLS oREAS Fb@%&céﬁérﬁ&l&é‘, that the
ef fect of suppressing a decrease in the survival rate of the manmalian stem

cells is dedrmereeel Woriddpdisisiget seyyizee aptehgdr bhyerdiyesive citam dextran
in cells can be effectively suppressed.
zo [0031;:

The trehalose usable for the suspension of the present
invention includes 3 kinds of o,o-trehalose, o,B~-trehalose and
B,B-trehalose. While the kind of trehalose is not particularly
limited as long as it can suppress aggregation and/or a

25 decrease in the survival rate of mammalian stem cells, o, o~
trehalose is preferably used.
[0C32]

While the weight-average molecular weight (Mw) of

hydroxyethylstarch usable for the suspension of the present

30 invention is not particularly limited as lcng as it can
suppress aggregation and/or a decrease in the survival rate of
mammalian stem cells, it is generally within the range of 5x10°
- 67x10*% preferably 7x10% - 60x10%, more preferably 7x10* -
20%x10°%,

35 [0033]
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35 conbi nation than by a single use of each of trehal ose,

hydr oxyet hyl starch and dextran. [0044] In the suspension of the
present invention, mammalian stemcells are suspended in an agueous
physi ol ogi cal solution 5 containing at | east one pol ysaccharide sel ected
from the group tONSEH HFofthe SHEIEES S INFdRE%FEEhT staf cRIGRREYEXA an. The

aqueous physyologi ol St PRHS RAELHLEADLYBN-R0MEAHS1 L SRLOPLE SOI UL i on
such as sal 1 ne, phosphate buffered saline, tris buffered saline, HEPES

buf f er ed s&lhamna Ragertan swlits, omydt@xyetagdesascyl bevsegsal ution, |iquid
medi um for_nmanmmal . cul ture. and.aqueous sol ution,of I i ¢.agept (glucose,
D- sor bi t or ™ nP%%%Y%#¥l%%ﬂnW§§ F%sgiéi%ﬂ?h %?F 8l§ cW%?égg ﬁ%%plﬂié§'ﬂn t he
presents spetifi-catxion, prepessbly ®Er0fs -t Bat of hee asnpti-cgdyessere is within
the range of 250 - 380 nOsni1l. 15 [0045] The aqueous physi ol ogi cal

sol uti on BEFL#EARHerit&sht ain a stabilizer (e.g., human serum al bum n,

pol yethyl eng3 9| ycol and the like), a buffering agent (e.g., phosphate
buffer, sodium acetate buffer), a chelating agent (e.g., EDTA, EGIA, citric
20 acid, salicyh®), whilsoltlls Idegingg adestbsiipnesenyanineer apf ant i oxi dant
and the like. [0046 The syspensi .t he pr i nveniion can be

P oduced By Rent g TRRR A s Eaeear Shi b P i ERe YE e Sk 25
sol uti gn cosib e nfarg tdie |Restemrienpalfy saec baksdatséheshetloh r b adwe group
consi sting of  trehal ose, hydroxyethylstarch and dextran (preferaply,

aqueous i BT ORFEl ¥t T EShEs PG &6 FéaSEPoRBPBERHS ateParIdel ¥ol ect ed

fromthe greup- coNsdStd NG o tWiehahesavahy daexysthybshal chn apdefdexdran) .
The concentration 30 of each polysaccharide in the aqueous physi ol ogi cal

sol ution is ihesenemaldsy thdt of0.&ach pol ysaccharide in the above-nenti oned
suspensiogogg }he present invention. The present invention also provides
such net hod o? produci ng a mammal i an stem cell suspension. 35 [0047]
Suspengi ng mamiat e 2 8ilemeceins «isn cdn hyqueayethhystoroyi ecadbbo| £t dihe

conta 19, e, sbeve, | oned ool vasechar Ldge encotpasacs il 1a e
above- 5 R Aoned;PUMSasIRJdeD1R-1ade REibhe abRyeorenkienesd a
pol ysaccharides to the manmal i'an stem cell suspension.
degree of substitution of 0.50 - 0.55, and hydroxyethylstarch
having a weight-average molecular weight (Mw) of 20x10* and a
20 degree of substitution of 0.50 - 0.55 and the like. Such
hydroxyethylstarch is commercially available from, for example,
Fresenius Kabi Japan K.K. as Hespander (registered trade mark).
[0036]
The dextran usable for the suspensicn of the present
25 invention is a polysaccharide (CgH100s5)n consisting of D-glucose,
which has an ol—6¢ bond as a main chain. The kind of dextran
is not particularly limited as long as it can suppress
aggregation and/or a decrease in the survival rate of mammalian
stem cells. The weight-average molecular weight (Mw) of
30 dextran is not particularly limited as long as it can suppress
aggregation and/or a decrease in the survival rate of mammalian
stem cells. Dextran 40 (Mw=40000) and dextran 70 (Mw=70000)
and the like are preferable examples.
F0037]

35 The concentration of the above-menticned polysaccharides
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[ 0048] Suspendi ng mammal i an stemcells in an aqueous physi ol ogi cal
sol ution containing the above-nentioned 10 pol ysacchari des can be perforned
by a nethod well known in the art such as pipetting, tapping and the |iKke.

[ 0049] The tenperature of the suspension of the, present invention is

wi thin t herEigeSoiPgencalaly the pypeeny, éflgﬁalailgn/ 5S Rt B L1 o0y

The densi iy, 0f o4 hes MypRldAan stemseelh &bt bg §agﬁ§@§é Oélg?}e#éw@icﬁ{ esent
invention is not particularly limted as |ong as e effect of suppressing
aggr egat | @ndApd/ drdecnkesiedse the shevigadureteab rmemnal lamngedil 56 sltsem

cells by l.ea o] ysacchar.i. I e n ; p consisting of
trehalosefﬁ%y%% £§§B%§ é%%?%9&§%§l%@x??aﬁﬁ%a%b%%QS%%|eﬁ%%%yand is generally
Wit hi n & heol pemeciofr i -is0thectlibhbn thE085tkcR5bh supsedesaby eche

enbodi ment, since, aggregati on of manmmal i an stenlcelli i S sgggressed by at

| east onePPIFFEAEHAAYWE FelPe FEEF PPEMPHENGr BUPY EBASI S2FAgPTTOtFThal ose,

hydr oxyet iyl st@f chyand dextdAR dakhieisuspepstent pht LHe DE esentnigivention,
stemcell transplantation using the suspension can 50 reduce the Tisk of

st em cel | thgygregates. plaiggiofy taecansal geolsf BaKi hg 2@borseln i ndsiassy
vessel s sy&@ggﬁ pul mronary vein and the like. In a preferable enbodi nent,
nor eover, “Since a decrease in the survival rate of the manmalian stemcells
i n theisuspensiOir i sxasipler, esset hyecatlbeast songepoky stlee havode- 35 sel ect ed

fromthe group consisting of trehal ose, hydroxyethylstarch and dextran in
the. SuSpERESROIPTRS (RO ESERE iRy e PO ROPGEBRT EBI P F BreET AL 3T o C&iF be
per f or meds & & Pedd &fr GoRdidricerntandvbieibheatmgahephf egtnsaM &5 xRACt ed
to be enhanced when using the suspension of the gresent i nvention. 5 Thus,

the preseht53 mfithorpraiceaplovingds laspannani ah- steaiebl | Tusyeisi on
o SRy LA e SOtE R Qe SRR D DLl G eSS

15 concentration of trehalose in the suspension is generalily not
more than 362.4 mg/ml, preferably not more than 181.2 mg/ml.
Thus, the trehalose concentration cof the suspension is
generally 4.53 - 362.4 mg/ml, preferably 15.1 - i81.2 mg/ml.
[0039]

20 Even when the above-mentioned polysaccharides other than
trehalose are used, a concentraticn, which exhibits an effect
of suppressing aggregation of stem cells and/or a decrease in
the survival rate, and suppresses an adverse influence on the
survival rate of the stem cells, can be appropriately

25 determined according tc trehalose.

(00401

When hydroxyethylstarch is used as the above-mentioned
polysaccharide, the concentration of hydroxyethylstarch in the
suspension of the present invention is, for example, not less

30 than 1 mg/ml, preferably not less than 10 mg/ml. In addition,
tc avoid an adverse influence con the survival rate of the stem
cells, the concentration of hydroxyethylstarch in the
suspension is, for example, not more than 500 mg/ml, preferably
not more than 100 mg/ml. Thus, the concentration of

35 hydroxyethylstarch in the suspension is, for example, 1 - 500
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10 present invention can be produced by encl osing the above-nentioned
suspensi on of the present invention in an appropriate sterilized container.
Exanpl es of the container include bottle, vial, syringe, plastic bag such
as infusion bag and the |ike, test tube_and the |ike. These containers can
be for med™¥{Bn IREIERTAUY dt 61 it8Ps™94Rh-as gl ass or plastic. A cannul a
and/or anphfpeftion needl e can be connected to these containers to enable
drip infusion of the mammalian stem cell suspension in the container to the
patients. [0053fhe20 daxtiSupprsesiseenast thggrbgaerBaRbionfmal i an stemcel | s

(1. Ma‘mm‘l 5?”5&&&%1%% l, g %]%%tcie%@ria@tﬂbgi Ler ﬁe tran j-.rllﬂetlpé er Nt on
provi des B TARMMAT I an St’em cell aggregation in FBrior containing at |east
one polysacchia i shes seltectradririon tilse gooupxenpdest oy béss righal dseyg /28,

hydr oxyet hyl starch and dextran. These polysaccharides ticularly suppress
aggr egat | BREHFE Makirdl 9 an st hiéd) H‘@ EHHQELHSU?BE?ISPB?IF?{Q@:.[%I I?‘%Da ‘?%Sg

mammel i an gL€MGehd A1, [2054] mbhe %@Eka&hbmp abt €88 t B A SEE hng@an] .

"trehal ose”, 20 "hydroxyethylstarch", "dextran", "mamml", "stemcell"

"adhesi veIn addbtbened tor auedid @adadvesispglaidvencst @k ethe "$EEtTagtate

"aggregatjon’, "isotonig'y "BQu LolLpgiea i pn"enand the like
I'S; unlesggo¥%%r%?%% é%é%ﬁ?i%ﬁ%,%gééggg%??gég F% ?ﬁgegﬁévg@h%%%ioned . 35
[ 0055] 10 suspensidheigyanitad isxangtlem celkl sotre beathh&0@ppditht i wrefaraelty of

t he aggregation inhibitor. of e present invention are prefera adhesi ve
sten1ce|I§9tTﬂ?§ei%h%%égﬂéémH%QES%V es?&ﬁﬁ%ﬁﬁgiyiﬂog @ﬁg%e%%?Q$ﬁ%§.e., in a
floating ghate) oB1E epsid YorrROGAgaher hbecadhesi veoshe/mrel Isuare

preferably nmesenchymal stemcells or pluripotent stemcells, [0056] The
mamal i antBe eaPretEraErhe S deatared 1y 5RFt RESBEE§LOR bassate BAARN%d in

vitro. /0;[0084} ng/m1, HIEJBANE) han sbem celhs tQobe bherapphigaid an
target of "the aggr%gé%ﬁé% |ﬁ%?%¥$tr of the present 1 nvention are preferably
i sol at ed opSpugihl edst{0058]re preferably 30 - 100 mg/ml, further more
preferably 65 - 100 mg/ml.
[0042]
The suspension of the present invention preferably
comprises a combination of trehalose and hydroxyethylstarch, or
20 trehalose and dextran. A combination of trehalose with
hydroxyethylstarch or dextran is expected to enhance the effect
of suppressing a decrease in the survival rate of the mammalian
stem cells. Particularly, the combination is expected to
effectively suppress a decrease in the survival rate of
25 adhesive stem cells fleoating in the suspension (especially,
adhesive stem cells floating in the suspension, and in a
single-cell state).
[0043]
When trehalcse is used in combination with
30 hydroxyethylstarch or dextran, the concentration of each
polysaccharide in the suspension of the present invention is
preferably set such that the effect of suppressing a decrease
in the survival rate of the mammalian stem cells is enhanced
more by using trehalecse and hydroxyethylstarch or dextran in

35 combination than by a single use of each of trehalose,
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15The mammal i an stemcells to be the application target of the aggregation
i nhi bitor of the present invention preferably contain mammalian stemcells
in a single-cell state. The proportion of the mammalian stemcells in a

single-cel] ,state i,ch are contained in the mammalian stemcells, is
gener al | yhfégrcr’\}é}’efr}é%\,\gsﬁaﬁracﬁl fﬁ“gfd:)e?{écfrgpabl y not |ess than 90% nore

preferabl yono4:l ess than 95% still nore preferably not |ess than 99% (for

exanpl e, 100% ._[0059] ) The manmalian stemcells to be the
appl i cation tarfett VRS 1899 PEg& PoRTPRRT B 1BYSRF L e he FAEEEET nvent i on

are prefegablycd] oating dasisPenskhanaghebls shem §8bdScal 9Qltion
Particularly, adhesive stemcells float i'n a suspension and easily

aggr egat ecoheriniey ar eldasta Sienglodyseckchsrade. sgbe¢oowkviaron ttHee agraygat i on

aggr egat cooneni ¥ i hsrac wgat
and . si nGPA LT I & T R e SEAPREG Lot b F Bhgr v et o | Tk

aggr egat i aguésihs bt g1 @fodihe Iprsesent onnyenpirefe 8obtongt | s@sedys 2 or 3 ki nds
of polysaccharides sel ected fromthe_ group consistin # t(_’geh | ose,
hydr oxyet h§PseRt € S Ak tFIH. AFheRLLRE a§fPEGaR T onPThHF 1S ot* o %he

present ipyeathoRs QI alNs & OEPrki Bd$ rat-ROLY$86E hag dasr sel eotgd Jd,om
these groups, the conbination thereof is that of trehal ose and

hydr oxyet byl steeeks Drudasshadseiand désuidnmediunydebnxyarad stwltcireand
dextran, or,tr Q%‘é@éeso N '%dro%XBi%%*%}éhiE%an%”ﬂ%ES%&éc;?‘,”-DIQOI%%J omhe p.
aggregation inhibitor o e preseént i nvention nmay be /0 at T'edast dne
pol ysacchashdet sk) ecietbfa,omddiemgeblprédasesti hg of thehblloese, In the
hydr oxyet hyl starch and_dextran, ar maﬁ,f yrther cont ai@éa %i ol ogically
accept abl RERSFHT eFPe BRSO of e THRY ST oPBEREaF Iy atrept e Tarri er

i ncl ude agHeous-rLhySipl1agirf alheslaubkonr( e50. - 3g0eAtism) 8ot oni ¢ sol utions
such /5 as saline, phosphate buffered saline, tris buffered saline, HEPES

buf fered §&P4hk, Ringer's solution, 5% aqueous glucose solution, liquid

T L o
st abili zestﬁ}eilgizemumn;.zo kﬁﬁralmmmlrhmmambumd)hyephyj@tﬂeymryeojlm tahred
chel At | ngtageht T b gt \PHSER inEBTAERE: (Fr 8- acPRCSERR TP B £ el pront
bi nder, sgbubiid 2brHYENLS cH@SEhYak¥R: 2Bt HOoXi dorh, anthA heddke The
aggregation inhibitor of the
20 acid, salicyiate), a solubilizing agent, a preservative, an
antioxidant and the like.
[0046]
The suspension of the present invention can be produced
by suspending mammalian stem cells in an aqueous physiclogical
25 solution containing at least one polysaccharide selected from
the group consisting of trehalose, hydroxyethylstarch and
dextran (preferably, agueous isotonic solution containing at
least one polysaccharide selected from the group consisting of
trehalose, hydroxyethylstarch and dextran). The concentration
30 of each polysaccharide in the agueous physiclogical solution is
the same as that of each polysaccharide in the above-menticned
suspension of the present invention. The present invention
also provides such method of producing a mammalian stem cell
suspension.

35 [0047]
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25 present invention is preferably an agueous physi ol ogi cal sol ution

contai ning at | east one pol ysaccharide selected fromthe group consisting
of trehal ose, hydroxyethylstarch and dextran (solution of the
above-nenti oned pol ysaccharides in an aqueous physiol ogi cal solution), nore
preferably an atjeRRRdIgE meGEAIETs 6T BRLBNtAI FF IO east one

pol ysacc ' I h iRi6ansHat LpgveIindfehalose,

hydr oxyet y#’%%%?% %%%ﬁﬁgﬁ. %[08%%%?198 shet &b The aggregation inhibitor
of the preskntacohvarntdon ararripesdssusbtiabyinddi ngame: bi dmiedn &elst em cel |
suspension. Alternativel.y,. when_t he.aggr ti I nhi bi 1e present

i nvent i on® PN BYUSSTE ﬁgofngallmgg ago ﬁ%ﬁoﬁgg%%\t%%%%é a%?‘%aé;st one

pol ysace hasheeosed ass Bk fdamtite sgbgupddansi shengbofe tmetal asel

hydr oxyet hyl starch and dextran, the nmammalian st 5 cells may be suspended
in the agpeyadtehpd¥ifDitorehss mtaﬁ‘@aﬁllé%ﬁfieinn%ﬁﬂ DR PSE Uhgr egat i on

i nhi bitor [964§ e present invention is added, or mammlian stemcells are
suspended I n the aggregation inhibitor of the present invention, such that
t he concentr at i dmswinding peihysddeharsitdas cewhbchnian sadie@ient 10 to

suppress the aggregati on -.of .mammal i.an I S i . [0064] When
t r ehal osep?gsﬁgg%g %allt e AoV r?éjﬁlﬁa&rﬂ%gsg%ﬁ%s%@%ﬂ%rrﬁ%gﬂﬁe?t rehal ose
concenty apbDpsstdid ci dam He pepioessdt be aggetadiwal bf kmewmaln amest em
cells in the suspension is generally not |ess t 4.53 mg/ M, preferably
not |ess @RANSYSL 12HgHREL TG hitGREE"ChE T ERE ggeconcentrati onis, the

hi gher th?og,ﬁ@?ct of suppressing the aggregati on becones. However, when the
trehal ose concentration 20 is too high, the survival rate of the stemcells
may be adver sel The rif¢nprsddireT o favdied sarP&aeepB e f nFPYePERSYH- t he survi val

rate of the stemcells, therefore, the concentration of. tgehal I he
suspensi o T &0 bbrRer & 1% b ?ft?ree PRET 8 292“%?%#3,’ (gréf%? §§| %rr%%t%rrar%rl t han
181. 2 pp/pl - Jbus, the 25 trehal ose concentration of the suspension is
generally 4.53 - 362.4 ng/m, preferably 15.1 - 181.2 ng/m . [0065]

Even when![PHelhbove- nentioned pol ysaccharides other than trehal ose are

used, a concentfadi @ suff G efe tRMSUAREASStERECS01 200% egad | Qs insion
manmal i an stemcells in tthe suspension can be aEproprl ately determ ned

accor di ngefothe ehegoset {r0066]ion is notweemthgddexyEt hiMsted s i knsed as
the above;peniioned polysacehari e, Jhe nydraxyalipyl st agch concent rafd on
suffici ent™35 {Eo suppressppﬁ“ue aggfeé;tg{}l Gh "of ‘manmalTan stemcells in the
20 survival rate of mammalian stem cells by at least one
polysaccharide selected from the group consisting of trehalocse,
hydroxyethylstarch and dextran can be achieved, and is
generally within the range of 10° - 10*° cells/ml.
[0051]
25 In a preferable embodiment, since aggregation of
mammalian stem cells is suppressed by at least one
polysaccharide selected from the group consisting of trehalose,
hydroxyethylstarch and dextran in the suspension of the present
invention, stem cell transplantation using the suspension can
3p raduce the risk of stem cell aggregates plugging a cannula cor
forming emboli in thin blood vessels such as pulmonary vein and
the like. In a preferable embodiment, moreover, since a
decrease in the survival rate of the mammalian stem cells in

the suspension is suppressed by at least one polysaccharide

35 selected from the group consisting of trehaiose,
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suspension is, for exanple, not less than 1 ng/m, preferably not |ess than
10 g/ M. In addition, to avoid an adverse influence on the survival rate
of the stemcells, the concentration of hydroxyethylstarch in the
suspension is, for 5 exanple, not nore than 500 ng/m, preferably not nore

than 100 mydyexyatiuststarehc Ghce fEFEERON 18f Th dPeyB P8 1o g P aarent
Suspensi 0%\‘&%’1%%&{ exapl €111 +2300 188481 5 0BT 8587180 e Ak rmelP 0 4G M .

[0067] /o Xtran is used as the above-nenti oned pol ysaccharide, the
dextran coesacesnt ratndit isuf,f iacidernhet c reappeatssef hecagepiedet ivtrasttatameal i an

stemcells in the suspension is,.for examle., nept,|es . .

pr ef er abl §& notR s ¢ 167y mbe ﬁﬁﬁgeggéP%r% I@h%o§r%%§§}3%é§¥#§}oﬁg/n1,
15 stild TmEe, pref efatlentnaindeess cbhans65prglpties | o madthilom dtemveild an
adverse influence on the survival rate of the stemcells, the concentration
of dext r apUFPERFEOR RFERSAdH d's Conge et RApl B ABPVHTRE 1 HRAFES00 ny/

pref er abl M ; erneipreferably not nore than 125
ng/ m st??%&%gggﬁgéhgﬁgFiggb ynhoﬁnnorelthan 100 ng/ M. Thus, the
concentrafbo®2pbf dextran in the suspension is, for exanple, 1 - 500 ng/m,

preferably 10 -_200 ng/m, nore preferably 30.- 1 , Stidl re
preferably 30 -Tﬁfxﬂéﬁbéﬂ%aﬁwﬁﬁFﬁgFe rSuﬁﬁgpa%g%l€§%§¥££§ﬁﬁ§ﬁ%¢&?ﬁPZS
[0068] ;5 preseMraouaitiohen? o p3ddurds bl patysatcharieesoset-ected from

the group consisting of trehal ose, hydroxyethylstarch and dextran are used,
t he aggr €GB HPRERHMTHIRBISIEN (YHe Hhte SEFET v &RYFBRLIPY %ﬂd%%,aQﬁ39ﬁﬁﬁ%%% an

stem cel | Sc8Le) PHORG ife 30 Eherpoesegat tRB Eohibiior oichhe pRsew,
invention, such that the aggregation of the mammalian stemcells in a
suspensi oniad, consbugentd i sSuppess ed.ch] 6669nLTAzCRAGYR S g2RT oG NhiXsit or of
the present jnvention contains.at _lLe I C I ted from
t he groupgeﬁéngﬁg?iﬂﬁégg“?g@ﬁ%'osgseﬁ?d§§§§%?ﬁ§$§ﬁ%§g%xgﬁgh%§§f?gﬁ%in an
amount ; suff i chentmd©= S eSsagE edalsisonroplaaniral i @n ctremlcelansi/witen used
as nentioned above, The content of the polysaccharides in the_gggéggation

i nhi bi t or 2Bf 1RheChrEsfed g R0 IFTEeGEREr 4P VRGP E NFRDERELT of 0.001

- 100(wW w2601 0040) 5 infusiien £ he.A9gre@at kanst BRI BE1 Or s @Epdhe: g1 esent
invention 1s an agueous physi ol ogical solution containing at |east one

pol ysacchahedeosedbntedd ridm tded igmdip consi sting of trehal ose, /o
hydroxyethébég rch and dextran, the concentration of the polysaccharides in
t he aqueo& ution is not particularly limted as long as it is

suf fi chent Tt OsSpPPE esSoragdl egajiantofort ke manmmlian stem cells. The hi gher

t he concentration of the abov%hventione%i%%I%%%ggQ@ggges is, the higher the
ef fect of (1. Mammaiian stem cell aggrega
The present invention provides a mammalian stem cell
aggregation inhibitor containing at least one polysaccharide
selected from the group consisting of trehalose,

25 hydroxyethylstarch and dextran. These polysaccharides
particularly suppress aggregation of mammalian stem cells in a
suspension (i.e., floating mammalian stem cells).

{0054]
The definition of each term such as “trehalose”,

30 “hydroxyethylstarch”, “dextran”, “mammal”, “stem cell”,
“adhesive”, “isoclated or purified”, “single-cell state”,
“floating”, “aggregaticn”, “isotonic”, “aguecus physiological
solution”, and the like is, unless otherwise specified, as

described in the above-mentioned I.

35 [0055]
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15 suppressing the aggregati on becones. However, when the pol ysacchari des
concentration is too high, the survival rate of the stemcells may be
adversely influenced. [0071] For exanple, when trehal ose is used as the
above- 20 nentioned polysaccharideé%éhe concentrati0ﬂ$of trehal ose in the

aqueous sol uti oh*$ SNHEHEIEN PUFst PddS FRaR®4TE8 AP H 2T et erHHSF 70t | ess

than 15. 1y i/ M grdoa@va d i adver o8 ichkl yepeenenihbiensibyiyvad rate of the
stemcells, thé concentration of trehalose in the aqueous solution is

gener al | ypesfaprbhyradhamiveaeten mglds,. pFeferbblBeswisemrdasian s8em2

mg/ m . Th he trehal ose .concentrati.qn_o . agu I Iy

gener al | yggl%% %HS%ZQ%%% 5 O?l p ef erabl yalgl%gﬁléglggﬁﬁlﬁﬁ‘&é{ %;ZJ]SLYEven
when t he abgvesaent | ahed spblkydaechaendeslds here tivaaf Stehlne el sesehgme Lused,
a trehal ose concentration sufficient to s pRr ess aggregati on of mammalian
sten1ce|I%t%%nc%%l%ﬁﬁ?dﬁ?%%&ﬁﬂﬁfq§eﬁgﬁﬁiﬁ@g gccording to trehal ose. [0073]
When hydr oxyethyl starch is used as the above-nentioned 55 pol ysacchari de,
t he concentration of hydroxyethylstarch in the aqueous solution is, for
exanpl e, not | eBke thammal imyl mtepasidsabRy het SPB8EateAnt 190 nighdrodn

addition,o%o%ggggégeghﬁgﬁg%§%Jjq%kﬂgpce on the survival rate of the stem

cells, thé concenfration of hydroxyethylstarch in the aqueous solution is,
5 for exampb®&71not nore than 500 ng/m, preferably not nore than 100 ng/m .

Thus, the concentration of hydroxyethylstarch_in the aguepus solution is,
forexanpl o1 Th ooty han SHiarb Gty 36" D156 EngPRF Lot Gos) T cHer

dextran i gndsedyasqd heoraboue ey orednRobysaeshalhdentife goacentration of
dextran in the aqueous solution of the present invention is, for exanple,

not | ess phafetakdy msokrieddrablopnidticdess than 10 mg/ M, nore preferably
not | ess E?@§8€O ng/m, still nore preferably not 15 less than 65 ng/m . In
addition, "To avoid an adverse influence on the survival rate of the stem
cel |l s, 14 he concEm rredninel icfn deber arelilis ttle bagtbeuspsdlastoonisardayr of

exanpl e, not nore than 500 ng/.d, preferably not nore than 200_ng/ nor e
preferabl§hﬁo?g%%ﬁ%9§%ﬁﬂ1%BﬁgﬁéEQH Pfgfﬁﬁlpﬁé?gnéré?g?%t%ﬁnh%¥e$é%%§1$uan 20
100 mg/ M eodbiisn hdfnLONGENHTAE icen 16f idext kangle-thelaguepss goleution is,

for exanple, 1 - 500 ng/m, preferably 10 - 200 nmg/m , nore preferably 30 -
125 g/ m prepertigmrel pikg arasializm STeO0 CRgAM 10f 8r EheELADFel brfaiabl y 65

- 100 mo/ 5 of 0078] - ZaMoregyer, MhenZ.an:3nkkpdy b1 pel ysacghbatides,

sel ected
20 not less than 70%, preferably not less than 20%, more

preferably not less than 95%, still more preferably not less
than 99%% {for example, 100%).
[0058]

The mammalian stem cells to be the application target of

25 the aggregation inhibitor of the present invention are
preferably floating in a suspension of the stem cells.

{0060]
Particularly, adhesive stem cells float in a suspension
and easily aggregate when they are in a single-cell state.

30 However, the aggregation inhibiteor of the present invention can
effectively suppress aggregation, and a single-cell state can
be maintained for a long time.

[00€1]
The aggregation inhibitcr of the present invention

35 comprises 1, 2 or 3 kinds of polysaccharides selected from the

20



fromthe group consisting of trehal ose, hydroxyethyl starch and dextran are
used, the aqueous solution contains each pol ysaccharide, such that the
aggregation of the manmmalian stemcells is consequently suppressed. 30

[ 0076] B susgending manmal.i an stem cell s

in an ueous
physi ol ogEEQPPs%PH?? HL Dt WS are IdIBPfé’eEBV%EEEﬁqr?‘?J‘g &rgARd from

the groupygeRstati AgoLLqd ¢ £hal Osanivd @yehbybskakrah aRdedexds an, which
has been prepared to such 35 concentration, the aggregation of manmalian
stem cel | sovaaine 2cenvenkiams ywispepeeseharigge7electfit hvem ofhese
Suppr essi ng.gggr egati ool SRl A S MCeLLS) o ENE,Bhesent Loyention
provi des a et hod o Suppressi ng aggregation of “mammal T an stem cel |l s,
conpri si ngyduspeathnys arats) ian tbmlesld snidndantagqueous physi ol ogi cal
sol ution cont ai ni t |legst ope, pal ysaccharid el ected fromthe group
consistinBYGFOFY%E§Y§§Ear ot @?VaFEhtiﬁgaggﬁ?rﬁﬂ (preferably,

aqueous i§9593k2e§@§ygiggbﬁxggdﬂdggﬁigg_I east one /0 pol ysacchari de
selected fromthe group consisting of trehal ose, hydroxyethyl starch and

dextran). [¥Re8¢ pol ysaccharides particul arly suppress aggregation of

mammal i an stem |l s i I I . +floati gﬂgg' t I s).
[0078]|158uspen§$%gg%%ﬁ%éﬁﬁgﬁpgggﬁggé%ké%Fntéﬁ gghggagap ys%%#%éf%%%q£i :
sol uti e aonlaastngnatpd basdcadne ipE ywedechad deosekbet gdohp oo dresgrraup

consi sting_of trehal ose, hydroxyethylstarch and dextran enconpasses addi n
S ast | BRoCEEnS Laren e e SBt B T A o CBFE A e oS BeY npopper 244! 19
t rehal osecoR0a by ds oxyes 1yl sd e oh anddexthar tarai BRMMEL:LHih LM ealle

suspension to give a mamallan stem cell suspension in the aqueous
physi ol ogPB#P1i8bb et fahl ¥ crRermialy a ke ydleys dechafrdaguepnd79] The

definitio : . Hehy "t rehal el o . X rghe
"dextran"ghg%ﬁﬁﬁggL%gig%%n1céﬁf"&gﬁgdhgg %gpf ifgg¥g§gd¥§%g%£§%$}éﬁFé

"si ngl es cekl salabe, , pHidspadtiangiuffaggr egdtinen” trissbtdfecéd Sabuedus
physi ol ogj.cal._sol uti on", d the like,s, uynless otherw se specified, as
exor i bodiEASE A AEBYRS M e dmooH6 5 GOHOT Lo 57 HHUSRERTal RErr St em
cells to bhg1usednf oridihes midgn ofors URRHRISR] cagghesat kgleOks t 561 pr asent
invention are preferably adhesive stemcells. This is because adhesive stem

cell's in afsiispeasienagente. (I5urafs | SasosyisedreP-Haraikadi | JagkRFegat e.

sodium chloride etc.) and the like), stabilizer (e.g., human

20 serum albumin, polyethylene glyccl and the like}, buffering
agent (e.g., phosphate buffer, sodium acetate buffer),
chelating agent (e.g., EDTA, EGTA, citric acid, salicylate),
excipient, binder, solubilizing agents, preservative,
antioxidant and the like. The aggregation inhibitor of the

25 present invention is preferably an aqueocus physiological
sclution containing at least one polysaccharide selected from
the group consisting of trehalose, hydroxyethylstarch and
dextran (solution of the above-mentioned polysaccharides in an
agueous physioclogical solution), more preferably an aqueous

3¢ 1sotonic solution containing at least one polysaccharide
selected from the group consisting of trehalose,
hydroxyethylstarch and dextran.
[0063]

The aggregation inhibitor of the present invention can be

35 used by adding to a mammalian stem cell suspension.
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35 The adhesive stemcells are preferably nmesenchymal stemcells or
pluripotent stemcells. [0081] The mammal i an stemcells may be
separated fromthe body or passage cultured in vitro. 5 [0082] The

manmal i an emcells to he used for the, aqggregation suppressive nethod of
The o cocnTtEREE TS o sl S, 2o BG s REHT SHRIbOFL P IPRTERS (e

The mamreihednsiem celds dqudwmsused sfien obheametbodt 0fn stppr £85Iy at
aggregation of the present .invention preferably contain manmalian stem

cel I s i n 42&FhgPee ety acahar e SEr6F6FH SROBF LRReIFanef PR St &l I's in

a single-gell.stal & n Wi Gh ang 16entaingdd Rekiea ARNPRL | Alysi PIACalds, 1S
generally 15 not less than 70% preferably not |ess than 90% nore

pr ef er abl 9ehbs hagsoe EUEES%edstin theprgopeebéiabl ynhbritessof Hare 99% (f or

exanpl e, 100%..[0084]. Particul arl adhesij ve .st.em cel | s f|l oat i

suspensi on® 20 %J%dl %%%I%ﬁlyona'ggrﬁgaa? gg\%ﬁgﬁp%%}éyl%r%bﬁr@nora Osf ng ee%(%:eelsl%ngt ate.
However, atvéeasin one flasacchazntalseheeten Eedbst Hiee g @sipercdibiist | ng of
trehal ose, hydroxyethyl starch and dextran can effectively suppress

aggr egat | BRE ARA XTI eTEEN1LOTaCe EAR BECRANRt ARFRRCT R L¥Ihd e, 25

[0085]  the cdfeeRuBOUH RIS 2QGRaL-eakwL bR, t §hben usedsifridie r esent
invention contains 1, 2 or 3 kinds of polysaccharides selected fromthe

group onkessipRreds tHehaasegadnidnogfemapigiapehsaem eekizanis Wien the
agqueous phgﬂgl%&i cal 50 solution contains 2 or 3 Kkinds of polysaccharides
sel ect ed from these groups, the conbination thereof is that of trehal ose
and hydr oxyetsyl starch, or trehal ose and dextran, or hydroxyethyl starch and
dextran, or trefial 0se MMTLNE M 250N,and, 382t ran: ; 33.4 0086
polysaccharide, the trehalose concentration sufficient to
15 suppress the aggregation of mammalian stem cells in the
suspension is generally not less than 4.53 mg/ml, preferably
not less than 15.1 mg/ml. The higher the trehalose
concentration is, the higher the effect of suppressing the
aggregation becomes. However, when the trehalose concentration
20 1s too high, the survival rate of the stem cells may be
adversely influenced. To aveid an adverse influence on the
survival rate of the stem cells, therefore, the ccncentration
of trehalese in the suspension is generally not more than 362.4
mg/ml, preferably not more than 181.2 mg/ml. Thus, the
25 trehalcse concentraticn of the suspension is generally 4.53 -
362.4 mg/ml, preferably 15.1 - 181.2 mg/mi.
[0065]
Even when the above-mentioned polysaccharides other than
trehalose are used, a concentration sufficient to suppress the
30 aggregaticon of mammalian stem cells in the suspension can be
appropriately determined acccrding to trehalcse.
[C066]
When hydroxyethylstarch is used as the above-mentioned

poiysaccharide, the hydroxyethylstarch concentration sufficient

35 to suppress the aggregation of mammaiian stem cells in the
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The aqueous physi ol ogical solution to be used in the present invention
contai ns the above-nentioned pol ysaccharides at a concentration sufficient
to suppress aggregation of mammualian stemcells. [0087] When

trehal ose is used as, the above-nenti oned polysaccharidz_[,8 t he concentration

of trehal 848PPRSEPR Ruelils PG G 0giotar-CS6i HRPBnLi BIMBL, pRFEFRAUY v

limted asolongsasthdnis %\g/fmC.i et LaqSHPPRESEo age fYad awfrmmmal i an
stem/o cells. It is generally not less than 4.53 ng/m, preferably not

| ess thaninbluenge ndn thee avnwivtivad adier o Chel gepBecohlshetBarvi val rate of
th t | | he. t i f -t ip_t i i cal
c stem SSncén#aP ﬁ?xg’”c?ﬁ’hyfc?éc!x%tgwlfrgg}%h%ﬁ n}:ﬂe QSsS@H?ﬁ&'ﬁ Y sfonJ[ 0gi ca

solution s preferaply mnot ‘nore nmor e preterabl’y ‘not nore
than 18&l.2xamphd, Abt Huiss tiren t50Ehalgsd ,copmeéntrbliyonodfmbhe e dls)

physi ol ogi cal _solution is preferably 4.53 - 362.4 ng/nd, nore preferably
15,1 - 1819 50y/ MRS 06B8] CEPERTRRER L PReO SHBVREHEV TONERF DT Sat Ehsr | des
ot her thap,20-45ehal pse afe dskbia aoncenbr aki/an, syt Esi-gP1yt 0o SUPRIESS
aggregation of mammalian stemcells can be appropriately determ ned

accor di ngngdmir ehal ose. [0089] Wien hydroxyet hyl starch is used as the
above-nen&bggg? 25 pol ysacchari de, the concentration of hydroxyethyl starch
in the aquéous” physi ol ogical solution is not particularly limted as | ong
as it is sufficiest dextstgppriess:sagyregathicoabofrermamaioanadstemcells. It is,

for exanple, not |less than 1 ng/ M, preferably not less than 10 ng/m . In
addi t1 on PPbLYSGERR RIS L CISE Ha CORTERTSRTLRE SUFLLGAFT at® of the stem

cell's, the,sopesnt £ | Ly gt ivhellakahstBnt Be1 2guequsnhPhysi ol ogi cal
solution is, for exanple, not nore than 500 ng/n1, preferably not nore than
100 ng/ m suFheRsienel LoncanteRNrde oMty desRy LAY $tBEERLI nPEREe B lebus

physi ol ogj cal %3%8%}1%9 ié,r@%}nﬂ Ormo%a@eeferébéyiiggtnyég%,tﬂgﬁ‘f%_ %ndll,o -

100 mg/ M 7 7| en‘dextran is used“as the ove-nenti o

pol ysacchatite, mbhe monterdlylat irart dfestexthiean 6bnmyhel aqueousddutyisingl agi cal

solution is not particularly limted ag Iong as _s.it %s sgf%’cient to
or ex

suppr ess aygtegdti on’ of> HSRF S CEmEE FErViyajgra |2°%Thot | ess

than 1 notalispreferadtdemotadess dharxt@R0AR thEDESspeREesabl y, nejr | ess
than 30 ng/m, still nore preferably not |ess than 65 ng/m . In addition,

to avoi d encmEEVer sect menrerid@prthawmlyi parieapblyf nehengrenthan &l s,
e coTeSRL AL oot SLLALLY (U e phyg dhpm sk ssl el 12
pr ef er abl yraderapte ndamd25 tigdr L0Cstrid/Imlnor Bhips of Erabtonastt reorient kwdn 100
ol . Thys, the gongentration of, dextran Lo the aayecus,phys)el ogi cal
preferably 10 - 200 mg/ml, more preferably 30 - 125 mg/ml,
still more preferably 30 - 100 mg/ml, further more preferably
65 - 100 mg/ml.
25 [0C6R]
Moreover, when 2 or 3 kinds of polysaccharides selected
from the group consisting of trehalose, hydroxyethylstarch and
dextran are used, the aggregation inhibitor of the present
invention is added, cor mammazlian stem cells are suspended in
30 the aggregaticn inhibitor of the present invention, such that
the aggregaticn of the mammalian stem cells in a suspension is
consequently suppressed.
[0069]

The aggregaticon inhibitor ¢f the present invention

35 contains at least one polysaccharide selected from the group
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15 solution is generally 1 - 500 ng/m, preferably 10 - 200 ng/m, nore
preferably 30 - 125 ng/m, still nore preferably 30 - 100 ng/m, further
nore preferably 65 - 100 ng/m . [0091] Moreover, when 2 or 3 kinds of

pol ysacchari des selected 20 fromthe group, consisting of trehal ose,
hydr oxyet #A St cH &d detedasear Qyﬁgé}fegﬁggﬁﬁﬁﬁﬁ%sglbcﬁy%?%qrc?d} cdl &bl uti on

contai ns gach.pal ysecshan 4@ =@pirkak Egggg gt egat bPrmAfmd heamaraa i an stem

cells can be consequently suppressed. L 25The tenperature of an
aqueous ptysiolWtalsesblasn nsrtdonedi aPrFeat Thaastordid tpelfy$aéchari de

sel ected 1L AMING, Jroun, Gonsal Lnd. abatighal ghens YAl oxvadyb.alalgh and
dextran, Y suspendl ng “manmal | stemcells, Ts wthint range of
gener ald yifvent3r i efersataly 0 witR56. B8 FAO88]cf 0.00The Weh&iAw) 20of the
manmal i an_stemcells in the suspension is not particularly limted as |ong
as the agb@%b%ﬁti on suppressive effect of at |east one pol ysaccharide

sel ected from tfiegraip LRNSiG Re ehntipehakose, thy dp exyet hyisiatichhrand 35
dextran can ‘be achieved, 'and is generally within the range of 103 - 1010

cel | s/ ml .1 0@94quecus phgiEspdrdilirg lmasdtician SPBRRERING Fh LGP HqUEBUs
hysi ol ogj cal i i.ni ' | d
o ehe B hl O, RO 1Bh, LRESE 008 Pohypaeehgiien Susl e

fromthe p consi’s tTehal ose, star can
be per foor et duyy < et Sted-oke landk niest rian , t hbet eohoesatatieh doSudie as

pi petting, tapping and the like. By such ration, mmalian stemcells
Float in BRLGGIOIRS PIHs I GGiccRIEarGt PON LCoRPal il G- dt=T Rt e 10

pol ysacchayhde. el ectddy fI-o0md he GLeYRcgensi sbi BEpplets ey OSEation of
hydroxyet hyl starch and dextran. [0095] Ill. Suppression of decrease in the

survival Fle enginakiaralsten siedmscel Te | Bigher | Hif piansiediraddcresde Nk
survi val éfgﬁéﬁﬁeﬂgﬁgHgdEﬂ%fﬁéﬁ@éﬂ%r&ﬁks is, the higher the effect of

15 suppressing the aggregation becomes. However, when the
polysaccharides concentration is too high, the survival rate of
the stem cells may be adversely influenced.

[0071]
For example, when trehalose is used as the above-

20 mentioned polysaccharide, the concentration of trehalcse in the
agqueous solution is generally not less than 4.53 mg/ml,
preferably not less than 15.1 mg/ml. To avoid an adverse
influence on the survival rate of the stem cells, the
concentration of trehalose in the agueous solution is generally

25 not more than 362.4 mg/ml, preferably not more than 181.2 mg/ml.
Thus, the trehalose concentration of the aqueous solution is
generally 4.53 -~ 362.4 mg/ml, preferably 15.1 - 181.2 mg/ml.
[0072]

Even when the above-mentioned polysaccharides other than

30 trehalose are used, a trehalose concentration sufficient to
suppress aggregation of mammalian stem cells can be
appropriately determined according to trehalose.

[0073]
When hydroxyethylstarch is used as the above-menticned

35 polysaccharide, the concentration of hydroxyethylstarch in the

24



The present invention provides an inhibitor of a decrease in the survival
rate of mammalian stemcells, which contains at | east one pol ysacchari de
sel ected fromthe group consisting of 20 trehal ose, hydroxyethylstarch and

dextran. Wen the |nh| bitor of a decrease in the survival ra of manmmal i an

stem cel |29EHIRI TR I 35 A@S SKPBI-§sabthar FERs 22 ect™®H Hrom t hese
groups, &, &ofhiNaty o:of ddLehalase pang /Ry dr oxy eldyd St Ch.o avesabkRration of
trehal ose and dextran, a conbination 0f 25 hydroxyet hyl 'starch and dextran
and a conaﬁ\rfaltse)rﬂ-m‘ﬂlla*réﬁamlsé:hanéuﬁyélﬁé%yéﬁhﬂ gfafed apen desdlsn the

particul arI ress a rea Vi a gaé‘g'ﬁv[s{!

cells in®@ 1'gusn'.ltg}gstlloor%q ﬁgé&ﬁfﬁ‘ggkﬁﬁﬁg%%| %L}zgﬁjcg‘tge% ce‘ﬁ S) ongacgﬁ Sjf‘(efThe
defi ni tsi otbzofemq:met ermtsuﬁreash'éhr éhal ngéth], "pyelfexyleljnymcstt aret® ;than
"dextran", " , "adhesjve", "I ate urified", "a

si ngl e- cet§0 s“’t“QTﬂgl 'Tflluéat FH@" co“‘éﬁﬁ?%@%‘i’%n@f hY‘g%‘T 'y s 5&&%0&?

physi ol ogigal ,Selditd WBLans the |beeek§m wal ess- osﬁ@rrm;ﬁﬂ specifidethiyas 35
descri bed in the above-nentioned I. ? The mammal i an stemcells
to be thelfép'pllftchtmqmﬂt arget of the |nh| bi tor of a decrease in the survival
rate of tﬂ@o ul«resent invention are preferably adhesive stemcells. This is
because the survival rate of adhesive stemcells nore easily decreases in a
suspensi on (i . efheri "exfdapatiisngsetiate) thenpboeel—mbhhiam@dhesi ve ceI | s. The
adhesi ve st em cells are preferably nesench I em cel I I ot ent

st em cel |ROIYRGE12DiFre tr%n’?éﬂnlcﬁ)é §f"§r’rf°8e\fg%a ﬁﬁ%rﬁlé $8p %tae t he

body or passagtofW# Wied f;irrés\énttr Qnved@98h IB? m.amkmplé,t efm@elé@to be
the application target o the inhibitor a decrease in the survival

rate of tmarprlegmmlﬁ nupfenaldy apé peefeilBnylPsBEdRbd BRTPurifi ed.
[0100] i Syrﬁ@é LA Stemcab) ﬁgt/mbesem £8reth fefgmbg%tof a

decr ease I‘I’n rvival rate of the presént Tnvention pre y contain
mamal i;anlssemicet | & imy/anlsi ngheadéitistateo 20cifhean adwe e uhvélmmml ian

stemcells in a single-cell stat vvhlchar contained in t
Slom cel 18 Tad B O it Enenakerone Lot bRanEon T Tt T, 500
mor e dextran in the agueous solution is, for example, not more than

500 mg/ml, preferably not more than 200 mg/ml, more preferably
not more than 125 mg/ml, still more preferably not more than

20 100 mg/ml. Thus, the concentration of dextran in the aqueous
sclution is, for example, 1 - 500 mg/ml, preferably 10 - 200
mg/ml, more preferably 30 - 125 mg/ml, still more preferably 30
- 100 mg/ml, further more preferably 65 - 100 mg/ml.

[0075]

25 Moreover, when 2 or 3 kinds of polysaccharides selected
from the group consisting of trehalose, hydroxyethylstarch and
dextran are used, the aqueous solution contains each
polysaccharide, such that the aggregation of the mammalian stem
cells is consequently suppressed.

30 [0076]

By suspending mammalian stem cells in an agquecus
physiological solution containing at least one polysaccharide
selected from the group consisting of trehalose,
hydroxyethylstarch and dextran, which has been prepared to such

35 concentration, the aggregation of mammalian stem cells can be
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preferably not less than 95% still nore preferably not |less than 99% (for
exanpl e, 100% . 25 [0101] The mammal i an stemcells to be the
application target of the inhibitor of a decrease in the survival rate of

t he prese ' ' r referably floating in a suspension of the stem
Eﬁ?ﬁéﬁﬁﬁﬁﬂfy1§ﬁg§ﬂ%s%eﬁ.

cells. 30 rticularly, adhesive stemcells are prone to
suf f er dap®ye’When they are floating in a suspension and in a single-cel

state, and,t urvival rate thereof easi decrease. wever, a crease
oL e oofa Mt R S s o S0t e Rt Lot e e T T )
suppressed by the igHdintorin@tndicdepireas8sk Na ther el Vi ¥ alugiteas Qfnd he

present invention. [0103] . The inhibitor of a decrease in the

survi vdl 3gFeeTtide qfr EseFeliate AEPBNCHE EF er @PMYT EDHY | Hezpendarbi nat i on
of 5 treh&h&ﬁg-qu ydr axyethylstar 5 t tran_ A
‘conbination o :ﬁreﬁgiose W th hyéro% 3?§§Fs§§£§%9%$g ext?%ﬁlﬁgﬂg&pected to
enhance tdmtefifregtg et Jeppressengodydecceasede ns¢éhectsant viwal tiet eyrafugt he

manmal i an stem.,cel ls._ Particul arl the ¢ i nati on ca e expected to

T oati vl Smsia &, Senrdted.  Brakofreinl Sa e S JGResi ve crem
cell's in ghe muspansi eRukebukhesstahecokoihoabh neof eshecialdy 1 adhegnke stem
cells in the state of floating in a suspension and in the sate of

si ngl e2c A1)y STIPHE4TLOE5 TRé rERADE BT Bhe aghedr eares i ft e surtihefallosste of
the pres i j c i I I ri.de sel ected
P qggdfdzag%ﬁﬂga%ttmh ans' 8 xPhadl . o rgxeggbg%%am%%ﬁae

from the group “consisting of trehalose, Star Ch and dextran, or
may furt mErtdonpeidy supbysisel egirabhiziaccept mdrtres T i ssren rcedddi tiinom t o

t hese 20 conpaonents., .Exanples_of the_ physiol ogi cal | ceptable carrier

i ncl ude éﬁﬁséﬂg”ﬁﬁyéﬁoFogiEiPanggtP%ﬁm%i%@¥, ﬂﬁéﬁ%&ﬁ§gbtonic sol utions
such as s@lg7ss, phosphate buffered saline, tris buffered saline, HEPES
buffered saline, R nger's solution, 5% aqueous, glucose solution, liquid
nedi urk®f or naMTRISPERAER0t BRBNA 2528 8RB0 sCRbl At HHADFATERRWNI ¢ agent

(gl UCOSG,pl%sS_LQﬂQJinEEJea’l DeRARE LAl cohREiRSEy §9dié’é%t9%1ﬁé;/:pgﬁlé%a]%c)ha]%%et he

i ke), stabilizer . 9., human serum al bum n, polyet ycol "and the
like), bufdlerdtag dgem the. grpuphosphaseibaféertragoadiasm,acet ate buffer),

chel ati ng _agent .9.. EDIA A .citric acid, 30 salicylate), excipient,
bi nder " SORHEYEE NG EgEREs anfl aesrEab] LEoSTTIe5E AR At ST e e The
i nhi bi t orpdfy sacdgeiease seNethedsaryhnVvahe I gt €uefcdhel guiesedr ivieentliogr,i s

preferably an agueous physi ol ogical solution containing 1, 2 or 3 kinds of
pol ys&échidrfeyeddrdetadchr sttt AeXhFdtipt @ oh ST& T Hgl g5 ot [@Hdl ose,

hydr oxyethyd sianch 2pdgdext han 4891 ULH08:Of &€ suspension in the
aqueous physiological solution containing the polysaccharides.
[0079]

The definition of each term such as “trehalocse”,

25 “hydroxyethylstarch”, “dextran”, “mammzl”, “stem cell”,
“adhesive’, “isclated or purified”, “single-cell state”,
“floating”, “aggregation”, “isotonic”, “aqueous physioclogical
solution”, and the like is, unless otherwise specified, as
described in the above-mentioned I.

30 [0080]

The mammalian stem cells to be used for the method of
suppressing aggregation of the present invention are preferably
adhesive stem cells. This is because adhesive stem cells in a
suspension (i.e., in a flcocating state) more easily aggregate.

35 The adhesive stem cells are preferably mesenchymal stem cells
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above-nenti oned pol ysaccharides in an aqueous physiol ogical solution), nore
preferably an aqueous isotonic solution containing 1, 2 or 3 kinds of

pol ysacchari des sel ected fromthe group consisting of trehal ose,

hydr oxyet hyl starch and dextran. .5 [0105] The inhibitor of a
decrease Ph PHerkRARAVAISYSR €59f-%-he present invention can be used by
adding to;g gﬁpnalian stem cell suspension. Alternatively, when the

i nhibitor of a decrease in the survival rate of the present invention is an
| 0 aqueous physTh¢ otimsedlisel sitieon cedAtalayngcasePehstednbr bl Yiacktht i de
selected fromthe rQunR Gon H?t%%%£§ trehal ose, hydroxyethyl starch and
dextran, PhePHarmdTian s em cél I's may be suspended in the inhibitor of a
decrease [poghe survival rate of the present invention. The inhibitor of a
decrease in the /5 survival rate of the present ingent'on i S added,

or
mammal i an st em BaF 1R 181 fd e £ St f8 PRhPBFE of Obf “A° dRFERFE YW t he

survival gate-ofsihe Iesehlod RNt @Rensuchvihat ohhgreopeentratipn of the
above-nment 1 ohed pol ysaccharides sufficient to suppress a decrease in the

survi val rapgabed nemmiiidiiest.em 20 cells is achieved. [0106] When
trehal ose QB gﬁed as pol ysaccharide, the trehal ose concentration sufficient
to suppreé % ecrease in the survival rate of manmalian stemcells in the
suspengj on i s gemermdnmengin Zrdreseltibanodbb3uagdintor prtieéemnathyd nof | ess
than 15.1 ng/m . The higher the caoncentration of trehal ose iﬁ% t.he hi gher

the ef f ecEUBPLEEHIE AT HG IR T Sds & PERESEhr vIVER 1 3E eP bR -Y However ,

when the Lrghal 9SgRNCEH ratdPRdis <t Q@ Bi ghingtenyersekyatéhe sy vival rate
of the stemcells may be 30 adversely influenced. Therefore, to avoid the

adver se i pfbpencieon tdie tdonc@mmadtiiagn solem cehaFosd fnsihgleuspehsiititg s
general ly no re than .36 ferab o] et ﬁéﬁa /.
Thus, thewg%é 2%%%e&%§%%§ﬁ%%g%?g%ﬂ%FE@ﬁglgﬁgpg%gﬁo%e?gg@e%gﬁg? y 4&% -
362. 4 ny/ nbt peef ettt V7D, prefdfhral8Y. 20tgleks th8a0%)P%, moreEven when the

above-nenti oned pol ysaccharides other than.trehal ose_are used t r ehal ose
concentraPF%ﬁe§%£¥Yéq%ﬁnlq§f‘§§ﬁﬁ¥é&?’as&é39e38§eiRr?ﬁgrgﬁrziQQFa¥%ﬁ% of the
mamal i an gheMmyop pfgfs%gdﬁ%gﬁgqugngLon can be appropriately determ ned
according to trehal ose. [0108] When hydroxyet hyl starch is used as

pol ysacch&aPP8&] the concentration of hydroxyethylstarch sufficient to

suppress a /o d?&é@ff@yg%{ Ne Ul Al B 20t STRANALT 20 Stemgelisodn the

suspension i s genera "I'ess"than 1 ng pr rably not Tess than 10
ng/ M . ;dhenbi ghet 1 hegoneeard natdrorthefy kydr dxnyet hyhglarchllisgtabe. hi gher
the effect of suppressing a decrease in thg_surxivgl rate bgﬁones. However,
when the HSVRYEF ox3et 1St 4 h RONGRRTETGR P8 LE0°Ri RO Cbver S8, t he

survival paheiotithe,stemeeldse myydegdversekyrenf kuangedrrdhesgiore, to
avoi d the adverse influence, the concentration of hydroxyethylstarch in the

suspensi oaffectenelnl $yprAS RIS tSERT 500 AgAnk, sprateradly AbRL®OFE t han
100 ng/n1beTHg§ht£IE%d for a long time.

25 [0085]

The aquecus physiological solution to be used in the
present invention contains 1, 2 or 3 kinds of polysaccharides
selected from the group consisting of trehalose,
hydroxyethylstarch and dextran. When the agueous physiclcgical

30 solution contains 2 or 3 kinds of polysaccharides selected from
these groups, the combination therecf is that of trehalcse and
nydroxyethylstarch, or trehalose and dextran, or
hydroxyethylstarch and dextran, or trehalose,
hydroxyethylstarch and dextran.

35 [008¢]
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20 hydroxyethyl starch concentration of the suspension is generally 1 - 500

nmg/ M, preferably 10 - 100 ng/m . [0109] When dextran is used as

pol ysaccharide, the concentration of dextran sufficient to suppress a
decrease in th 1§urvival 25.rate of.nagnal%a€.3$qgl<%I&%iélfgl suspensi on

is general ly not’d GSESHEn PLYSgPAPI bRef &P abHio" nbt Tes®thah 10my/ m

mor e preferaddnt NatvdRsesdt kant3@neyLtAk, 280t e-neet esedd Yodbisd @smrtiliar 65

ng/ M. The higher the caoncentration of dextran is, the higher the effect of
suppr essi g & YRGEESE IRt FEELGFPDEI T30S FRPESHR CHRFSIHOVMEYV L when the

dextran cpngentsatiQng s49Q high, conversely, the survival rate of the
stemcells may be adversely influenced. Therefore, to avoid the adverse

i nfluersce[0@%hEl concentration of dextran in the suspension is generally not
nore than 500 ng/m, preferabl.y not .nmore than 200 35 nore preferably
not nore than 1 Qnﬁﬁéhélgﬁﬁlﬁ nﬁﬁsd %?e %?an?%v$m)e?é%%§%quan 100 nmg/ m .
Thus, thepdlepda@mapaanrkentthat iconcehtirheisuspensiemalssgeneriid ygheous00
ng/m, preferably 10 - 200 ng/m,, nore preferably 30 - 125 ng/m, stil

more pr efRAEHIGABY G2l 69 InGARP, 1FuRPhePaRbt €V bR EFErabit i % 65 -1 o160 g/ i .
[0110] ¢ 1 VGIFA SR RY sQBCRERN h§hPEgLE £5R| OB &ndthlian stem

hydr oxyet hyl starch; trehal ose and dextran; “or trehal ose, hydroxyethyl starch
and dext redlis. udédiasgpoeysatyheet desss ttHern Ot .coheentlat icee fetabagh

pol ysacchar.i in.the spensi,on is.preferably s C t _the ef t of
suppr essi]?w%t ?edsescrtehaasfleai%riat H‘g/glgr'vi ?/(gl T Cg aor¥ %Cﬁéer%;éngﬁﬁgﬁngge%gcgﬁgs IS
enhanced #pfeityl usitig dfthese coshi palilspsthdatolyedt sitnghre aiseefhadacl of
trehal ose, hydroxyethyl starch_and dextran, 15 The inhi bitor of

0111
a decr east” i The REWER4A \P&‘Il’sllgtl@g&f:a@héoﬂ)?%%tl? r%lrﬁwlcﬁbm% FOTE | east
one pol ysacghaiddey sgfsat edcieop-tRerahoyPnsongbsd i 11h0f14T ehalpsa..

hydr oxyet hyl starch and dextran in an anount sufficient to suppress a
decr ease Thus hetlx) ahailygle canscot rahhmal PAntlke epertus mites Used cad

ment i oned ve.  The n ft po agccharjdes in t i nhi,bi f a
decr ease ?%]gﬁ%nédfyﬁggﬁ%%ggégoﬁ'Eﬁe p?égé%t ?ﬁbghﬁwg%ﬂé?%ﬁéggéaﬁy Wit hin
t he range- ofs0.D0dy /m1L00(wW w) % [0112] 25When a conbi nati on conpri sing
trehal ose_and hydroxyet hyl starch, or trehal ose and dextran is used as

polysacchgyﬁﬁg, the content of trehalose is within the range of generally

0.001 - 99. 999(waM) %ehe%n%reh@bgeetﬁaht%n@ad%@wﬁ&m{éﬁﬁ@ Afnedextzan is
within the range of generally 30 0.001 - 99.999(wWww) % in the inhibitor of

a decrmasterélmldre qurevingsid,r at ecorenhsapiesenel i hvient dip suppress

aggregation of mammalian stem cells can be appropriately
determined according to trehalose.
[0089]
When hydroxyethylstarch is used as the above-mentiocned

25 polysaccharide, the concentration of hydroxyethylstarch in the
agueous physiological solution is not particularly limited as
long as it is sufficient to suppress aggregation cof mammalian
stem cells. It is, for example, not less than 1 mg/ml,
preferably not less than 10 mg/ml. In addition, to avoid an

30 adverse influence on the survival rate of the stem cells, the
concentraticn of hydroxyethylstarch in the aqueous
physiological solution is, for example, not more than 500 mg/ml,
preferably not more than 100 mg/ml. Thus, the concentration of
hydroxyethylstarch in the agueous physioclogical solution is,

35 for example, 1 - 500 mg/ml, preferably 10 - 100 mg/ml.
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[0113] When a conbi nati on conprising trehal ose, hydroxyethyl starch
and dextran is used as pol ysaccharide, the 35 content of each

pol ysaccharide in the inhibitor of a decrease in the survival rate of the
pr esent iﬁy@g ion is wthin the range of generally 0.001 - 99.997(w w) %
[0114] When the inhibitor of a decrease in the survival rate of 5 the
present inventiW®menr sdedt mquecusisphly sisoltbgi eabvseahamt onmednt ai ni ng at | east

I har i ted f th . i sting, of .trehal ,
Py oy ot B EL B P St e A PRE CEURBENET AR FBh- o e Mol JRHEEar | des i n

the aqueogisysDbLd ikl Ssd16it iR tisCubar byrti Al 861 as1iNedSd t1dry as
sufficient to 10 suppress a decrease in the survival rate of the mammali an
stem cél | 5t TheShffherenthd o gnperesst REETesat kel apbveamentiashaten

pol ysacchagides i, sthe dhiober the effect.of suppressjng a desrease in the
survival rate becones. Fbmever?bmﬁén tﬁe %o%ysaccha?ﬁggg’c %%gﬁﬁggﬁyon is
t oo hi gh,nthelsss viineal Irlatmey/afl, 1hotrkepseérrekly snaayl dxes atheer sHl yng/ml,

i nfluenced, .]0115 For, exanpl.e n_trehal pse is used.as

ol ysacoral b T4 RASFRARAL: GN OFSF CHAToBS TH The SGue00d 3oat Fon i s
gener al | yapoid | &5 sadhas . i9F 10@heEk, off eher 3bkyingl 1£58 dhathlGtky 1 my/nl,
so that it js sufficient to suppress a decrease in the survival rate of

manmmal 1%ancet b d8re ConrEdEitd 0an cadderEEan i el eaduREDVer, t he
t i on: of  trehal i:n th o i i I t nore
ootk esolod1elelangin IS SHEN O a0 s g,

than 362.4 nmg/ M ,” preferably not ret ehal ose
25 concemraféemplof ndie mqeedhsns@lit mghml s menermtd fehbd; nd@62oteny/ M,

preferably 15.1,- 181..2 /m.. [0116 Even_when the ahove- nenti oned

Dol yoneohai R e on e e AR G BE &7 8B, TaF COertiat 11 SO At ont

to suppressus, SthdlerRase dat ibheogutikyahnr ahetipd ddedmmp i igiamaael | s
in a suspension can be appropriately determ ned according to trehal ose.

[0117]%5 solution wiesiidediyethyl éﬁar@a/m@ WREIF 252 e boveldfemd/Bred 35
pol ysaccharide, -4 N6 HARCER rabbgnyghmydspxyet iyl starem idpthey - 100

mg/ml, further more preferably 65 - 100 mg/ml.
[0091}

Moreover, when 2 or 3 kinds cof polysaccharides selected

20 from the group consisting of trehalose, hydroxyethylstarch and
dextran are used, the agueous physiological solution contains
each polysaccharide, so that the aggregaticn of the mammalian
stem cells can be conseqguently suppressed.

[0092]

25 The temperature of an agqueous physiolcgical solution
containing at least one pclysaccharide selected from the group
consisting of trehalose, hydroxyethylstarch and dextran, when
suspending mammalian stem cells, is within the range of
generally 0 - 37°C, preferably 0 - 25°C.

30 [0083)]

The density of the mammalian stem cells in the suspension
is not particularly limited as long as the aggregation
suppressive effect of at least one polysaccharide selected from
the group consisting of trehalose, hydroxyethylstarch and

35 dextran can be achieved, and is generally within the range of
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aqueous solution is, for exanple, not less than 1 ng/m, preferably not
|l ess than 10 ng/m . In addition, to avoid an adverse influence, the
concentration of hydroxyethylstarch in the aqueous solution is, for
exanpl e, nat nore than 500 ng/m, 5 preferably not nore than 100 ng/m .

Thus, thel@omceffT &sid®/88 -hydr oxyet hyl starch in the aqueous sol ution is,

for exanphﬁ3‘ﬁ - 500 ng/mM, preferably 10 - 100 ng/m . [0118] Wen dextran
is used as t%e above-nmentioned 10 pol ysaccharide, the concentration of
dextran in the Suppsous rsplmaringhiefi shempretbatin memdumPuss, for exanpl e,

I han, m., f bl | h f bl
ot | 655 WHAN FOTGH FOE ity BORFRT SF ot y ot | S NN B G n, I

addi ti gn,sd 0@V ofF:a0h agheegeubntbrenseindbof heretoriocesd,r ati on of dextran in

t he aqueous solution is, for exanple, not npre than 50 /m, preferably
not nor e RFHPROT-HSR2T Gho eI FEREFEBI §2 R0 nidt ?ﬁﬁﬁ?fggéhﬂfﬁﬁPdétil

or e pr eferabl ydot DT hant00. MUk k1a Thusy e fenaenig,atipiel dextran

in the aqueous solution is, for exanple, 1 - . preferably 10 -
200 ng/ mandorles pridéeer aBlyy s80h- ofeBaipmi \manmia Y iavpsd epy 6Rddablfyo8D 11100

ng/ M, further nore pref.erabl. 5 - 119] i nation
conprisirﬁft?%%%?ﬁ%éﬂgﬁﬂﬁgggﬁé&?oﬁgé%gng?ég%%?L@%éﬁéﬁgggggﬁﬁQ)ggtran; or
t r ehal gsepohyshexyating sicareh cand rdaxthangksupsesh siss tpiol g/ sat chahiadese , t he
concentration of each pol ysaccharide in the aqueous solution is preferably
set such @Y@ﬁo%Yﬁﬁﬁﬁ#ﬁﬁﬂra% aadpprESERAg a decrease in the survival rate of
t he nannatégﬁ5 temcells is enhanced 30 nore by using these conbinations -
than by a single use of each of trehal ose, hydroxyethyl starch and _dextran.
[0120] III. SuBysusipendifnglesanmaki an Shenfesrival rale afusygalian

physi ol ogi cal SS fgion contai ning at | east one pol ysaccharide 35 sel ected
fromthe %$%Ep consi sting of trehal ose, hydroxyethylstarch and dextran,

whi ch has(beemtadjitded desiiehseonaentrativah, rateecf essend InLarhestsur vi val
rate of the manmalian stemcells can be conveniently suppressed. [0121] 5
(2. Met ho#ebtSkuppressing decrease in the survival rate of nmammalian stem

cells) The: Reseie ispvention provides annehhosh fr PR ersinas2
decrease in the survival rate of mammalian stemcells, conprising
suspendi nin neimeres wanl wtlemade lof maraAlagneshsm cells, which contains at

least one polysaccharide selected from the group consisting of

20 trehalose, hydroxyethylstarch and dextran. When the inhibitor
of a decrease in the survival rate of mammalian stem cells
contains 2 or 3 kinds of polysaccharides selected from these
groups, a combination of trehalose and hydroxyethylstarch, a
combination of trehalose and dextran, a combination of

25 hydroxyethylstarch and dextran and a combination of trehalose
and hydroxyethylstarch and dextran particularly suppress a
decrease in the survival rate of mammalian stem cells in a
suspension (i.e., floating mammalian stem cells).

[0096]

30 The definition of each term such as “trehalose”,
“hydroxyethylstarch”, “dextran”, “mammal”, “stem cell”,
“adhesive”, “isclated or purified”, “a single-cell state”,
“floating”, “aggregation”, “isotonic”, “agueous physiological
solution”, and the like is, unless otherwise specified, as

35 described in the above-mentioned I.

20



/o physiol ogical solution containing 1, 2 or 3 kinds of polysaccharides
sel ected fromthe group consisting of trehal ose, hydroxyethylstarch and
dextran (preferably, aqueous isotonic solution containing 1, 2 or 3 kinds
of polysaﬁ hgrides selected fromthe group consisting of trehal ose,

hydr oxyet §P farch and 15 dextran). When 2 or 3 kinds of polysaccharides

are used in conmpdatdihl L adimatdion eb teehpbosgpands hyghk oxyeldy st ar ch,
a conbi nation of trehal ose and dextran, a conbi nation of hydroxyethyl starch

and dext r heapdhibElordiqiatad clewfeaseeial dbe, sShyULvRYeraye sehridie ket ran
ti | ak in . j t-, . : I t
particul at] y. sUppL e5s, %&:ﬁ%ﬁ%ﬁ?ﬂ%&#é&ﬁges%%ﬁ"!:¥ﬂsfa (Iﬁ'rlgs{ .1”3[5‘35%%5]\1%@ stem

cells in a suspension g manmal1an Stem ce
Suspendi nghanswativl st ¢ |=sihasiar ageeouslphysoot ogienl v stddtdapes

containing at | east one pol ysacchari 25 . selected fromthe gro
consistingno? TrEndtosE! &Fdxﬁékﬁ&&ﬁpﬁgéﬁgaﬁﬁaﬁﬁkt?%ﬂp%f% npasses

addi ng atpnbgaghe ONR: pAMSACChaL] dansel @6t ot rom 11659 G feanR$18t | ng of
trehal ose, hydroxyethylstarch and dextran to a mamualian stem cel

suspensi oRefenghyealh shippatedilen cof plawFRLaRtseeamceesl5sin 50 an aqueous
physiolog%§§§8folution containing at |east one polysaccharide selected from
the group consisting of trehal ose, hydroxyethyl starch and dextran. [0123]
The defd niti on Tie ewximalaram suem ael'lisr ehgl bsebepdbat dy df ooty ethey lkgidar ch”,
"dextran™, "manmml ", "stemcell",. "adhesive", "isolated or purified', "a
si ngl e- cePt Beafade G?%Qﬁﬁqéifﬁ vitdGregation", "isotonic", "aqueous

physi ol ogig@bosol ution", and the like is, unless otherw se specified, as
described in the above-nentioned |I. s [0124] The mammual i an stem
cells to be usethd gramiie imgt Fo¢ofceddgpiesbenga detbedleliom tav@esud val

rate of t ep{&%ﬁ{)‘itﬁdf“’o%“é R Al I §herghl ¥u?~?§\‘?§ivf’a§é eﬁ ;ﬁldéezsrreg@n% s

because the survival rate of adhesive stemcells nore eas eases /o
in a suspemsennidn .axeg pmefmAdodat ilsgletatieprcpupafeadw t h nonadhesi ve
cells. Thﬁ f@&ﬁsive stemcells are preferably nesenchymal stemcells or

pl uri pote ? m cells. [0125] The manmmal i an stemcells may be

separated fromthe meee1iamolstRaseade sCubt Heedséd ¥birone [OI208itor of The
manmmal i an stemcells to be used for the nethod of suppressing a decrease in

the surviafSFERISDIAN idpregenralnFeiei 6f hPe preserablyverioiatt ed or
purified 20:L 0124 ~ontain mammalian stem cells in a single-cell state.

20 The ratio of the mammalian stem cells in a single-cell state,
which are contained in the mammalian stem cells, is generally
not less than 70%, preferably not less than 20%, more
preferably not less than 95%, still more preferably not less
than 99% (for example, 100%)}.

25 [0101}

The mammalian stem cells to be the applicaticn target of
the inhibitor of a decrease in the survival rate of the present
invention are preferably floating in a suspension of the stem
cells.

30 [0102]

Particularly, adhesive stem ceils are prone to suffer
damage when they are floating in a suspension and in a single-
cell state, and the survival rate thereof easily decrease.
However, a decrease in the survival rate of the adhesive stem

35 cells can be effectively suppressed by the inhibkitor of a
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The manmmal i an stemcells to be used for the nethod of suppressing a
decrease in the survival rate of the present invention preferably contain
manmal i an stemcells in a single-cell state. The proportion of the
manmal i an stemcel|s in a 25 single-cell sgate, whi ch, are contained in the
manmal i and€FERR IR 13, the Yuner@l a6t Ofes8St RAASTH%, 1 PYSRetAbl y not | ess
than 90% [ppgg; preferably not |less than 95% still nore preferably not |ess
t han 9996£for exanpl e, 100% . !0128] 30Particularly, adhesive stemcells
are prone to sufierirduiduige a Wegrepsef Fathagsthvavausprlisioh Ed in a

single ceblosial e and 1e SHM MR, J BLRCLRGLEOL eaRblXfeg! egee.  However,

a decrease i'nh Sive ‘'survival “rate e stemcells can be
ef f ectivetyelsappsesset hydaixjeeast] sareclS pol ysabehasé dendedlecteth.fram t he

group consi sting of trehal gse, hydroxyethyl starch and dextran. [0129
S POl L R A gt R S R LS e S LA e
pref er abl ¥ £08PLH S€S St NAd T RS okt 8liphesssang Aydeoxypidvilstarch,
or trehal ose and dextran. A conbination of trehal ose with

hydr oxyet ayrsiwrthrare dekttien nagmadiest édemocehhancdatie @flRgdty ofthe
suppressi Q?@&rﬁ%ﬂ&?%ﬂ hd r?e‘%cp%‘t’:rt‘é'g‘é%lo re?%%cgﬁv& gf %‘g}g‘é%é n, Si&MLal] s.

Parti cul aF e conbi nation can expected to ely suppress a
decrease ion thetderswiwal vata atfe agtheadlressvemsteliseihstha $ispausigensi on

in the state of floatin especi al | y, adhesi ve emcells in the state of
loating th B RHors O SN (EoReresiot SahFS}vS | ohab)cabimar
concentr athons 0dt4 her polyacrhar desuspeaRisguenysi RhysE oboe cat sol ution
containing at_|east one polysaccharide selected fromthe group consisting
of trehal 8seglaiyeR-bikyet hyl starch and dextran is not particularly linited as
| ong as iEOi§4 ufficient to suppress a decrease in the survival 20 rate of
mammal i an"stem cel |l s. [0131] For exanple, when trehal ose is used as

t he abave- nent i Bnedirgolbyisaocc her iadelecriee seonoehheatuonivdl tratmal@saben t he
aqueous solution js generally not l.ess than 4.53 _ng/m ﬁg referably not
less t hanPSS AT ghRISIGTt Y (PRI BE Suf Earbnent o SR o Gocr case
in the sugyiyated at @oftHBgRURARSEReaL] 8f fecA¥DbEepn adverse influence
on the survival rate of the stemcells, the concentration of trehalose in

t he aqueoltisdsexygflanl st ndheryl IdpsigRimoPE PRENTBEDNAT ngpRprise a

physiologically acceptable carrier in addition to these

20 components. Examples of the physiologically acceptable carrier
include agueous physiological solution {e.g., agqueous isotonic
scolutions such as saline, phosphate buffered saline, tris
buffered saline, HEPES buffered saline, Ringer’s solution, 5%
aqueous glucose solution, liquid medium for mammalian culture,

25 aqueous soluticon of isotonic agent (glucose, ﬁ—sorbitol, D-
mannitel, lactose, sodium chloride etc.) and the like},
stabilizer (e.g., human serum albumin, polyethylene glycol and
the like)}, buffering agent (e.g., phosphate buffer, sodium
acetate buffer), chelating agent (e.g., EDTA, EGTA, citric acid,

36 salicylate), excipient, binder, sclubilizing agents,
preservative, antioxidant and the like. The inhibitor of a
decrease in the survival rate cof the present invention is
preferably an aqueous physioclogical solution containing 1, 2 ox
3 kinds of polysaccharides selected from the group consisting

35 of trehalose, hydroxyethylstarch and dextran (solution of the
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30 preferably not nore than 181.2 ng/m . Thus, the trehal ose concentration
of the aqueous solution is generally 4.53 - 362.4 ng/m, preferably 15.1 -
181.2 nmg/m . [0132] Even when the above-nentioned pol ysacchari des

ot her than 35 trehal ose are used, a, concentration suffici enbr tQ suyppress a
decr ease ARPHATESUIANRS DPAYE2EENEREIFRNHAI FRrE T THNESTHZ Eddpensi on

can be anproprictel yidie! ergiRedoagosr dhnged 0s L ehabone s 10433, Swhen
hydroxyethyl starch is used as the” above-nmentioned pol ysaccharide, the
concent r atardreiofity dr,oRy etrhyl stadehof npehesa vl aaliss&cs Trogy the

exanple, not less than_ 1 m fera LN
addi t i on, ItV FAVSIE % ?flggvérg&/s5rib‘lr%gﬁﬁ%%beg%%ﬂ?%%eéﬁ%%ai rz]aat%e 0 eggttﬁg Stem
cells, stheifsconcentration of hydroxyethylstarch in the aqueous sol ution

is, for exanple, not nore than 500 nmg/ M, preferably not, nore than, 100
ng/ M. Thus, tHICEMiteE 64 8f dﬁgg%%?efrﬁﬁg? a?‘&:%“ivr?]t H& t&q Feo (i&®

sol ution gftasér% , ®n Lan é@ougganbﬁ puef &5 abb Vo Hhmmal0Q i godn /5
en e

[ 0134] extran is used as t above-menti oned pol ysacchari de,
t he concemllatsumpesfsidext r Ahténnahvelkieotens il ilomidt tore Ofr 8sent

invention,is, for .ex | e, _not Les h f v t. Less than
10 my/ m IS0 Bt r &t E)Jlrylr‘{gb F%Eé ?ﬁa%h%gé%7%1ﬁ elsﬁ%f)élr%?gsprae erably
not | ess ddhasvdb gy dilol dgicaddisbil aniochocanba tinang athy e¥esesti mileuence on t he

survival rate of the stem.cells, the concentration of dextr qéfn he
aqueous SPLEIAHFHE 1G% S desivsle TTRBL ThEr 8- PHRNCSHY FylH ,Clpr eéi‘a;t?l not

more than, 200, nely 1 SR PLeketakk ¥aR> BRE MBkGallen J28, s ety fde nore
preferably not nmore than 100 ng/m . Thus, the concentration of dextran in

t he aqueocusspided om itde fiohibisepl ef 2 despeamy/ i, the eTEFEHL 1B 200
ng/ m, nor referably 30 - ng/ 4. ref |y 30 - 0
nmg/ m fu?fh@?e rreesep#teflglrvaeﬁjljtég& -’Eii%ofﬁn%%ﬁ{.@%%?ﬁl?g&%a%e qnvﬁé% a
conbi nat | Q€0 | Sty dF ehal psesand hydenkyehhys sedded,; ¢r etmiresid aand
dextran; or trehal ose, hydroxyethylstarch and,dextran is used as

pol ysacch%?‘?rﬁle%‘?lJtshéa’ieoW%ﬁno%gga&ﬁgbg?ggﬁc%ﬁa? i %%le f9he hdious

sol ution §s-3b,91 eferablsy SRt pruchnthahvibheiehf esticwf tisappiiessing a
decrease 1 n the survival rate of the mammalian stemcells is enhanced nore

by usi ng ¢hresencontiomtdfonde kaeveymensingrd nebYdRCERRAL S tTeHatDsat
hydrOXyEtPglgéﬁgfgggngiég?gégy%'iko{%@]survival rate of mammalian stem
20 cells is achieved.
[0106]

When trehalose is used as peolysaccharide, the trehalose
concentration sufficient to suppress a decrease in the survival
rate of mammalian stem cells in the suspension is generally not

25 less than 4.53 mg/ml, preferably not less than 15.1 mg/ml. The
higher the concentration cf trehalose is, the higher the effect
of suppressing a decrease in the survival rate becomes.
However, when the trehalose concentration is too high,
conversely, the survival rate of the stem cells may be

30 adversely influenced. Therefore, to avoid the adverse
influence, the concentration of trehalose in the suspension is
generally not more than 362.4 mg/ml, preferably not more than
181.2 mg/ml. Thus, the trehalose concentration of the
suspension is generally 4.53 - 362.4 mg/ml, preferably 15.1 -

35 181.2 mg/ml.
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5The tenperature of an aqueous physiol ogi cal solution containing at |east
one pol ysaccharide selected fromthe group consisting of trehal ose,

hydr oxyet hyl starch and dextran, when suspendi ng mammal i an stemcells, is
“within thf {@?Pe of generally 0C - 37C, preferably 0C - 25C. 10 [0137]

The densi 9 the manmalian stemcells in the suspension is not
particularly |imidedias toRg adsvEheecaggoagat ponysuppiessdere effeacttehn
trehal ose is achieved, and is generally within the range of 103 - 1010

cel I s/ m .t¥shgabagyjare usedrsasgéﬁ&ﬁ%@SﬁaﬁﬁaF?ahré%?ﬁ cBHEL PR yueous
physi ol 00l ¢ale SOl Ul | QULLONAIR 19cauL6a5%E1 0N PObY SACLNAe 1581 etled from
t he group sisting o trehal ose, hydroxyethyl starch and dextran can be
performedcayla.nmtimxhéﬁbnﬂﬂdn bﬁ@wbelapphepamatshzhi%Bemmxmﬂd|aqyondymg ng
and the | ke. %% uch operation, mammalian stemcells float in an aqueous
physi ol ogFtat™ ?fh??ﬁlcontalnlng at | east one pol ysaccharide sel ected from
the groupjgomsj sting of trehal ose, hydroxyethylstarch and dextran. 25

[ 0139] All references cited in_the present specification, including
publ i cati on, pdﬁ bRt DA g teReh ReUSEf el hePehySaFt GGt ddie

i ndi vi du f he
entiretigéét fer eo Q%%éhg@ék%g%&g??&%g%Qgégoggfggéggé%Qﬁgf%%%ﬁ6%01551

Wi | e tohedpresest imvie isorviigadoretspedi M&mhlya@xw@n negfl i drhetifeol | owi ng
oY " ST A0SR BERL Shd ol 19 LLILC B AL RY et fe oo
subcut anepaiss agh POSED tAue- dehk VEdghes enedyamcat@amiceld £ Pig AT-MSCs) .5
(1) Preparation of swine tissue Sw ne subcutaneqQus adi pose tissues were
col | ect edh¥Gepgyethylstarch is, the higher the etfrect of suppressing a
decrease in the survival rate becomes. However, when the
15 hydroxyethylstarch concentration is too high, conversely, the
survival rate of the stem cells may be adversely influenced.
Therefore, to avoid the adverse influence, the concentration of
hydroxyethylstarch in the suspension is generally ncot more than
500 mg/ml, preferably not more than 100 mg/ml. Thus, the
20 hydroxyethylstarch concentration of the suspension is generally
1 - 500 mg/ml, preferably 10 - 100 mg/ml.
[0109]
When dextran is used as polysaccharide, the concentraticn
of dextran sufficient to suppress a decrease in the survival
25 rate of mammalian stem cells in the suspension 1s generally not
less than 1 mg/ml, preferakly, not less than 10 mg/ml, more
preferably not less than 30 mg/ml, more preferably not less
than 65 mg/ml. The higher the concentration of dextran is, the
higher the effect of suppressing a decrease in the survival
30 rate becomes. FEowever, when the dextran concentration is too
high, conversely, the survival rate of the stem cells may be
adversely influenced. Therefore, to avoid the adverse
influence, the concentration of dextran in the suspension is
generally not more than 500 mg/ml, preferably not more than 200

35 mg/ml, more preferably not mocre than 125 mg/ml, still more
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the inguinal region, visible tissues tissues such as bl ood vessel, nuscle
wWth mcro scissors, and thereafter, /o HESS (Hanks' solution) were
repeated was continued until renoval of blood different from adi pose and
“the like were renpved m ncing and washing with several tinmes. Washing cells

(or clotsgr%iﬁﬁabkynﬂﬂﬂ_mﬂranﬁh@naAQGsmﬁV%étiﬁgn§hb§#5%é¥%§qﬁﬁ§h as nuscl e
and the |Lke gould he Vdfsﬁéw}étu%%% 'srigﬁdisngnhPéflﬁeg SW e Ut aneous

adi pose tissues were mnc scissors. 15The mmnced tissues were m xed
with the saeaferaipuntl ©f- BESSmGTmE , mmetar eradsrgehy | §0 shakan regvand ef t

standing to, all ow separati into 2.layers. . On he u r | [
recovered?tbf£¢@?iﬁIé%ﬁﬁ%ﬁﬁ% yT&ge_lfP§B§§§Wéé gﬁﬁe%efdg$ %agéﬁg%ﬁﬁﬁg upper
| ayer andethe THXtnenwas gently shaken at 37C until the 20 adi pose tissues

conpletel¥ became |1 quid (maxi rum 90 mn)To the reaction m xture was added
10% f et al [®b¥¥he serum (FBS)- containing aMEM in an anmount equival ent to or

more than the agpynt, qfo e, Galdage §§sFﬁ§CEEQHaﬂ$§éuéﬁd After mxing, the

m xture was separated into 3 layers (nucleated cell, solution 25 and fat,
from t he bptitonyetlyylcarrdif;ugatdhed.osenkypdt Hextoaer dayerehmkosecover ed and
resuspended . in HESS.. This operation was.repeat.ed three_ 1l . Fi pal t he
cel | suspRRSTYHYSH ANE = Thtd i%ﬁftf@&)%ésgﬁﬁg ??aﬁgi%?%% %%fé%%%ﬂ%%%e&

di sh apd sghésmesht MCoRGhRIEGIYskhenbet temi of thoesespensonlish. 30
[0142] (2) Preparation of cells (Pig AT-MSCs P6) to be used in the

exper | menpreferably |seh magpéhatt chcortfert RECSUPRAES RHREr2 8o qans

cul ture di h. ontiyed { G AOW@AMhe Homk193KS stahCEe1 1be; b OMAta the 35
y filled wth the cells. Upon reaching
more by using these combinations than by a single use of each
of trehalose, hydroxyethylstarch and dextran.

15 [0111]

The inhibitor of a decrease in the survival rate of the
present invention contains at least cne polysaccharide selected
from the group consisting of trehalose, hydroxyethylstarch and
dextran in an amount sufficient to suppress a decrease in the

20 survival rate of mammalian stem cells when used as mentioned
above. The content of the polysaccharides in the inhibitor of
a decrease in the survival rate of the present invention is
generally within the range of 0.001 - 100(w/w)%.

[0112]

25 When a combination comprising trehalose and
hydroxyethylstarch, or trehalose and dextran is used as
polysaccharide, the content of trehalcse is within the range of
generally 0.001 - 99.999(w/w)%, and the content of
hydroxyethylstarch or dextran is within the range of generally

30 0.001 - 99.999(w/w)%, in the inhibitor of a decrease in the
survival rate of the present invention.

[0113]

When a combination comprising trehalose,

hydroxyethylstarch and dextran is used as polysaccharide, the

35 content of each polysaccharide in the inhibitor of a decrease
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confl uence, discontinuation of growh or cell death is induced in MSCs.
Bef ore reachi ng confluence, therefore, MSCs were detached fromthe culture
dish and plated on a fresh culture dish at a | ow density. MSCs that adhered

to the bott of the cultur wer she threetl W|th PBS, and
{Pype: o EBTALD, SR e B A EOR ASTRR) Lo tah - el e heCt ached
from t he caddairer dissteraduspended i-noR0%FBS/epat ai ni ng aMEM i n an anount

that affords |ow density of the cells, and transferred to a fresh culture
di sh. Thi &Y Jolpﬁxelratlon was i 0 repeated 6 times (6 passages=P6). [0143] (3)

Suspendi ng cel lyhdd 8RCA BOMELINGF & decTBEsE! n Adn &GS DbtalRed d n (2)
were used for the experinent. 15The cells were washed three tinmes with 5

PBS( -) 5pe¢hqcp1t€rﬁaﬂtsnnvam¢l@@t ashed bguepeat PhygsWwpiegicad S‘acrlwo@om EDTA

(0, 25% B0 I ETLAANSL T o 058 g posbacle £l i T

obt ai ned c S Viere tran e and rec gd by
centrif ugadn«istiAld erf washiangsew begdwbkhe2QyPBS{rgh dhe d:eet*dmm/ertele

subj ected to be vvashed ain with each splution T-kyot @ (ET-K,

manuf act WrEHF B oﬁ‘gfﬁ%% &ﬂﬁé&Fﬁﬁﬁég%?y%anF&e)aé‘F@g TCBVERK10%
FBS) | f0rn<ﬁ9%§&@éz&ﬂar@§' 'ﬁﬁr&@e@' B3 ibﬁaabgsftais agePnceidatdon of 45.3
mg/ M . Thereafter, the Cells were suspended in each solution 25 to 2.5x105

cel | s/®0 Ppippress a dﬁ¢€f9§l§§péﬁsitbﬁ wasvieat §@b¢|d¢ﬁgﬂ%&' Imwltl@fp@rt@mure
0, 25, 37C Qyld | 30 60,
( gr%gllg ) ThRI H?&flsg _F[ﬁéfgii LiDE 1%{*1% abdy E

120 and mn [ater Rer eo rans érreqd 30A
st er eom @ajs;mmhmdfecscdsedt(m hljghla@vvehﬁosffsa:m:fcaf,eSLo;chztelsmszsigspiena on on

the dish, and observation was perfor The cells for ng a nmass
Wl £ ad] HETHCAT FY Dor A TR f BSCoBRCHERS: t AR ‘o S ngGFegat o mass.

The cel | Ragregatp Mees Wasceani-hried 18 @600@Y@@U5&Hbrgﬁ&ﬁﬁké%3ﬁ%t@a%§ 55
by shakin the di sh _on the stage of the mcroscope. [0144] 2. Exam nation
of cel?s §8wy|qggm|qgkgs may be adversely influenced.

[0115]

For example, when trehalcse is used as polysaccharide,
the concentration of trehalose in the aquecus solution is
generally not less than 4.53 mg/ml, preferably not less than

20 15.1 mg/ml, so that it is sufficient to suppress a decrease in
the survival rate of mammalian stem cells. To avoid an adverse
influence, moreover, the concentration of trehalecse in the
agueous solution is generally not more than 362.4 mg/ml,
preferably not more than 181.2 mg/ml. Thus, the trehalose

25 concentration of the agueous sclution is generally 4.53 - 362.4
mg/mi, preferably 15.1 - 181.2 mg/ml.

[0116]

Even when the above-mentioned polysaccharides other than
trehalose are used, a concentration sufficient to suppress a

30 decrease in the survival rate of the mammalian stem cells in a
suspension can be appropriately determined according to
trehalose.

[0137]
When hydrcoxyethylstarch is used as the zbove-mentiocned

35 polysaccharide, the concentration of hydroxyethylstarch in the
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An influence of each condition on the cell survival rate was exam ned. 5The
nunber of the surviving cells per 50 pi, was calculated by Trypan Bl ue
staining, and the survival rate of the cells was cal cul ated by conparing
the nunber with that of the surviving cells in 50 "IL at_the, tinme of the
start (2.BREHTEALRIEIThe Sy ed@rt §¥aPBIShoWAT| hETBLTRAN . T ¥ /H145] Table 1

Survival Jal@ 0 NSTod Noarkeus Gel houspensi ot (30 o @v35d34nMECM
adverse influence, the concentration of hydroxyethylstarch in
the aqueous solution is, for example, not more than 500 mg/ml,

5 preferably not more than 100 mg/ml. Thus, the concentration of
hydroxyethylstarch in the aqueous soluticn is, for example, 1 -
500 mg/ml, preferably 10 - 100 mg/ml.

[0118]
When dextran is used as the above-mentiocned

10 polysaccharide, the concentration of dextran in the aqueous
solution of the present invention is, for example, not less
than 1 mg/ml, preferably not less than 10 mg/ml, more
preferably not less than 30 mg/ml, still more preferably not
less than 65 mg/ml. In addition, to avoid an adverse influence,

i5 the concentration of dextran in the agueous sclution is, for
example, not more than 500 mg/ml, preferably not more than 200
mg/ml, more preferably not more than 125 mg/mi, still more
preferably not more than 100 mg/ml. Thus, the concentration of
dextran in the aqueous solution is, for example, 1 - 500 mg/ml,

20 preferably 10 - 200 mg/ml, more preferably 30 - 125 mg/ml,
still more preferably 30 - 100 mg/ml, further more preferably
65 — 100 mg/ml.
{0119]

When a combination comprising trehalose and

25 hydroxyethylstarch; trehalose and dextran; or trehalose,
hydroxyethylstarch and dextran is used as polysaccharides, the
concentration of each pelysaccharide in the aqueous solution is
preferably set such that the effect of suppressing a decrease
in the survival rate of the mammalian stem cells is enhanced

30 more by using these combinations than by a single use of each
of trehalose, hydroxyethylstarch and dextran.

[0120]
By suspending mammalian stem cells in an agueocus
physiolegical solution containing at least one polysaccharide

35 selected from the group consisting of trehalose,
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93.3 ETK 97.2 95 93.8 /5 120 mn 0O 25 37 MSCM 78.5 82.3 75.4 HBSS 79 80.4
77.8

hydroxyethylstarch and dextran, which has been adjusted to such
concentration, a decrease in the survival rate of the mammalian
stem cells can be conveniently suppressed.
[0121]

5 (2. Method of suppressing decrease iIn the survival rate of
mammalian stem cells)

The present invention provides a method of suppressing a
decrease in the survival rate of mammalian stem cells,
comprising suspending mammazlian stem cells in an agueous

i¢ physiological soluticn containing 1, 2 or 3 kinds of
polysaccharides selected from the group consisting of trehalose,
hydroxyethylstarch and dextran (preferably, aqﬁeous isotonic
solution containing 1, 2 or 3 kinds of polysaccharides selected
from the group consisting of trehalose, hydroxyethylstarch and

15 dextran). When 2 or 3 kinds of polysaccharides are used in
combination, a combination of trehalose and hydroxyethylstarch,
a combination of trehalose and dextran, a combination of
hydroxyethylstarch and dextran and a combination of trehalose,
hydroxyethylstarch and dextran particularly suppress a decrease

20 in the survival rate of mammslian stem cells in & suspension
(i.e., floating mammalian stem cells).
[0122]

Suspending mammalian stem cells in an agueous

physiological solution containing at least one polysaccharide
25 selected from the group consisting of trehalose,

hydroxyethylstarch and dextran alsoc encompasses adding at least

one polysaccharide selected from the group consisting of

trehalose, hydroxyethylstarch and dextran to a mammalian stem

cell suspension to give a suspension of mammalian stem cells in
30 an aqueous physiological solution containing at least one

polysaccharide selected from the group consisting of trehalocse,

hydroxyethylstarch and dextran.

[0123]

The definition of each term such as “trehalcse”,

35 “hydroxyethylstarch”, “dextran”, “mammal”, “stem cell”,

38



ETK 86.8 84.7 82.1 60 nm 0 25 37 M5CM 84.4 83.9 82 HBSS 85.7 79.2 88.1
ETK

“adhesive”, “isclated or purified”, “a single-cell state”,
“floating”, “aggregation”, “isotonic”, “agueous physiclogical
solution”, and the like is, unless otherwise specified, as
described in the above-menticned I.

5 [0124]

The mammalian stem cells to be used for the method of
suppressing a decrease in the survival rate of the present
invention are preferably adhesive stem cells. This is because
the survival rate of adhesive stem cells more easily decreases

10 in a suspension (i.e., in a floating state) compared with
nonadhesive cells. The adhesive stem cells are preferably
mesenchymal stem cells or pluripotent stem cells,

[0125]

The mammalian stem cells may be separated from the body

15 or passage cultured in vitro.

[0126]

The mammalian stem cells to be used for the method of
suppressing a decrease in the survival rate of the present
invention are preferably isolated or purified.

20 [0127]

The mammalian stem cells to be used for the method of
suppressing a decrease in the survival rate of the present
invention preferably contain mammalian stem cells in a single-
cell state. The proportion of the mammalian stem cells in a

25 single-cell state, which are contained in the mammalian stem
cells, is generally not iess than 70%, preferably not less than
9C%, more preferably not less than 95%, still more preferably
not less than 99% (for example, 100%).

[0128]

30 Particularly, acdhesive stem cells are prone to suffer
damage when they are floating in a suspension and in a single-
cell state, and the survival rate thereof easily decrease.
However, a decrease in the adhesive survival rate of the stem
cells can be effectively suppressed by at least one

35 polysaccharide selected from the group consisting of trehalose,
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hydroxyethylstarch and dextran.
[0129]

The aqueous physiological scoluticon to be used in the
present invention preferably comprises a combination of

5 trehalose and hydroxyethylstarch, or trehalose and dextran. A
combination of trehalose with hydroxyethylstarch or dextran is
expected to enhance the effect of suppressing a decrease in the
survival rate of the mammalian stem cells. Particularly, the
combination can be expected to effectively suppress a decrease

10 in the survival rate of adhesive stem cells in the suspensicn
in the state of floating (especially, adhesive stem cells in
the state of floating in a suspension and in a single-cell
state).

[0130]

15 The concentration of the pelysaccharides in an agueocus
physioclogical scolution containing at least one polysaccharide
selected from the group consisting of trehalose,
hydroxyethylstarch and dextran is not particularly limited as
iong as it is sufficient to suppress a decrease in the survival

20 rate of mammalian stem cells.

[0131]

For example, when trehalose is used as the above-
mentioned pclysaccharide, the concentration of trehalose in the
aqueous solution is generally not less than 4.53 mg/ml,

25 pfeferably not less than 15.1 mg/mi, so that it will be
sufficient to suppress a decrease in the survival rate of
mammalian stem cells. To avold an adverse influence con the
survival rate of the stem cells, the concentration of trehalose
in the agueous sclution is generally not more than 362.4 mg/ml,

30 preferably not more than 181.2 mg/ml. Thus, the trehalose
concentration of the agueocus solution is generally 4.53 - 362.4
mg/ml, preferably 15.1 - 181.2 mg/ml.

[0132]
Even when the above-mentioned polysaccharides other than

35 trehalose are used, a concentration sufficient to suppress a

40



78.7 72.5 [0146] When MSCM or HBSS was used, the cell survival rate
mar kedl y decreased with the progress of tine. However, a 20 decrease in the
survival rate was suppressed with ET-K. [0147] 3. Exam nation of cel

aggregation state Wen MSCM was used, faormation of cell aggregate nasses
Was. obserYREEER M B0 it BTEMAhe2SeaPt bhet RETHRLI=ASHHE o8 hd PG

Even at 0G,sfof 8844 b PfhLeldpn Rg9iagate NAssen: Mg atsorobseried from 60
mn after t%% start of the Eggt. jhen ﬁESS maslused, formation of cel

aggr egat et nelszbssewas observed from 120 nin after the start of the test at
25C and 3£§13§yen at 0C, fornmation of cell aggregate masses was al so
observed 240 mn fromthe start of the test. On the other hand, when
ET-K was used, Wiosieiydro:afetdys stelrdchadgr egatieasasise salvase -fnohserd/ ed
?gﬁth?L;g%}%%%¢$ﬂékgéé¥n€ggaégﬂ?ght%;tgg% %%Sgyggoggé%§§52§g¥éhE?Ejthe
agueous solution is, for example, not less than 1 mg/ml,
preferably not less than 10 mg/ml. In addition, to avoid an
adverse influence on the survival rate of the stem cells, the
10 concentration of hydroxyethylstarch in the aqueous soclution is,
for example, not more than 500 mg/ml, preferably not more than
100 mg/ml. Thus, the concentration of hydroxyethylstarch in
thé agueous solution is, for eiample, 1 - 500 mg/ml, pféferably
10 - 100 mg/ml.
15 [0134]

When dextran is used as the above-mentioned
polysaccharide, the concentration of dextran in the agqueous
solution of the present invention is, for example, not less
than 1 mg/ml, preferably not less than 10 mg/ml, more

20 preferably not less than 30 mg/ml, still more preferably not
less than 65 mg/ml. In addition, to avoid an adverse influence
on the survival rate of the stem cells, the concentration of
dextran in the aqueous solution is, for example, not more than
500 mg/ml, preferably not more than 200 mg/ml, more preferably

25 not more than 125 mg/ml, still more preferably not more than
100 mg/ml. Thus, the concentration of dextran in the aqueous
solution is, for example, 1 - 500 mg/mi, preferably 10 - 200
mg/ml, more preferably 30 - 125 mg/ml, still more preferably 30
- 100 mg/ml, further more preferably 65 - 100 mg/ml.

30 [0135]

When a combination comprising trehalose and
hydroxyethylstarch; trehalose and dextran; or trehalose,
hydroxyethylstarch and dextran is used as polysaccharides, the

concentration of each polysaccharide in the aguecus soclution is

35 preferably set such that the effect of suppressing a decrease
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aggregat e masses was sonewhat observed after 240 min fromthe start of the
test. At 0C, formation of cell aggregate nasses was not observed even after
240 min fromthe start of the test. io Wien ET-K was used, the floating

state of the cells was paintained until 240 mn fromthe start of the test

at any tenPelafufBrViA4SIaF Bxdien RFTR ISR c EFFTnEF phdl bHyHEWRST MSCM
was used, n§eEELPf uk ey Celdfe Weind ioRsaved thanhayeaf o1 ABde prot rysi o The
appearance rate of swollen cells was | ow. When HBSS was used, the
proporti odfofrehalesd | shyduaxytornrissicawh nededsetizaver time. In addition,
t he appear gnsg 20 rate of swollen cells was high. On the ot her hand,
when ET- K was Lsed, the proportion of the cells with protrusion was |ow as
conpared to MSChhandcemiSStulie cappeaaneeusapayol odwwi teh seldisiovas | ow as

conpared to CM and HESS. 25Cenerally, adherent cel|ls are known to form
prot r usi ofi°Th2 4R 3Y t ThptedY e P HEKES '%ﬁdﬁnaeiﬁ‘ét?ﬁik AR Pl P Bh t he

floating tbABisThh§ 46 DRGSR N8 0akRAyIEAEBCAPRNY BSe Bt Sid £SahdP the
cells. In addition, swelling of the cell is considered to indicate
decr easedsBESRSRHENG redEF e afotedl o33 Lsot decyithindehanterg stide t he

cyt opl asm Ilfégg]fiheo@qv%%pﬁgﬁg%/%éeoa}l&ﬁsq&;gchTéghe cell norphol ogy, ET-K

was consi der ed oypose a as conpared to ot her
conposidi 69180] utions. [0149] 35 [ Exanple 2] The swi ne
subcut aneous adj pos ti.ssue-cfg rived mesenchynal sﬁtaﬂnscel | s, prepared .in

0
Exanpl e 1 were DPassayEy T d "PEESBEE AEETNCE (B gt - B2 Ner e
pl ated onithrse d&r-eradishes.1iHhe Lellss l%@ea\éﬁﬁhgdac%cﬁff@arﬁidf?s with 5 m

PBS(-) per s 10 cmdish, and detached by treating w trypsi n- EDTA
(0.25% t r §PRPRSSIL VM EDFA N trehalgssed si Acbiavedngied cb | 9&ftaitad 1yThe
oot 8 e FELLIR (D OBRE Rl spemur Yt 2 10 here el et Lo
and suspeb@edsin 5 ml

Suspending mammalian stem cells in an aqueous
physiological solution containing at least one polysaccharide
selected from the group consisting of trehalose,
hydroxyethylstarch and dextran can be performed by a method

20 well known In the art such as pipetting, tapping and the like.
By such operation, mammalian stem cells float in an agueous
physiclogical sclution containing at least one polysaccharide
selected from the group consisting of trehalose,
hydrozyethylstarch and dextran.

25 [0139]

All references cited in the present specification,
including publication, patent document and the like, are hereby
incorporated individually and specifically by reference, to the
extent that the entireties thereof have been specifically

30 discliosed herein.
[0140]

While the present invention is more specifically
explained in the following by referring to Examples, it is not

limited in any way by the Examples shown below.

35 Examples
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| o of ET-kyoto (ET-K manufactured by O suka Pharmaceutical Factory, Inc.).
The cell suspension in ET-K was dispensed by SOOto ten 15 nL tubes, and
left standing at roomtenperature (25C) for 10 min. An appropriate anount
of saline was ?dded to each tube to dilute the cell suspension in ET-K 2-
to 10-fo|é na /5 the mxture was further left standing for 30 mn.

Ther eaf t efExkmpllelsame manner as in Exanple 1, the survival rate was

cal cul ated and the Eresence or absence of the cell aggregate nmass was

observed. ~TheLFRIEREECRrf sHEWE iSPraic@cpus] agsopseotFapre-2eHivedion rate
12 3 4 5nBsén8hPndP sebd cunmer g 2ar-mscs)

5 (1) Preparation of swine tissue
Swine subcutaneous adipose tissues were collected from

the inguinal region, visible tissues different from adipcse
tissues such as blood vessel, muscle and the like were removed
with micre scissors, and thereafter, mincing and washing with

10 HBSS (Hanks’ solution) were repeated several times. Washing
was continued until removal of blood cells (or clots) and
removal of membrancus floating substances such as muscle and
the like could be visually confirmed. The obtained swine
subcutaneous adipose tissues were minced with scissors.

i5 The minced tissues were mixed with the same amcunt of
HBSS. The mixture was gently shaken and left standing to allow
separation intec 2 layers. Only the upper layer was recovered.
C.2% Collagenase (Type I)}/EBSS was added to the recovered upper
iayer and the mixture was gently shaken at 37°C until the

20 adipose tissues completely became liguid (maximum 90 min). To
the reaction mixture was added 10% fetal bovine serum {E'BS) -
containing oMEM in an amount equivalent to or more than the
amount of the cocllagenase reaction mixture. After mixing, the
mixture was separated into 3 layers (nucleated cell, sclution

25 and fat, from the bottom) by centrifugation. Oniy the lower
layer was recovered and resuspended in HBSS. This operation
was repeated three times. Finally, the cell suspension in oMEM
containing 10% FBS was transferred to a culture dish and
cultured. MSCs adhered to the bottem of the culture dish.

30 [0142]
(2) Preparation of cells (Pig AT-MSCs P6) to be used in the
experiment

In the operation of (1), MSCs that adhered to the culture

dish continued to grow and, 5 - 7 days later, the bottom of the

35 culture dish was densely filled with the cells. Upon reaching
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confluence, discontinuation of growth or cell death is induced
in MSCs. Befeore reaching confluence, therefore, MSCs were
detached from the culture dish and plated on a fresh culture
dish at a low density. MSCs that adhered to the bottom of the
culture dish were washed three times with PBS, and trypsin-EDTA
(0.25% trypsin, 1 mM EDTA-4Na) was added. MSCs were detached
from the culture dish, suspended in 10% FBS-containing oMEM in
an amcunt that affords low density of the cells, and
transferred to a fresh culture dish. This operation was
repeated 6 times (6 passages=P6}.
[0143]
{3) Suspending cells in each solution

The Pig AT-MSCs P6 obtained in (2) were used for the
experiment.

The cells were washed three times with 5 ml PBS(~) per 10
cm dish, and detached by treating with 1 ml trypsin-EDTA (0.25%
trypsin, 1 mM EDTA-4Na) for 20 sec into a single-cell state.
The obtained cells were transferred into a 15 ml Falcon tube
and recovered by centrifugation. After washing twice with
PBS(-), the cells were subjected to be washed once again with
each solution [ET-kyoto {ET-K, manufactured by Otsuka
Pharmaceutical Factory, Inc.), HEBSS, MSCM (DMEM+10% FBS)] for
adaptation. ET-K contains trehalose at a concentration of 45.3
mg/ml. Thereafter, the cells were suspended in each solution
to 2.5x10° cells/50 ulL.

The suspension was left standing at each temperature (0,
25, and 37°C), pipetted several times with 20 pL PIPETMAN 0, 30,
60, 120 and 240 min later, and 10 pL thereof was transferred to
a dish.

A stereomicroscope was focused on the lowermost surface
of the suspensicn on the dish, and observation was performed.

The cells forming a mass with adjacent cells under the
microscope were taken as cell aggregate mass. The cell
aggregate mass was confirmed to be obviously moving as a mass

by shaking the dish on the stage of the microscope.
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83.5 aggregate nunber 0 0 0 2 2 2-3 2 2-3 2-3 2-3 aggregation ratio 0 0 0 1
or less 1 or

[0144]
2. Examination of cell survival rate

An influence of each condition on the cell survival rate
was examined.

5 The number of the surviving cells per 50 pulL was
calculated by Trypan Blue staining, and the survival rate of
the cells was calculated by comparing the number with that of
the surviving cells in 50 pL at the time of the start (2.5x10°
cells). The results are shown in Table 1.

10 [0145]

Table 1

Survival rate of MSCs in various cell suspensions

30 min 60 min

C 25 37 0 25 37
MSCM 88.3 90 90.2 MSCM 84.4 183.9 |82
HBSS 82.5 91.4 |93.3 HBSS 85.7 | 79.2 }88.1
ETK 97.2 95 93.8 ETK 89.8 | 86 84.8

15 120 min 240 min

C 25 37 0 25 37
MSCM 78.5 82.3 |75.4 MSCM 83.1 | 74.5 |55.6
HBSS 79 80.4 | 77.8 HBSS 79 84.4 |59.5
ETK 86.8 84.7 [82.1 ETK 84.5 | 78.7 |72.5
[0146]

When MSCM or HBSS was used, the cell survival rate
markedly decreased with the progress of time. However, a
z0 decrease in the survival rate was suppressed with ET-K.
[0147]
3. Examination of cell aggregation state
When MSCM was used, formation of cell aggregate masses
was observed from 30 min after the start of the test at 25°C

25 and 37°C. Even at 0°C, formation of cell aggregate masses was

also cbhserved from 60 min after the start of the test.

When HBSS was used, formation cf cell aggregate masses
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less 1 or less 1 or less 1 or less 1 or less 1 or less total liquid volune
0.511.52 253 3.5

was observed from 120 min after the start of the test at 25°C
and 37°C. Even at 0°C, formation of cell aggregate masses was
also observed after 240 min from the start of the test.

On the other hand, when ET-K was used, formation of a

5 cell aggregate masses was not observed until after 120 min from
the start of the test at 25°C and 37°C, and formation of cell
aggregate masses was somewhat observed after 240 min from the
start of the test. At 0°C, formation of cell aggregate masses
was not observed even after 240 min from the start of the test.

10 When ET-K was used, the flcating state of the cells was
maintained until 240 min from the start of the test at any
temperature.

[0148]
4, Examination of cell morphology

15 When MSCM was used, some of the cells were observed to
have formed protrusion. The appearance rate of swollen cells
was low.

When HBSS was used, the proportion of the cells with
protrusion increased over time. In addition, the appearance

20 rate of swollen cells was high.

On the other hand, when ET-K was used, the proportion of
the cells with protrusion was low as compared to MSCM and HRSS.
The appearance rate of swollen cells was lcow as compared to
MSCM and HBSS.

25 Generally, adherent cells are known to form protrusion in
an attempt to adhere to a dish and the like depending on the
floating time. This is because the floating state applies a
stress to the cells. In addition, swelling of the cell is
considered to indicate decreased csmotic-pressure control

30 potency inside and outside the cytoplasm. From the above
observation results of the cell morpholecgy, ET-K was considered
to pose a minor stress on the cells as compared to other
composition scluticns.

[0149]
35 [Example 2]
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4 4.5 5 trehal ose concentration (nmg/NI') 45.3 22.65 15.1 11.33 9.06 7.55
6.47 5.66 5.03 4.53 [0151] (Cell aggregability) When a stock
solution of ET-K, a 2-fold diluted solution 25 thereof and a 3-fold diluted

solution ther eqf, vele 58y 2.:586,2994893L8 TRSS. L83 Nl LIRAINET: mifien

stem cells prepared in Example 1 were passaged twice and the
cbtained cells (Pig AT-MSCs P2) were plated on three 10 cm-
dishes. The cells were washed three times with 5 ml PBS{-) per
5 10 cm dish, and detached by treating with 1 ml trypsin-EDTA
(0.25% trypsin, 1 mM EDTA-4Na} for 20 sec into a single-cell
state. The obtained cells (1.7x10° cells; survival rate,
94.1%) were transferred into a 15 ml Falcon tube, recovered by
centrifugation, washed twice with PBS({-), and suspended in 5 mL

i0 of ET-kyoto (ET-K manufactured by Otsuka Pharmaceutical Factory,

Inc.). The cell suspension in ET-K was dispensed by 500 uL to

ten 15 mL tubes, and left standing at room temperature (25°C)

for 10 min. An appropriate amount of saline was added to each

tube to dilute the cell suspension in ET-K 2- to 10-fold and
15 the mixture was further left standing for 30 min. Thereafter,

in the same manner as in Example 1, the survival rate was

calculated and the presence or absence of the cell aggregate

mass was observed. The results are shown in Table 2.

[01507

20 Table 2

dilution rate| 1 2 3 4 5 6 7 8 9 10
cell murber 1.25 1 1.25 | 0.92 1 1 1.25 | 0.92 1 0.92
survival rate| 91.5 | 892.3 90.2 92.3 §2.3 | 88.3 | 93.1 | 80.1 | 90.5 | 83.5
aggregate
number
aggregation lor {lor|lor|{lor|{lor}lor| lor
ratio less less | less | less | less | less | less
total liguid
volume
trehalose
concentration 45.3 | 22.65 | 15.1 | 11.33 | 9.06 | 7.55 | 6.47 | 5.66 | 5.03 | 4.53

(g /m1)

0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

[0151]
(Cell aggregability)
When z stock solution of ET-K, a 2-fold diluted solution
25 thereof and a 3-fold diluted solution therecf were used, a cell

aggregate mass was not observed. When ET-K was diluted 4-fold
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or nore, aggregate masses of 2 - 3 bonded cells were slightly observed.
Therefore, it was suggested that a stemcell aggregation suppressive effect
is exhibited at a trehal ose concentration of at |east not |less than 15.1
nmg/m . 5 [0152] (Cell floating property) After. observation_of cell
aggr egabidn mpreyh@deses tRemaseesuspendedd Perdedieidihgsdte fdemtly

temperat yse 250 fop10:810, a0d,d 0% celdsddpating prensr Lyitas obser ved

under a 10 m'croscope. stock solution, a 2-fold diluted solution
t her eof angyre@tiiod sdipputed ivel affentt hereglfiilnered Ised tdedhadelsles fl oat ed

stably. On the other hand, when ET-K was_dilute -fql r more, the cells
preci pi t ABFFELAY-Gn O&hé‘ts&ﬁg‘s ﬁﬁté\r,\?%%svx}?%nﬁs%\;[ gnrﬁdf]@lBSS. Therefore, it
was 15 suggestied that the stemcells float stably at a trehal ose

concentration of at least 15.1 ng/m or nore. [0153] (Cell norphol ogy and
survival (Gald) floating pE@eRTién ET-K was diluted with saline, no

si gni ficant 20 i 168! b£MBEPHOL OGYe Q5b SLI ¥4 Valnd &l 14ag cqhser ved
wi thin the testAe ;}g%gesggya?ﬁgﬁd%utléon rg?e?é)[ 0154]3!r [ Exanpl e 3] 'elghe SW ne
subcut aneais: AdirpRee tliefsuetdadiigdateseonhyeampe 25t sten{ T€L) sfprepéred in

Exanmple 1 were aged .ten.tines and the obtain C i T- M5Cs P10)
were pl at”é]dlfor?r[%g-i?‘rﬁ &< eg.lef‘ﬁéngePng%F% V\\;\%sshcg%s?%%cz “fr?irfegcséw th 5-ni
PBS( - );0P641 kvl shyhandrdekaghedk byo tuteadn ng Wi-tfo 1k mliliatypsi n- EDTA

(0.25%trypsin, 1 mM EDTA 4Na) for 20 sec into a single-cell 30 state. The
obt ai ned Bt therseicandsa Sufoidaritated 38lwoyoReetsdn W% red to a

15-m Fal t v Lf ugst ign WashedHu, cenwnt RTPRS(-)
and suspe%%%id :J%%S Jr?ﬁ(i%f %E_%%%éﬁt %%(QEI%EIL?K manuf act ur ed bf;mCI suka '
Phar maceutd < ali Ikeetdody fdlac or. mThre, cbhe sadpensiopip it HRK ReE: e fin

standing at 4C 35 for 5 hr, or 27 Ther er,mlnt sa ner as in

Exanpl e 1&1? FEEURANVE" Aat & sMgchﬁpgtgggghd %%epﬂrbgseéncqg g?gabsence of
a cel | ;;aggregaitedags aheokservedl 1FheloasubtsbayeashowrdimItads e 2. After
standing for 5 hr or 27 hr, the cells_were further cultured for 24 hr,

after whiednasgragijon of at least 15.1 mg/ml or more.
[0153]

(Cell morphology and survival rate)
Even when ET-X was diluted with saline, no significant
20 change in the cell morphology or survival rate was observed
within the tested range of the dilution rate.
[0154]
[Example 3]
The swine subcutaneous adipose tissue-derived mesenchymal
25 stem cells prepared in Example 1 were passaged ten times and
the obtained cells (Pig AT-MSCs P10} were plated on 10-cm
dishes. The cells were washed three times with 5-ml PR3(-) per
10-cm dish, and detached by treating with 1-ml trypsin-EDTA
(0.25% trypsin, 1 mM EDTA+4Na) for 20 sec into a single-cell
30 state. The cbtained cells (3.3x10B cells; survival rate,
98.5%) were transferred to a 15-ml Falcon tube, recovered by
centrifugation, washed twice with PBS(-), and suspended in 5 mL
of ET~kycto (ET-K manufactured by Otsuka Pharmaceutical Factory,
Inc.). The cell suspension in ET-K was left standing at 4°C

35 for 5 hr or 27 hr. Thereafter, in the same manner as in
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5 nor phol ogy was observed under a m croscope. [0155] (Cell aggregability)
After being detached fromthe dish, the cells were suspended in ET-K and
left standing at 4C. As a result, cell 10 aggregation did not occur at any

‘tinme point of 5 hr and 27 hr Iater and a single-cell state was maintained.
Thus, it Wagmehewh tHa Sdl%‘@lqala@tégé’talsoﬁaéﬁﬁﬂaﬁﬁgl el efPRATPIVAISHE by

ET-K is expibhted, pvendty 4lqddyka8] naas( §ang§gr{;@ae) The resm%ssa&él val

rate at 5 hr later was 78. 7% and that at 27 hr |ater was 65.9
survi val shtenwas Bibskr vbd Pdtdecsbasdiby 301965/«ﬂh1r ¢ o4 (rthr tth@e 5’-eﬂrlsand by

0. 58% hr from hr. to 27 .hr 01571 ( o] After
st andi ng ¥or® gﬁ i rﬁ]hturetcﬁgf%reljzlésh\}:\é% t}"{ergi1 ]9%{ va?ed for 24 hr. As

a reSU|§,m©hph@Bd><j}S wdmtomdhereel uneleirha mhaﬁ:esmepe.observed to be

consi stent vvith the survival rate. 25 However, about 10% of the cells
preserved [§6¢°D7 hr were observed to have i rregul ar norphol ogy. The
proporti oncgjltg@g drsi Widhy i rregular nmorphol ogy was not nore than 1% of
the cells preserved Tor 5 hr. [0158] 30 [Exanple 4] (1) Preparation of
human bone mar rlbwedlerhaﬂew MECsqisBMEVBGs fhe dishBobhkenaetbw waids (20 - 30

i 1 " hepat RRPSTHE Uhd: ik PR O817Ts SMBPe s nba gnce W P PRSI L) | AR
recovefedadoroyacim rdifdigaiti ercir 3@0agyf eim20poing whi 8hhinesnd epeatred
again. later, and a single-cell state was maintained. Thus, it was
shown that a cell aggregation suppressive effect provided by
ET-K is exhibited even at 4°C.
[0156]
15 (Survival rate)

The survival rate at 5 hr later was 78.7%, and that at 27
hr later was 65.%%. The survival rate was cbserved to decrease
by 3.96%/hr from 0 hr to 5 hr and by 0.58%/hr from 5 hr to 27
hr.

20 [0157]
| (Cell morphology)

After standing for 5 hr or 27 hr, the cells were further
cultivated for 24 hr. As a result, the cells that adhered to
the plate were observed to be consistent with the survival rate.

25 However, about 10% of the cells preserved for 27 hr were
observed to have irregular morphology. The proporticn of the
cells with irregular morphology was not more than 1% of the
celis preserved for 5 hr.

[0158]

30 [Example 4]

{1} Preparation of human bone marrow derived MSCs (hBM-MSCs)

Bone marrcow cells {20 — 30 mL) were ccllected from human
iliac bone with a syringe containing 60C0 unit heparin. The
bone marrow cells were washed once with PBS({-), and recovered

35 by centrifugation at 200 g for 20 min, which was repeated again.
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The cells were suspended in aMEM containing 10% FBS, transferred to a
culture di sh and adhesion culture was perforned. (2) Preparation of
cells (hBM MsCs P3) to be used for the 5 experinent By the operation
of (1), MSCs that adhered to the culture dish continued to grow and, 5 - 7
days | at efhet el botitesin sluspended tor eMgMsronagiaenget Y5 fi%%ed with the

cells. Up J fl i: S€0At KN i f cell death is
99a£§€%%&ge1§38%e aragggﬁien@lgﬁ AhhnEahE oo cgLoutd s

induced /0 in g confluence, therefore, MSC was detached
fromthe patforesdi sh and plated on a fresh culture dish at a | ow density.

MSCs t hat ,adhered tq .t he tt of e | t i sh_was hed .t hree tines
with Poe (ot SRt R s o ek B P e e R il et
MSCs V\@ree{@eglﬁﬁ@;g&ed fromthe culture dish, suspended in 10%
FBS-containing aMEM in an anount that affords |ow density of the cells, and

transferred to BY filsiPranatdcd aifsHl) ThMSCEperat i 3wk riepddied™d tiifes (3
passages=fp3};, '%Agﬁ‘rﬁcgr?ﬂo%’vaﬁﬁl,l sder WVSQ%zE/B?étéé‘E! ecipb A S G 19 20

cmdish and cul tured. ell's were washed three times with 5-m PBS(-)
per 10- cnedishye ahicsidetesc lwedidey vt fedttedgwiihhtie ntel by psilpcEDEA2CD12E5%

t in, 1 mM EDTA-4Na)_for .20 i nt ingle- te.; The oht aj ned
col T wer GORT HRGH &Y O S SVEBLER PE 8BRTETORE Farbyared by ntecd "°

ube, recovered by

centrifugatiene. wasifedet weeeh2bgWebhf PBSfcg, @ sttapendest iwast he sol utions
with follow ng conposition. After standi n% for 240 mn and 480 mn, the
n

presence SFtaBRIRCEB Tife RISy GledarNBnPhakedheR ¥ et & NG: Celi 4 4Te

(Osuka Pharpeceut ical fRCLONY, LBEs) tiht HegRaRder-d KHRIHY e rrceut! cal
Co., Ltd.) 30 1xT&NS: saline containing 45.3 ng/m D (+)-trehal ose (Wako

Pure Chenteatutradissity ivess vashed LXTeE thespandeh PRYORMMN PhavpriceiTdal
Co., Ltd.) coptaining 45.3 ng/ +)-trehal os ko Pure Chemi cal

| ndust ri eé?‘@?ﬂ.Br%TMQ&:E%S%Hﬁ e3¢ KV&%#P@F&&@?&& cal Co.,
Ltd.) 1£ontehdhay 2 1 muiBudet Helal, osasp¥alied Pim el ChefBsadorlradirsing es,
Ltd.) and 2 unit/m trehal ase (SI GW). [0159% Trehal ose is a][maj or
conponent M§EM B0 |@n FRPUS. Fhdg mtLiogds LRY EBREehY rati b dfetrohd ke

cont al ned#%aﬁéﬁecﬁeé%n%re&ﬁ c%msﬁ%omghhyl B B dhdyanafatiaan containi ng
y

6(wW V)% o droxyet hyl starch (wei ght-average nol ecul ar wei ght (Mv), about

70000; degepeabfd shidsimgaut (Sompas@ag@s=F§)55) .
Euman bone marrow cell-derived MSCs were plated cn a 10-

20 cm dish and cultured. The cells were washed three times with
5-ml PBS(-) per 10-cm dish, and detached by treating with 1-ml
trypsin-EDTA (0.25% trypsin, 1 mM EDTA-4Na) for 20 sec intc a
single-cell state. The obtained cells were transferred into a
15~-ml Falcon tube, recovered by centrifugation, washed twice

25 with PBS(-), and suspended in the solutions with following
composition. After standing for 240 min and 480 min, the
presence or absence of the cell aggregation was observed.
NS: saline (Otsuka Pharmaceutical Factory, Inc.)
H: Hespander (KYORIN Pharmaceutical Co., Ltd.}

30 1xT&NS: saline containing 45.3 mg/ml D-(+)-trehalocse (Wako Pure
Chemical Industries, Ltd.)
1xT&H: Hespander (KYORIN Pharmaceutical Co., Ltd.) containing
45.3 mg/mL D-{+)~trehalcse (Wako Pure Chemical Industries,
Ltd.)

35 1xT&H&TRase: Hespander (KYORIN Pharmaceutical Co., Ltd.)

50



[0160] 10As a result, when NS and H were used, formation of cell aggregate
masses was observed after 240 min fromthe start of the test. On the other
hand, when 1xT&NS and 1xT&H were used, formation of cell aggregate nmasses
was not observed both_at 240 min and 480 nmin fromthe start of the test.

However, @ABRZ1B1EYehat ddes Ridddimpdséd oy et ndREPaBRr et Ot FBt$dh of a cel |

aggr egat eTBS S Wass 0bse Vetind Q1QH;: ¢ /mi. trenhalfb8M {BecaRpye results, it was
shown that the cell aggregation suppressive effect of ET-K is caused by

trehal oseil020°]0162] [Exanple 5] (1) Preparation of human adi pose
oSt Ve MR (B IBC i, coplTRRSUECH Aok, L PO, e

were col |l ected, "Vvisi i'ssues om adi poSe tissues 's
bl ood 25 vkssebncausthei@andhf herdhdle seerentareddini Eh-Ki criescirs&ar s and

thereafter, m ncing and washing w t h HBSS gHanks', sol lrlti on) V\gre r epeat ed
several tRnBYITQRERTRYL SRR b RiTAEE it ICORERBTANIoP (B Bod Rkl 1's (or

clots) anﬁyaﬁag%ékhyisf@f@{ anpusHd QatdRgesHBIEantes sdchhaswusclHand the

| i ke coul d” be visual 'y confirned. The "obtai ned human Subcut aneous
adi pose tV880es degecsi sicetibdtituddionsols 50 — 0.55The minced tissues were
m xed wt OEE? sanme anmount of HBSS. The mi xture was gently shaken and |eft
st andi ng a Fow separation into 2 layers. Only the upper |ayer was
recoverged. 35 0285% Cadlbgenasas: (Bypad )}V HBSE wasdadfednsoi dheot esener ed
upper layer and the m xture wasEbs ent | shakegﬁ%t 37C_unti]. the adipose

. |

tissues cORPFefefy Beedm® T3HARFCITES Rd tPEactlof i kT o et Was® Bde P 10%

fetal bovipg sestm (GBI RtRINhAGdaMNEn Al kBENET 3 DAL < Fd1E WP WsRdNas
separated into 2 |ayers bE/ 5 centrifugation. Only the | ower |ayer was

r ecover edfangarésuspe i SO HBIS. LeTHIES seFeati BRTwaSSpEpRAt AR iFlee?4q nes.
Finally, tF I spensi iR .a o] LRi.N % FBS was, tr, ferred to
a cul tureﬁlglgsﬁggnéégurﬁjfﬁr%%}n I\%&I\%%Iﬁ% %ga:tglet %gég()t t}g% of t'he culture

di sh. (o (2¢hPlepareds ofeoimmeddds HhAFeMECs sB3) Ffhomatxperofeatcell By

t he operation of él , M5Cs that adhered to the culture dish continued to
grow and, 38§9regag y’éa?%t"ééfsj PREDHHom of the culture dish was densely
filled w th1the cells. Upon reaching confluence, discontinuation of growth
or cell death is induced /5 in MSC. Before reaching confluence, therefore,
MSCs were det achednf s aive aswld sdi s ane phavedtbatatheeshlEul ture dish

o hou SR e AVt L. thephold a3 gt oy LR AISL, vas
EDTA- 4Na) [0as2added. MSCs wer e
[Example 5]
(1) Preparaticn of human adipose tissue-derived MSCs (hBM—MSCs)
Human subcutaneous adipose tissues were collected,
visible tissues different from adipose tissues such as blood
25 vessel, muscle and the like were removed with micro scissors,
and thereafter, mincing and washing with HBSS (Hanks’ solution)
were repeated several times. Washing was continued until
removal of blood cells {or clots) and remcval of membranous
floating substances such as muscle and the like could be
30 visually confirmed. The obtained human subcutaneous adipose
tissues were minced with scissors.
The minced tissues were mixed with the same amount of
HBSS. The mixture was gently shaken and left standing to allow
separation into 2 layers. Only the upper layer was recovered.

35 0.05% Ccollagenase (Type I)/HBSS was added to the recovered
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22 detached fromthe culture dish, suspended in 10% FBS-contai ning aMEM in
an anount that affords |ow density of the cells, and transferred to a fresh
culture dish. This operation was repeated 3 tinmes (3 passages=P3). The

cel | s obtai ned by passagi ng hAT-MSCs and hBM MSCs 25 three tines (hAT-MSC
P3 and hBMPRSC RP3yenerwed pihd auxomrE0vem deshdy. sirhkeredt s3Wr enadhédct hr ee

times wthydxgle PBS(s A0 $RcaaRddeghaghedr b id saliRgow th 1-m
trypsin- E%CF p%‘?z 00?%%/382;{%&1 an)EDTE?4Na) f%or 20 sec intoaa siongl e-cel |
state. Theirbtag nezs celdsd (HAT-O4BEY P®vine0x20BmMceFRS) —Qontamvinglciit.e,

98.4% hB Cs P3, 1.25x105, cells: survival.rate 6., 89 r ransferred
to a s P ERE el R A ies i ahprRrhdl Band et L L
PBS(-) ,s apdnsuspeqsietcn N the yf ehkonbngr coapesita Onreiwdieanend 00 114).

After standing at roomtenperature (about 25C) for 240 mn or 24 hr, the 35
survival FareShended kelHESSwas TheSstPelatdpy Yhe tTatesydiegat itdAeand

mor phol Ogym&iapb@ ved ) Ryrdheramre ; nabiel sbangdiAgng ol oR48dn . or 24 hr,

the cells were Turther cultured for 12 hr and the cell norphol ogy was

obser ved. ¢ fadxi@tredHespanderl {uktORIINhPhadnacébtiredl CECs [adderesoiiai ni ng 5
4.53 ng/ D-(+)-trehal gse ko Pur.e.Chem cal Industries, Ltd.) 0.1XT&NS:
sal i ne (Cwikgﬁkéo %Wr%ﬁeta}ef ccz(i & WY I nc.) containing 4.53 ng/ nl

D- (+) - 14 eha) oseedxd®H crHespandars comraivscegpab. Bonyénhe Dirfen)t t r ehal ose 10
1XT&NS: saline containing 45.3 %/ . D&ﬂé—trehal ose 2xT&H. Hespander

cont ai ni ng 90. BYgiM. AL eRd] ddd 2¥FERSERah| RARCEMt B iy BB-615%y/

D-(+) -t ree?éﬂsgoﬁiﬁecﬁk&g\%&v (Psuka_Phapmpeeutical FRCtYson NSs JeHd
Hespander /5 NS: saline M5 NEM cont ai ni ng” 10% FBS [0163] (Cel | survival
rate) Thecunébulesdisle whowergelfaldlid 13d godthotBa] cgabse Ipon reaching

confluence, discontinuation of growth or cell death is induced

15 in MSC. Before reaching confluence, therefore, MSCs were
detached from the culture dish and plated on a fresh culture
dish at a low density. MSCs that adhered to the bottom of the
culture dish was washed three times with PBS, and trypsin-EDTA
(0.05% trypsin, 0.53 mM EDTA-4Na} was added. MSCs were

20 detached from the culture dish, suspended in 10% FBS-containing
oMEM in an amount that affords low density of the cells, and
transferred to a fresh culture dish. This cperation was
repeated 3 times (3 passages=P3).

The cells obtained by passaging hAT-MS5Cs and hEM-MSCs

25 three times (hAT-MSC P3 and hBM-MSC P3) were plated on 10-cm
dishes. The cells were washed three times with 5-ml PBS(-) per
10-cm dish, and detached by treating with 1-ml trypsin-EDTA
(0.25% trypsin, 1 mM EDTA-4Na) for 20 sec into a single-cell
state. The obtained cells (hAT-MSCs P3, 1.0x10° cells:

3p survival rate, 98.4%: hBM-MSCs P3, 1.25x10° cells; survival
rate, 96.8%) were transferred tcoc a 15-ml Falcen tube, recovered
by centrifugation, washed twice with PBS(-), and suspended in
the following composition solutions (100 plL). After standing
at room temperature {about 25°C}) for 240 min or 24 hr, the

35 survival rate of the cells was measured, and the cell
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240 mn( % )24 hr [ 0165] The cell survival rate increased by
single addition of trehal ose or hydroxyethylstarch (Hespander). The cell
survival rate dramatically increased by the addition of both trehal ose and
hydr oxyet hyl st arch (Hespander). [0166] (Cell aggregati on and norphol ogy)
In 0. 1IXTEASIT¢ G et AT ﬁnq,rérhlolé?@gr éfgé?eOHﬁ%%%dm?%ﬁ%ﬂ%%bé@lgéd f or

both AT and M 24011 1 2f Lely Lhe 91 Ll ohol B 1 8Sher e bl hon dhaad, 11

ot her groups containing /0 trehaI ose in the conposition solution (0.1xT&H,
IXT&H, 1xT&NSL2 2xT &hd Zah'E&NSIdanEFhIQ)lngrorrﬁat@bneb‘fefa cel |l aggregate nass

o1 ut | onsS- 61 G T Ik HECRBR Fae THBEeBbERTy e 1 1% gronpe T e of

trehal oses angl rhgfﬂﬁpwernth&tsaraqr@aen Wékbheucempl@emid:@ll Brodwd ti ninss , (NS,
MeCV), cel | aggregate masses and cell deformation were nmarkedly observed.

In the grbt®- tontai ni ng onI y hydroxyet hyl starch (H), cell aggregate masses

were obsegved; but the ce Kglr BRLRR Was i SHRl Fact 04871120, (Cul ture after
st andi nQ) egar ess of dition or no addition of trehaI ose,

i ncrease aodtaecimase. ih ntd}/allnunrb(er -¢fcehdhepent cells consistent with the
survi val e confirned. it ;0f vhe gr S ng 0. 1xT and
t he groupia%?%me% o%eltafﬁl é%?p Pl m@éﬂ% rgml?gﬁ Y%%@é%% confirnmed. On
the ot herikagds: I-rsélrmv@d:cgﬁmiraeid 4amBphal/agyDeorpat echad dde NS, and

i ncrease and decrease in the number of adherent cel | s aCCO:[dI ng to the
survival ?afedndieSraRdan epntjagpegp °0.6 mg/mL D-(+)-trehalose

2xT&NS: saline containing 90.6 mg/mL D-{+}-trehalose
ET-K: ET~Kyoto (Otsuka Pharmaceutical Factory, Inc.)
H: Hespander

15 NS: saline
MSCM: oMEM containing 10% FBS
[0163]
{Cell survival rate)

The results are sheown in Table 3.

20 [0164]
Table 3
240 min (%) 24 hr (%)

AT BM AT BM

0.1xT&H |70 71.8 0.1xT&H 61.4 54.3
C.1xT&NS | 61.5 50 0.1xT&NS | 50 46.2
1xT&H 75 77.8 1xT&H 66.7 64.3
IxT&NS 58.3 54.5 1xT&NS 35.7 41.2
2xT&H 83.3 80 2xT&H 73.3 76.9
2xT&NS 64.3 45.5 2xT&NS 27.3 33.3
ET-K 81.8 80 ET-K 66.7 64.3
H 12.1 75 H 43.8 36.4
NS 58.3 40 NS 21.4 27.3
MSCM 36.4 46.2 MSCM 12.5 16.7
[0165]
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30From t he above results, it was shown that trehal ose can suppress cell
aggregation, increase the survival rate of the cell, and maintain cell
nor phol ogy and function. In addition, it was shown that hydroxyethyl starch

can increase the survival rate_of the . cell, and maintain cell .norphol ogy
and function. 3FE HerTTe 3t TRE§ SREWAPRGL PR T %aﬁcﬁfﬂ:lﬁnt ehal ose

and hydroxyei hydstar Q%ydmﬂgf%@'nglislﬁ%&%ﬁsQﬁeébﬁnéé‘f)/i valhd ate 10kutheveael | .
[0169] [ Exanple 6] 5hAT- MSCs and hBM MSCs wer e Eassaged three tines and the

obt ai ned ¥&t¢ sAYIRTEIBEGS YPI N alFBIN MBCS nP3RAdeE &op| @f dePidh UEhahadieshes.

The cells r g\fgﬂgg r J i -m PBS(-) per 10-cm di sh, and
det ached %%{/\gtkr?%a 1'ng v&gﬁh&%grﬁhnﬁflf\gg%ﬂd%ﬁ% (0.25% trypsin, 1 mM EDTA-4Na)
for 20 ssef0i®éDb a single-cell /0 state. The obtained cells (hAT-MSCs P3,

4. 25x105 E@eliﬁé survival rate, 97. (Vg hBM MSCs P3, 5.0x105 cells; survival
rate, 98. Y5 hetETTHISIEY PR COTRPPSO/Y) Fal con tube, recovered by

centrifugation, washed snM,Ce ol 1BBS6T) ceaNda§ysoeaEetnd sedheyf0l | owi ng
conposition solution (100 I11). After standi ngflat I's roomtenperature

(about 25€)ighly dhsesivezh for, boke &ir @indaPlr 468 BN thkteelthe i e ddur ed
and the c egat. S d.:1x ' I-&%R%;%j (:

Phar mceuﬁ%a@%’. , %Et gﬂ)emggﬁtg gi ﬁ%‘%‘g’ 445&33%%L + -Q{ornei%gggg (Wako Pure
Cheni cal trehsiosesin 2hhd tabnpc2dT&Hn Hedpander (€ohk ik nNxEH,6 Imj/ans,
D-(+)-trehal ose 4xT&H He nder containing 181.2 nL D-(+)-trehal ose
BxTelt | Heopbiers B g b33 4 aFRE THE Pt G se P oRteE R R0t o

(O suka Rhas meseudnsadvdact @hythbNgrdugd Ebntespaiderrehalidéd&TRasehe
Hespander containing 45.3 ng/nL D-(+)-trehal ose and trehal ase (SIGW) (2

uni t/m) FOUTOFiticE IsHgdriegari 6MFCIORR1PReC§r BRPsCRbht @ HiTHY tARAETVESe i n
the ConpOSitic"En the groups free of trehalcse and hydroxyethylstarch in

15 the composition solutions (NS, MSCM), cell aggregate masses and
cell deformation were markedly cobserved. In the group
containing only hydroxyethylstarch (H), cell aggregate masses
were cobserved, but the cell deformation was small.

[0167]

20 {(Culture after standing)

Regardless of addition or no addition of trehalose,
increase and decrease in the number of adherent cells
consistent with the survival rate were confirmed. In a part of
the groups containing 0.1xT and the groups free of trehalose,

25 abnormal cell morphology was confirmed. On the other hand, H
showed good cell morphology compared with NS, and increase and
decrease in the number of adherent cells according to the
survival rate were cbserved.

[0168]

30 From the above results, it was shown that trehalcese can
suppress cell aggregation, increase the survival rate of the
cell, and maintain cell morphology and function. In addition,
it was shown that hydroxyethylstarch can increase the survival
rate of the cell, and maintain cell morpholocgy and function.

35 Furthermore, i1t was shown that a combination of trehalose and
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solutions (1xT&H, 2xT&H, 4xT&H, 8xT&H and ET-K), formation of cel
aggregate nmasses was not observed for both hAT-MSCs and hBM MsSCs 8 hr after
the start of the test. On the other hand, when Hespander (H), free of

trehal ose, was used, formation of _a 35 ceII egat e nmass S 0 rved for
ot h hAT NS sl HEWIVEED. T8 ZKACaRt ShCERBSSE aPES oot i bote e I

when trehal P%e was deconposed by trehal ase, formation of cell aggregate
masses was observed (1xT&H&TRase). Fromthe above results, it was shown

t hat trehBlbs®]l has a cell -aggregati on suppressive effect. 5 [0171] (Cel
survi val ﬁ%%%% The cell survival rate 36 hr after the start of the
test is s P+¢ T3ble 4. [0172] 10 [Table 4] AT BM 1xT&H 60 62.5 2xT&H 70
71. 4 4%T&H hAT-MSCs and hBM-MSCs were passaged three times and the

obtained cells (hAT-MSCs P3 and hBM-MSCs P3) were plated on 10
cem-dishes. The cells were washed three times with 5-ml PBS(~)
per 10-cm dish, and detached by treating with 1l-ml trypsin-EDTA
(0.25% trypsin, 1 mM EDTA-4Na) for 20 sec into a single-cell

50 state. The obtained cells (hAT-MSCs P3, 4.25x10° cells;
survival rate, 97.5%: hBM-MSCs P3, 5.0x10° cells; survival rate,
98.2%) were transferred to a 15-ml Falcon tube, recovered by
centrifugation, washed twice with PBS(-), and suspended in the
following composition solution (100 pL). After standing at

15 room temperature (about 25°C} for 8 hr or 36 hr, the survival
rate of the cells was measured and the cell aggregation was
observed.
1xT&H: Hespander (KYORIN Pharmaceutical Co., Ltd.) containing
45.3 mg/mL D-(+)-trehalose (Wako Pure Chemical Industries,

20 Ltd.)
2xT&H: Hespander containing 90.6 mg/mL D-(+)-trehalose
4xTgH: Hespander containing 181.2 mg/mL D-(+)-trehalose
BxT&H: Hespander containing 362.4 mg/mL D-(+)-trehalose
ET-K: ET-Kyotc (Otsuka Pharmaceutical Factory, Inc.)

25 H: Hespander
1xTs&H&TRase: Hespander containing 45.3 mg/mL D-(+)~trehalose
and trehalase (SIGMA) (2 unit/mL)

[0170]
(Cell aggregation)

30 In the groups containing trehalcse in the composition
solutions (1xT&H, 2xT&H, 4xT&H, 8xT&H and ET-K), formation of
cell aggregate masses was not cbserved for both hAT-MSCs and
hBM-MSCs 8 hr after the start of the test. Cn the octher hand,
when Hespander (H), free of trehalose, was used, formation of a

35 cell aggregate mass was observed for both hAT-MSCs and hBM-MSCs
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75.9 75 8xT&H 39.1 40.4 H 34.4 23.3 1xT&H&TR 28.6 22.6 ET-K 52.8 45.8

[0173] As shown in Table 4, the survival rate of the cell by adding
any concentration of trehal ose was higher than by addi ng 15 Hespander (H)
al one. Wil e the cell survival ra mar kedl creased up to th{g:l s\lgdltlon

o Ly ohalbatr e G AT B oPe18955. mi KT e/t DBt Fagha

at t enuat &gl £ VIR s\é thBeat behal esenEONERNST akd DN VRfrdiafe asedeko
362.4 mg/ L (8xT). erefore, to increase the cell survival rate, the

t r ehal osev®Dd Cthﬁﬁ:@fﬂdf a(thx&&&iiﬁ?a%@geslf@ant@%eaqﬁvﬁ efree‘?blllytsnotltrrﬁﬁé t han
181.2 ng/£%b$ )QQat trehalose has a cell-aggregation suppressive effect.

5 [0171}]
{Cell survival rate)
The cell survival rate 36 hr after the start of the test
is shown in Table 4.
[0172]
10 [Table 4]

AT BM
1xT&H 60 62.5
2xT&H 70 71.4
4xT&H 75.9 75
8xT&H 39.1 40.4
H 34.4 23.3
1xT&H&TR | 28.6 22.6
ET-K 52.8 45.8
[0173]

As shown in Table 4, the survival rate of the cell by
adding any concentration of trehalose was higher than by adding
15 Hespander (H} alone. While the cell survival rate markedly
increased up to the addition of trehalose at a concentration of
181.2 mg/mL (4xT), the effect was attenuated conversely when
the trehalose concentration was increased to 362.4 mg/mL (8xT).
Therefore, to increase the cell survival rate, the trehalose
20 concentration was suggested to be preferably not more than
181.2 mg/mL (4xT).
[0174]
[Example 7]
hAT-MSCs and hBM-MSCs were passaged 6 or 8 times and the
25 obtained cells (hAT-MSCs P8 and hBM-MSCs P6) were plated on 10
cm—-dishes. The cells were washed three times with 5-ml

Hespander (KYORIN Pharmaceutical Co., Ltd.) per 10-cm dish, and
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[0174] [Exanple 7] hAT-MSCs and hBM MSCs were passaged 6 or 8 tinmes and the
25 obtained cells (hAT-MsSCs P8 and hBM MSCs P6) were plated on 10
cmdi shes. The cells were washed three tines with 5-m Hespander (KYCRI N

Phar maceut i cal : td.) .per 10-cm dish, and ched treating wth
T e y Pt FEETA T DA e 1 EBRCARE T ar (50 Shc TR !

si ngl e- cehlt Sbed Aanalheebba Red cakbsa(BAgME PB, st X106 neebhea i HEY MSCs
P6, 2.3x106 celgsﬁ were transferred to a 15-m Fal con tube, recovered by s

centrif uga®tbhn, Y ditded -4 10neCe bl $ oW HE S Rt i0F=dE1 uEsbES) Af ter
standi ng @& 0o i EMera YWee {aBoyh 228Loh0Eude NN roldgesuiiyal rate of the

cells was neasured and the cell aggregation was observed. IXT&H:
Hespanderceotnt af rdatg ofb. 3ndg/ssppngie- tnehheofel [Wkog | oot tCGeni cal

I ndustries,. Ltd.) 0.5xT&H:. Hespander containing 22.65 ng/ nl +)-trehal ose
0 IxTart FRNTHILr BOSEar REAGIANESS hor e GG G GREOBETRSE  Tespander
cont ai ni g ®k5, I HE/ddrBvah) darehalfoseeand118 wids ghadsd teoi dan (hdical 1

Sui sankagaku I ndustry) 15 0.5xT&F&H:. Hespander containing 22.65 ng/ nL

D (+) -t r ARIFREGRE 13T iPSREVEGeoi dan 0. 1XT&F&H: Hespander contai ni ng 4. 53

my/ ML D- (1R7dd ehl 956, @nd L h: 9Gmh 5T yep) h&d r@f@@ﬁ&g CQh@ ning 10
jig/m fucoidan 20 ET-K: ET- Kyc%t(:)L ?a suka !E’ﬂlgjrjrmctetzti ca Facteor@d,ékl%lnc.) H:
Hes pander PWSCMhgDEEN dovtusitileg - 1084IFBS [0175] The test results are shown

in Figs. &1§¥¥ké% ﬁgéﬂé%ggﬁ ») %ﬁgkni%%VEE?ESr%é?%L D-{+)-trehalose

C.ixT&H: Hespander containing 4.53 mg/mlL D-(+)-trehalose
1xT&F&H: Hespander containing 45.3 mg/mL D-(+)-trehalose and 10
pg/ml fucoidan (Yaizu Suisankagaku Industry)

i5 0.5xT&F&H: Hespander containing 22.65 mg/ml D- (+)-trehalose and
10 ug/ml fucoidan
0.1xT&F&H: Hespander containing 4.53 mg/mL D~ (+)-trehalcse and
10 pg/ml fucoidan
F&H: Hespander containing 10 pg/ml fucoidan

20 ET-K: ET-Kyoto (Otsuka Pharmaceutical Factory, Inc.)
H: Hespander
MSCM: oMEM containing 10% FBS
[0175]

The test results are shown in Figs. 1 and 2.

25 [0176]
(Cell survival rate)

The survival rate of the cell by adding any concentration
of trehalcse was higher than by adding Hespander {H)} alone.
Since addition of fucoidan resulted in a decrease in the cell

30 survival rate, fucoidan was suggested to have cytotoxicity.
Trehalose showed a tendency to suppress the cytotoxicity of
fucoidan.

[0177]
(Cell aggregation)
35 Fer both hAT-MSCs and hBM-MSCs, a cell floating effect
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The survival rate of the cell by adding any concentration of trehal ose was
hi gher than by addi ng Hespander (H) alone. Since addition of fucoidan
resulted in a decrease in the cell 30 survival rate, fucoidan was suggested

to have cytotoxicity. Trehal.ose showed a_tendency to_suppress e

eyt o oxi CH18 B1Tht HaR TOT PR BR R <376 BOAErbny BRI FoTH kT s and
hBM MSCs, aédLEel dn fd Datdaig lefdfeact onatde actiedt @ggi egaidOisuppiosssi we ef f ect
wer e observed by the addition of trehalose. On the other hand, fucoidan

showed a tEWEEHSY T IMNiGit cedth fHraairdg, 2BAJSSABRRFPoCe} T - aggr egat i on

suppr essi yegedd 8cton FAUIPHLQN f oRiERLLUSI 80-F1:0MB:5 dM6,.col), MRS $YRRr essed
and the ce nor phol ogy "'was good when trehal ose was added rat her than

addi ng sHespandell danesurthesseld aaggitegarkdh soppretsiyevas fartd ofthel 5xT&H

was simlar at __of EiT%-:ré. The cell floating gfifect of ET-K was. slightly
superi or t?%er%%lacgg]eofwaog. 5% . rIarJlE _ﬂ%%@ﬁ, ag%?gulg?%%a%%mf hagl‘?%e 'cel%rlesur face
was sl i ghtdyl-ebseraectti Ji0 k@b debxampl ef8kct of 0.TheEsswWde subicldareous

adi pose tij ssure]éftderi ved nesench stemcells prqeiipar ed in Exanple_.1l were

|
Dassaged SaRErPt MK -andnesCeht bhearHed RIS (i FIXK MBS SBrphiape

cul tured oppdOr&midl $hes: @ el Werg yeshed: t s LidRs Wit Rra-m
PBS(-) per 10-cm di sh, detached by treating wwth I-ml trypsi n-EDTA (0. 25%

trypsiiy, deiM EDTRENDE S ¢l iZhtdec cbresvadsi ngl e-cel | state, and suspended
in ET-K SP(%HQ%]O”- The obtai ned cell suspension 20 was used for the
foll ow ng test.

[Example B8]

The swine subcutanecus adipcse tissue-derived mesenchymal

stem cells prepared in Example 1 were passaged seven times and
15 the obtained cells (Pig AT-MSCs P7) were cultured on 10-cm

dishes. The cells were washed three times with 5-ml PBS(-) per

10-cm dish, detached by treating with 1-ml trypsin-EDTA (0.25%

trypsin, 1 mM EDTA-4Na) for 20 sec intc a single-cell state,

and suspended in ET-K solution. The cbtained cell suspension
20 was used for the following test.

[0179]

(Evaluation of adhesiveness to the inner wall of infusion bag)

Soldem 3AG infusion bag (TERUMC) was finely cut and a
piece thereof was placed on the wall of a 50-ml tubse. The tube

25 was filled with a cell suspension, laid down and left standing
in a clean bench at room temperature (25°C) for 30 min.
Thereafter, the infusion bag piece was washed with PBS, and the
presence or absence of cell adhesion fc the inner wall of the
infusion kag was evaluated by microscopilic observation.

30 [G180]

Before washing with PBS, a part of MSCs (estimated to be
not more than 10%) was found to have adhered to the infusion
bag inner wall. By washing with PBS, however, the adhered MSCs
were mostly removed {estimated tc be not less than 20%). Thus,

35 the possibility of trehalose to avoid the cell adhesion to the

58



[0179] (Eval uation of adhesiveness to the inner wall of infusion bag)

Sol dem 3AG i nfusion bag (TERUMD was finely cut and a piece thereof was

pl aced on the wall of a 50-ml tube. The tube 25 was filled with a cell
suspensi on, | ai and- | eft standing_in a clean bench at room

t enper at ulr%n‘?l%%fif\g& ﬁ%rlﬁs&.o &gegfatseﬁho?’ﬁé i nfusi on bag pi ece was washed
with PBS, [@g&l T he presence or absence of cell adhesion to the inner wall of
t he infusion bag was eval uated by m croscopi c observation. 30 [0180]

Bef ore waStEWGT PIS89% Y585 of MSCs (estimated to be not more than 10%
was found to havesadhened o ytihe (i7AEUSI 8RePAgol Ae: Mal | sn Bysasid ng with
PBS, however, the adhered MSCs were nostly renpoved (estimated to be not

| ess t Wan-gHo) waFhuwsed35 Rhelpoessibettiygn ofeedlshatass eanmemieidd toheheel |

adhesi on t i r |1 of Lpfusi was shown. [Q181] _(Catheter
passage ti{eis)% )é]% %g}eﬁ\eg?ér %i %é?%a%%%g h%gom%o“aaw&mad[llﬁ%g]star iggl%“ES Ltd.)
was used.sWirkfG | mthecsiyohngeedhe seis conriectecdtHardrhend phef calgat heter. A
cell suspension was pulled into a 5-ni, syringe. The syringe was set on the
cat het er EHitPTH Fel aSStE’é’ﬁ@ﬁgi EH nas! b HERF ORIt OTTHISS g5eratieeh thas

repeat ed gheidyadeiidriinedsti RBS, cbhe calblbisarviyad F eas,easured, and
io the cells were observed with a m croscope. Before m croscopic
obser vt it6re el catshiet ebseavedaghel @ nhcboatoPBS, Hegpgz] milseosesplits are

shown in o@stgﬁrasciclnql%%]e %gthg%gt:ewgls Qgrs‘rgg& \Q{tlga&t}—hn%f Yedassage

[0182] o
The results are shown in Table 5.
[0183]
15 [Table 5]

number of catheter passage 0 5 10
cell number (x10°) 3.5 3.5 3.5
survival rate (%) B5.7 85.7 85.7
[0184]

The cell survival rate did not change regardless of the
number of passages at least up to 10 times. While slight MS3Cs
zo0 and residual ET-K sclution were observed on the inner wall of
the catheter, the number of the cells after passage through
catheter did not change, and adherent cells were not observed
after washing with PBS. Therefore, the possibility of
trehalose to avoid the cell adhesion to the catheter inner wall
25 was shown.
[0185]
[Example 9]
Swine mesenchymal stem cells were cultured on 10 cm-
dishes. The cells were detached by treating with trypsin-EDTA
30 (0.25% trypsin, 1 mM EDTA-4Na) in to a single-cell state. The

obtained cells were suspended in the folliowing composition

solution and left standing at room temperature (about 25°C) for
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0 5 10 cell nunber(x105) 3.5 3.5 3.5 survival rate(% 85.7 85.7 85.7
[ 0184] The cell survival rate did not change regardl ess of the
nunber of passages at |least up to 10 times. Wile slight MSCs 20 and

resi dual -K sol ution were observed on .the inner wall of the_cat er, the
nunber - of Tha T | 48 FEFV EERLaEBts hY DUHE ot Ht P g Ner S ange Fand
adherent ©€ll ssgpreyaaiorohser vedeattar washing with PBS. Therefore, the
possibility of trehal ose to avoid the cell adhesion to the catheter inner

wal | 25 : sHowird® [ 0185] [ Exanpl e 9] Swi ne nesenchymal stemcells
vere cul tysad. opmhd CRdiishes. 1fhergsl |s were detached by treating with

trypsi n- EDTA

5 ET-K: ET-Kycto (Otsuka Pharmaceutical Factory, Inc.)
Saviosol: Savioscl (Otsuka Pharmaceuvtical Factory, Inc.)
Dextran: low molecular dextran L injection (Otsuka
Fharmaceutical Factory, Inc.)

[0186]

10 Savicsol is a lactated Ringer’s soclution containing
dextran having a weight-average molecular weight of 40000
(dextran 40) at a concentration of 30 mg/ml. A low molecular
dextran L injection is a lactated Ringer’s solution containing
dextran having a weight-average mclecular weight of 40000

15 (dextran 40) at a concentration of 100 mg/ml.

(01871
(Cell survival rate)
The cell survival rates 30 min and 360 min after the

start of the test are shown in Table 6.

20 [0188]

[Table 6]
30 min 360 min

NS 8.3% 0.0%
MSCM 87.5% 73.3%
ET-K 83.3% 70.6%
Saviosol 93.3% 62.5%
Dextran 85.7% 73.3%
[018%]

As shown in Table 6, the survival rates of the cells were
markedly high, irrespective of the composition used compared
z5 with the use of saline.
0190}
(Cell aggregation)
360 min after the start cf the test, the presence or

absence of cell aggregation was observed under a microscope.
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30 (0.25%trypsin, 1 nM EDTA 4Na) in to a single-cell state. The obtained
cells were suspended in the follow ng conposition solution and | eft
standi ng at room tenperature (about 250) for 360 min. The survival rate

of the c ured and _the cell .ag re atlon obser ved. NS sal i ne
VEOM  aVEM o Toig 1 G e s BToRY A R PRt (& IR e e o ¥
Factory, 1&€g9 &AM GaRiregSad 086k (EbsukacPhad neicewtvenl Fadbiy, |nc.)
Dextran: | ow nolecul ar dextran L i n%ect ion (O suka Pharmaceutical Factory,

Inc.) [01BBY133CaAtEs HIeHtE2R | 4PLRPEECR ﬂﬁe‘i“ gekb| W 1§ Sdext r an

having a g@@}gss@@ra&g@ @lee@ilsﬁér\é@bﬂhété’{e 40P00n & dexiy afh AMa @it B ned.
concentration of 30 ng/ni. | ow nol ecul ar dextran L injection is a

| act at ed F@lfg]e]r s sol ution cont ai ni ng dextran having a wei ght -aver age
nol ecul ar hlt olf 40000 15 (dextran 40) at a concentration of 100 ng/nmn.
[0187] (degrl\eng’rwv rate) The cell survival rates 30 mn and 360
mn after Ih@ﬁp&rﬂatqfontm trast taseushown in Table 6. 20 [0188] [Tabl e 6]
30 mn 360 mn gﬁ subcutaneous adipose tissues were collected from the
inguinal region, visible tissues different from adipocse tissues
10 such as blood wvessel, muscle and the like were removed with
micro scissors, and thereafter, mincing and washing with HBSS
(Hanks” solution) were repeated several times. Washing was
continued until removal of blocod cells (or clots) and removal
of membranous fleoating substances such as muscle and the like
15 could be visually confirmed. The obtained rat subcutanecus
adipose tissues were minced with scissors.
The minced tissues were mixed with the same amount of
HB35. The mixture was gently shaken and left standing to allow
separaticon intoc 2 layers. Only the upper layer was recovered.
26 0.2% Collagenase (Type I)/HBSS was added to the recovered upper
layer and the mixture was gently shaken at 37°C until the
adipose tissues completely became ligquid (maximum 90 min). To
the reaction mixture was added 10% fetal bovine serum (FBS)-
containing oMEM in an amcunt equivalent to or more than the
25 amount of the collagenase reaction mixture. Aftér mixing, the
mixture was separated into 3 layers ({(nucleated cell, soluticn
and fat, from the bottom) by centrifugation. Only the lower
layer was recovered and resuspended in HBSS. This operation
was repeated three times. Finally, the cell suspension in oMEM
30 containing 10% FBS was transferred to a culture dish and
cultured. MSCs adhered to the bottom ¢f the culture dish.
[0182]
(2) Preparaticn of cells (Rat AT-MSCs P6) to be used for
experiment

35 In the cperation of (1}, MSCs that adhered tc the culture
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8.3% 0. 0% MSCM 87. 5% 73. 3% ET- K 83. 3% 70. 6% Savi osol 93. 3% 62. 5% Dextran
85.7% 73.3% [0189] As shown in Table 6, the survival rates of the
cells were markedly high, irrespective of the conposition used conpared 25
with the use of saline. [0190]
dish continued to grow and, 5 — 7 days later, the bottom of the
culture dish was densely filled with the cells. Upon reaching
confluence, discontinuation of growth or cell death is induced
in MSCs. Before reaching confluence, therefore, MSCs were
5 detached from the culture dish and plated on a fresh culture
dish at a low density. MSCs that adhered to the bottom of the
culture dish were washed three times with PBS, and trypsin-EDTA
(0.25% trypsin, 1 mM EDTA-4Na) was added. MSCs were detached
from the culture dish, suspended in 10% FBS-containing oMEM in
10 an amount that affords low density of the cells, and

transferred to a fresh culture dish. This operation was

repeated 6 times (6 passages=Pb6).

[0193]
{3} Suspending cells in each solution
i5 The Rat AT-MSCs P& obtained in (2) was used for the
experiment.
The cells were washed three times with 5-ml PBS{-) per

10-cm dish, and detached by treating with 1-mi trypsin-EDTA
(0.25% trypsin, 1 mM EDTA-4Na) for 20 sec into a single-cell

20 state. The obtained cells were transferred into a 15-ml Falcon
tube and recovered by centrifugation. After washing twice with
PBS(~), the cells were subjected to an acclimation-washing once
again with each of the following solutions.

Saline: saline

25 Medium: oMEM containing 10% FBS
ET-K: ET-Kyoto (Otsuka Pharmaceutical Factory, Inc.}

Saviosol: Saviosol (Otsuka Pharmaceutical Facteory, Inc.)
HES70K: 6{w/v)% hydroxyethylstarch (weight-average molecular
weight 70000)}+40.%{w/v)% NaCl (Braun GmbH, Germany})

30 HES200K: 6(w/v)% hydroxyethylstarch (weight-average molecular
weight 200000)+0.9(w/v)% NaCl (Fresenius Kabi AG, Germany)
ET-K+Saviosol: mixture of ET-K and Saviosol (1:1 volume ratio)

Therecafter, the cells were suspended using each sclution

to 2.5x10° cells/50 pL.

35 The suspensicon was left standing at each temperature (0,
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"~ (Cell aggregation) 360 min after the start of the test, the presence
or absence of cell aggregati on was observed under a m croscope. \Wen the
cells were preserved in saline or MVSCM formation of a |large cell aggregate
mass was observed; however, in ET-K, Saviosol and Dextran, formation of a

cel | aggregat €’ fass PARELEEAPPEESEAl BHBet el Sferdi SHPSTHAE 6P rhébeel |
was mai ntainedh L0191y h'%xﬂfplw%sl@ran%%érgé&p@éaé'&’I‘sl‘?.f rat tissue
Rat subcutaneous adi pose tissues were collected fromthe inguinal region,
vi si bl e tissues? di fFEg@ERIC HOsePPadivpes E0EREsdesn Eloe siefe eyl gour feassel |
muscl e and.t | i e r L LGO0 | t ,
Timci g and oK S E0e e e ol Poepo0Rk fon 308 B ERAE,
times. sAshi ng Tes axdrits Mcechimagt mbssesdwakhoddibdoadt cedl s (wrded atrg) and

renmoval of, menbr anous fI(r)F%g(i ng subs%L nces suc{J as nuscl e and tlhe i ke 15
coul d be TTSURF TP TG ML “"TRE 66 ii AEETFEE S UBRTT anddTs “Adilpose ti ssues

were n ncgglyMbdde S Gl=siPhis confirméBetBl PeedotiSSHEs MBFIhdiaed Waldy the
same anmount of HBSS. The mi xture was gently shaken and |eft standing to

al | ow sepRy athdfinhtide2 dighecs. thogl ytege a%pblfiellay@?omeecover ed. 20 0.2%
Col | agena @ﬂél']%pe 1)/ HESS was added to the recovered upper |ayer and the

m xture s gently shaken at 37C until the adi pose tissues conpletely
becane:d i ¢uedl (smaxiimah 3@tmin). To the reaction m xture was added 10% f et al
bovi ne serum ( ERS) - ntai ni.ng.aMEM in_an a nt, equival ent to or nore than
Che 25 anpunt | oF8 1 Do isganade  EaE Pon miad diet ik Thsdgtt h

m xture wase separ aled dhe 3n avesks Gnueheat edrgedfowrsolbtiryand fats,f rom
the botton) by centrifugation. Only the | ower |ayer was, recovered and

r esuspendetl | FHIPESR L MAEtesopdr AhpoRehas repedtebkedred ¥ghes. Finally, the

cell susp I L c 1,Qi 08 farr a _culture
di sh and cu t%’be%&‘%@é gg]ﬁeggg@?%hf@%g&bg%%%%%\?ﬁ?%e(@%ﬁrtg%di sh. 9 0192]
(2) Prepazatimn. ofTheekfffeCRab i ATuBCss $£8)0 tao deeenesed: fior téepenirrentl 351 n

t he operatigng},ﬁf 1), Cs that .adhered %(18 lh@g uItu%Ee (gch“;h continued to
grow and,*%-% aéﬁf% GeatEr "8 HBEE ot of = AR cuftur & H S was densel y
filled wtduddne cells. Upon reaching confluence, discontinuation of growth

or cell death is induced in MSCs. Before reaching confluence, therefore,
MBCs wer el eretacHER 356 Ae cul ture dish and plated on a fresh cul ture dish

at a | ow density, . MGS that..adbered tg_ th Ju I i.sh were
washed three ti rrees wiqtih I%%S,e%gng t?%}ps?%-%ﬁ#‘% (%@25%%$%pg¢ir%fgf%ﬁf%le
EDTA. 4i¥a) 3 & sniaddeth.eVBBs werpetdefathedtésom tlhe q@stuirte dirshsheswspénded in
10% FBS- q]gan%ﬁéan, ng aMEMin io an amount that affords |ow density of the

n

cells, a nsferred to a fresh culture dish. This operation was repeated
6 tines (popassages=P6). [0193]

[Table 7]
Aggregability

saline +

medium +++

ET-K -

Saviosol -

HES70K -

HES200K +

ET-K+Saviosol -

25 [0197]

As compared with preservation in a medium, formation of a
cell aggregate mass was suppressed under other conditions. The

effect of suppressing cell aggregation was higher in HEST70K
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(3) Suspending cells in each solution 15The Rat AT-MSCs P6 obtained in (2)
was used for the experinent. The cells were washed three tinmes with
5-m PBS(-) per 10-cm dish, and detached by treating with 1-m trypsin- EDTA

(0.25%trypsin,_1 EDTA. 4Na) for 20 sec in Si e-cell ,20 state. The
obt ai ned cett ﬁ%\%?r(ga\%'r an&f EFF%d g‘m’boﬁo§5-W§—|ﬂo§$€6ﬁq%}5§%§ﬁa’lﬁezver ed by
centrifugati®ieid ter washizgbwkeeow WAsPBSE - dpséhe=cealds ey e subjected
to an acclimtion-washing once again with each of the follow ng sol utions.

Sal i ne: sl spreroBoIVERfi (e VRN HREaiRilAgMabot BT ET- K- ET- Kyoto (Ot suka
Phar maceufd')f@%] Factory, Inc.) Saviosol: Saviosol (Osuka Pharnaceuti cal
Factory, Inc.) HES7TOK 6(w v)% hydroxyet hyl starch (wei ght-average nol ecul ar
wei ght s5700E¥m O (M V) % NaCl (Braun GrbH, Gernmany) 30 HES200K: 6(w v) %

hydr oxyet hyl starch (wei ght-average nol ecul ar .wei ght .200000),+0. 9(w.v) % NaCl
(Er comm us kabi Btk ‘Lo T e T RESRY I OEOE o B S e DRVEr T A osol
(1:1 vol upeagdd@)number 8)Therealt pbset REsseE} e EFE] SUSRENdBahaUSigR@reach

solution to 2.5x105 cells/50 35The susgensi on was | eft standing at each
t enper at WWell®, (Passag@y OuNbsirp &Y e N4 EBReaFet PARATHHTH T WU IPEAVAN 30 -

360 m n lff&ﬁ’hﬁwgh]ikéy’cd%?%rgﬁaﬂﬁkﬁﬁr@ge 0-vdt Sthout 90%K%f the

st er eom croscope wes focused on the [owerndst surface of the suspension on
t he di zh, bandorobseras atilomrwasiipér rennEdct6The loel ¥iend or Mveg crasses Wit h

ady acent Sebl 3. 40delobe BLeroeans Vel Lokon i coll eatlons o pmss: The
shaki ng thes di she on, therstrgenehyhhe Btemnosedps. wé £ M tapHLER Wi t3uryi val
rate) trypsin solution (manufactured by Gobco, US} from the culture
dish and recovered in a 15 mL centrifugation tube manufactured
15 by Assist. Cell aggregates were formed on the bottom of the
centrifugation tube by a centrifugation operation at 1000 rpm
for 5 min, and the supernatant was discarded by an aspirator.
The cell aggregate was broken by tapping with a finger, and
PBS (-) {(manufactured by TaKsRa} was added. The cells were
20 further broken by pipetting several times, and centrifuged at
1000 rpm for 5 min. Formation of cell aggregates on the bottom
of the centrifugation tube was confirmed, and the supernatant
was discarded by an aspirator. This washing operation with
PBS(~) was repeated two more times. The number of the cells
25 was measured with a hemocytometer, and the cells were
transferred tc a 1.5-mL tube manufactured by Assist under the
condition of 1.0x10° cells/tube. Cell aggregates were formed
on the bottom of the tube by a centrifugation operation at 1000
rpm for 5 min, and the supernatant was removed by a
30 micropipette. To each tube was added each of total 4 kinds of
solutions of
(1) saline {(manufactured by Otsuka Pharmaceutical Factory, Inc.,
1 mL),

{2) a mixture of Saviosol (manufactured by Otsuka

35 Pharmaceutical Factory, Inc., 500 pL) and dextran L injection
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The cell survival rates 30 - 360 min after the start of the test are shown
in Figs. 3 and 4. As shown in these Figures, the survival rates of the
~cells were narkedly high, irrespective of the conposition used conpared

with the use of 15 saline. The effect of suppressing a decrea in_the
survival feaeiiFchHEt ey Qt\%ah%ﬁéwaFﬁUHEggb@%%f?ﬂHE§mK. 55?(919‘%% (Cel |

aggregati pfxztran 40 elreeellzyaggregavility was observed under a mcroscope
20 360 mn after the start of the test. The results are shown in Table 7.

[0196] [Tl e AixgyregdbiSavipseal i(RentLaghREes % ESWEA Savi osol - HES7TOK
i Pharmaceutical Factory, Inc., 250 ulL} and dextran L injection
5 (manufactured by Otsuka Pharmaceutical Factory, Inc., 750 pL)
(dextran 40 8.25(w/v}%), and
(4) dextran L injection (manufactured by Otsuka Pharmaceutical
Factory, Inc., dextran 40 10(w/v}%, 1 mL),
and the mixtures were mixed with a vortex mixer for several
10 seconds. Using a 30G injection needle and l1-mL syringe
(manufactured by TERUMO Corporation), the cells were processed
into a single-cell state, and left standing on a tube stand at
room temperature (about 25°C). After 30 min- and 60 min-
standing, the solution (10 pL) was taken from each tube, mixed
15 with an equal amount of a Trypan Blue solution manufactured by
GIBCO and the solution was subjected to the measurement of the
cell number and survival rate by a hemocytometer. The
evaluated solutions were gently separated from three parts of
each tube: the center of the liquid surface (top), the center
20 of the middle of the liquid (middle) and the center of the
bottom of the tube (low). With the total of the cell numbers
of the upper, middle and low as 100%, the distribution state of
the cells was calculated as the proporticns of each cell number
as the numerator and the total cell number as the denominator.
25 In addition, the survival rate of the whole cells was
separately calculated.
[0199]
The results are shown in Figs. 5 and 6. When the
mesenchymal stem cells were preserved in a dextran-containing
30 buffer (6.5 - 10(w/v}%), the numbers of the cells at the upper,
middle and low of the tube did not show a great difference,
regardless of the derivation of the mesenchymal stem cells, and
the maintenance of uniform dispersion of the cells was shown.
In this case, moreover, the survival rate cf the cells remained

35 the same and was 100%. On the other hand, when saline was used,
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HES200K + ET- K+Savi osol - 25 [0197] As conpared with preservation
ina nmedium formation of a cell aggregate nmass was suppressed under ot her
conditions. The effect of suppressing cell aggregation was higher in HES7TOK
t han HES200K. Iﬁ ET-K, Savi osol, HE%OS and ET-K+Savj osol f(gr tion of
cel | aggr e3&t PO - FotP & & RetaPsBEr EMBn 0Pt LT was wel |
mai nt ai negurt O388] rstd BXAaMHe Lllls afterEaeBsetvhbesRONSr NEY vt deri ved
mesenchymal stemcells (passage nunber 8) and adi pose tissue-derived
mesenchyn@fcieapseet? sS{passage nunber 8), which were separated and
purified LB, ; £ until they cover about 90% of the io

bott om of Elzri&){l(;c%fptureAl S %ﬁnlujfgggfur ed by Nunc. The culture dish was washed
three ti mg8200ih PBS(-) (manufactured by TaKaRa Bio, Inc.). Each
mesenchymal stem cell s were detached %Ii.th a tr¥ siF.soI ution rrima factured
by Gobco, US) from9 ne T dtaie Wit *Rhd Fecddd gaeFHoR 95 Sheth arri dgat i on
t ube manujagtsb&ts Zord dih ASSiSippreglskqaadregat esamep eah o tiRsh ¥ ti bott om
of the centrifugation tube by a centrifugation operation at 1000 rpmfor 5
mn, and Fhemseperhat &t anwaESSHlscarledr byk ot a3t vkl e egetesaggr egat e
was broke i i i iy @ S( 2 r TaKaRa)
was adde 1#%%&2:%% g&\/\%ﬂrl%al%a%%lf}% épgbggﬁggﬁiﬁp?%@%%é%e\%%isﬂ nes, and
centri fuged auld®Qdry pmifrorarkl mhe. 1E@endeconaséscel | aggregates on the
bottom of the ct?nlriftg?egtion tybe was confirned, and th sugernata was

di scarded by an B ratoPTeRfY WaYATHgCBpePaFFoReM th 35St reffeat ed
two nore fifesvallheatwindrercief dche eelils 2R wasuspassied wid ha

henocyt oneter, and the cel.ls.were transferred to a 1.5-m tube manufactured
by Assi stSUPREFSIHE cHfdPt F8RVSE . 12 0kNOB RV stue R Ioraggr &§atds were

formed ons{he Lotiom,pfy the dube iy 6gNt EEEUSH%%QPQPQ?%% Orfkeaét_iﬁ'e‘?&o rpm
h d by a

for 5 mn, and the supernatant was renove m cropl pette. To each
t ube was afifledt ezoh o dxgiegitefl Kiontts ehhsotatiions of (1) saline

(manut act ured by, Qshlca, Pharmaeeutieal FaRLOLY: 1LGeerdh M rend Dsddn xture
of transplantation therapy utilizing stem cells.
This application is based on patent application No. 2010-
251273 filed in Japan (filing date: November 9, 2010) and
20 patent application No. 2010-293908 (filing date: December 28,

2010), the contents of which are incorporated in full herein.
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35 Pharmaceutical Factory, Inc., 500 I1l1) and dextran L injection

(manuf actured by O suka Pharnmaceutical Factory, Inc., 500 'IL) (dextran 40
6.5(Wv)%, (3) a mxture of Saviosol (nmanufactured by O suka

Phar maceuti cal Factory, Inc., 250 pL) and dextran L injection .5

(manuf actured by O suka Pharmaceut i cal-FaE tory, Inc., 750 !'IL) (dextran 40
8.25(wv)%, and (4) dextran L injection (manuf actured by O suka

Phar maceuti cal Factory, Inc., dextran 40 10(wv)% 1 ml), and the m xtures
were m xed vi tIRERAAGH e 8 LR 68 L 0 FUSBORF APT | 6ORREBHIY M3y l@mEEen

| nj ectl Onc@ffg'&&efhg; Jiefslst%ttengslg,gaeeﬁaftaé%P&J&R%erg@eugn) the

cells were process into a single-cell state, and left standing on a tube
stand at coomdtEenperedt trehgdbeeat 25CroxpethylStandh-amhdieed ndm- st andi ng,
the solution (10 IIL) was taken from each tube, mxed Is with an equal
anount of a Trypan Bl ue sol ution manufactured by G BCO and the sol uti on was

subj ect e | oridendreRSUeMBREmOtel he sagpbnBiushescased miy Wiovalliat € ,by a
henocyt onet er. The eval uated sol uti ons were ent Ig separ at ed fromthree
parts of @ABPEITHY  KOMPEREEL OB CORBTIF 40% d %‘%FFEF R (3h), the center 20

of the vﬁ%ﬁt’% aﬂgéea%hd S @%ﬁzzeeg Lhe septely of the bottom of the

tube (lo total ‘of the cell numbers of the upper, nmiddle and | ow
as 1008 the di strlbutlon state of the cell s was cal cuI ated as the

proportio f each nber t he_nuner at & lo cel | nunber
as the de bn:ﬂ?t%t%ﬁmm (?Eﬁ £ g?i Stlﬁgegﬁwl?v% C? Cth(‘lela}ﬂvﬁnoIe'Lé cells
was separ@t@tyu@a&mlsadeedce[1Q:h9a}:eThehéesutatstanecshmuw in Figs. 5 and 6.

When the nmesenchynmal stemcells were preserved in a dextran-containing 30
buffer (6.5 - 10(wv)%, the nunbers of the cells at the upper, mddle and

| ow of the tgbe ﬂn@nﬂ%é@e\@macetqagugFtﬁeteﬂcacc&@@at l1ess=10fint Pe

derivati on of the nesenchynmal stem cel and the mai ntenance of uniform
di spersi orhafeimeloelddasdyes isoam. CEALEhRse cassen pRTeRY ¥t en e ldw wirval
rate of t eICI)tseI{terTaﬁl ne% :ﬁ t he sanme and was 100% On the other hand,
when sal ifie" Wi Fh&Scefl's precipitated on the bottom of the tube,
and t he survival rate of the cells after preservation for 60 m n decreased
to 80% Industrial Applicability , ) )

5. The mammalian stem cell suspension according to claim 1,

wherein the mammalian stem cells comprise mammalian stem cells

20 in a single-cell state.

€. The mammalian stem cell suspension according to claim 1,
wherein the polysaccharide is trehalose having a concentration
within the range of 4.53 - 362.4 mg/ml.

25
7. The mammalian stem cell suspension according teo claim 1,
wherein the polysaccharide is dextran having & concentration

within the range of 30 - 100 mg/mi.

30 B. A method of producing a mammalian stem cell suspension,
comprising suspending mammalian stem cells in an agueocus
physiological solution containing at least one polysaccharide
selected from the group consisting of trehalose,
hydroxyethylstarch and dextran.

35
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5 [0200] Usi ng the present invention, aggregation of stemcells in a
suspensi on can be suppressed during transplantation of the stemcells. As a
result, the risk of stemcell aggregates plugging a cannula or form ng
enmboli in thin blood vessels such /o aséﬁul nonay ein w%nd the |ike

Y
decreases?: The PraiGigh@8spiedeRECPRFEREI bR, CHOTR Rrer "SF St &Sse in the
survival 5@5@0195 S ishemicall $ohtacausBRPSE 88s Careiie sdppRssed. As a
result, a treatnment” can be perforned using stemcells in a better

condi t i orhy@&rekydiendisseechthert teghardase/ Bndf fe¥tratan be expected to be
enhanced. Therefore, the present invention is useful in the field of
transplantation therapy utilizing stemcells. This application is
based gn Ppal entmappdliical isarmNee12030sp2542338 Pidpara tni drapaomp(fiidiingg that e:
Novenber 9, 2010) and 20 patent application No. 2010-293908 (f.iling date:
Decenber BHWDHHF) SGHe Edrit SHEEEF LRI BRCAF & ALY p‘?iﬂ%t%fg GhFmA Iq"h rein.
d ai ns 1. A mammalian stemcell suspension conprising manmmalian stem
cells and at |east one pol ysaccharide selected fromthe group s consisting
of trehal bse,A amedistrhtemacef lapgodegetann 12D ITHO FrefRRAY 61 1$t éh cel |

suspensi or di i_m. ri.SkLN o [ ' L =S
trehal osce)f%%%g h%/lgér g%ylé‘t%ﬁ%@taa@rl C E, %grlmtc F%Ea?ggﬁ glﬂ% %ﬁé(l{lfa%n. 1 Elg{.gn%?e
manmal jcant sélem eed,| Isukpensittry laceart agdt degtaam 1, wherein the stemcells

are adhesive stemcells. 4. The manmmal i an stem cel |l suspensi on according
to claim3, is wherein the adhesive stemcells are nmesenchymal stemcells

or plurippt enthStRAreelilat: stedr cEe mBERBLHhaNCSt £ O8] oS USReNSIioRy to
according to claim1, wherein the mammalian stemce|lls conprise nmamal i an
stem cel [sl20n| bl a Wiawgie ¢die séea eellelsThe adheel Tars Siemeel

suspensi on according to claim11, wherein the polysaccharide is trehal ose
havi ng a concentration within the range of 4.53 - 362.4 ng/m. 25 7. The
manmal isanl 31 erhe etdmsisipen sitem aeddr doggetettbai miibither elgrdieing to

pol ysacehar | e |5, I Y 18:2.990°80LEALLRD Y6 1L DR AN0e erO -

cell or a pluripotent stem cell.

14. The mammalian stem cell aggregation inhibitor according to
20 claim 11, wherein the polysaccharide is trehalcse, which

inhibitor is used such that the concentration of trehalose in a

mammalian stem cell suspension i1s within the range of 4.53 -

362.4 mg/ml.

25 15. The mammalian stem cell aggregation inhibitcr according to
claim 11, wherein the polysaccharide is dextran, which
inhibitor is used such that the concentration of dextran is

within the range of 30 - 100 mg/ml.

30 16. A method of suppressing aggregation of mammalian stem cells,
comprising suspending the mammalian stem cells in an agueous
physiological solution containing at least one pclysaccharide
selected from the group consisting of trehalose,
hydroxyethylstarch and dextran.

35
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30 8. A nethod of producing a manmalian stem cell suspension, conprising
suspendi ng manmmal i an stemcells in an aqueous physi ol ogi cal sol ution
~containing at |east one pol ysaccharide sel ected fromthe group consisting
of trehal ose, hydroxyethylstarch and dextran. 35 9, The pr.oduction net hod
accor di ng- f o TI%iMRBOWIEr SURPERESaHHeBEIT PRYSTIR ogf ¢it W5 S Conpri ses
trehal ose.and, hydrpaeihlstaneh, 1@ Lhehal asenanskdexddian &e10. A

manmal i an stem cel |l suspension preparation conprising the mammalian stem
cel | suspefistoivacdiemiasdlisc any of clains 1- 7. 11. A manmal i an stem
cell aggregation inhibitor conprising at | east one pol ysaccharide sel ected
fromthe group consisting of 10 trehal ose, hydroxyethyl starch and dextran.
12. The mmaElheamestten od lsuaggeegahiyonggnhobtton @t omrdiailgiao stlean m 11,

wherein the stemcel]. is an adhesive stemcel]. 15.13.. The nmammal.i,an stem
cel | aggr&gat GEIHIRIHRS &P 535‘6%9&9 f"%%?é?nbi?,a%%?]e‘f% T &SI ve stem

cell is afRseEdhBnSt ePseldk106 8rphbunkpobeaht stesm c@llis 14. The _
manmal i an stem cel | "aggregation inhibitor according to 22 claim 11, wherein
t he pol ysaccharide is trehal ose, which inhibitor is used such that the

concentratd on,.0 I mal | I pens 1S W t hin

t he ranng%'f n%%ﬁé’t?{%?z%}eﬁﬁ%ﬁ?egggﬁgSEGQ’ﬁ%&%gln’%gl él)fa?{H% em cagflé%éngr egati on
i nhi bi trorceclcoratang-dimecltal mlbkim Wher eharehe poé ysaoehbaradestiesn dexdtisan,
which inhibitor is used  such that Htie concentraiign ﬁe d%e tran is within
the rangeePBFS THHGGAH ST8E £611R MBt AodbF Suppressity -aggr egati on of
manmmal i an stemcells, conprising suspending the mammalian stemcells in an
aqueous physi ol ogi cal solution containing at |east one polysaccharide

sel ect ed 3¢ offishengfroh cdorsiPPrieR§ioe APERarasEon gl eyt Hyast3$h and

dextran. ééldlls}];a%cT iR 90 a1 5URRL €RALRG; A00K.E0A0] L AlnJmBimERl AN stem

cel l s accor o clalr'm wher ei n e stemce are adhesive stem

cel | s.155 fBehahesaretzhachioofa swppeassindgoagyiehati tine of amgeed iarb3tem cel | s
accordin (%4,3 f{d ai}n 17, wherein the adhesive stemcells are nesenchynal stem
cells org%) T gt * stemcells. 19. The nmet hod of suppressing
aggregation of manmmalian stem 10 cells according to claim 16, wherein the

manmal i an stem cel |s conprise manmmalian stemcells in a single-cell state.
20. The et hothomesihsst efsisvprageeégat rEAT8F2FaARPT AWM I3 ™ccor di ng

to claim 16, wher &l n;; olysacehani deelss A5-heehal psechaving a
concentra |oln W tﬁ%#&g t%aﬁ:ge g’f '53 iy 3%2.4 ngegmif? . ®
20 dextran having a concentration within the range of 30 - 100

mg/ml.

22. An inhibitor of a decrease in the survival rate of
mammalian stem cells comprising at least one polysaccharide
25 selected from the group consisting of trehalocse,

hydroxyethylstarch and dextran.

23. The inhibiteor of a decrease in the survival rate of
mammalian stem cells according to claim 22, comprising a
30 combination comprising trehalose and hydroxyethylstarch, or

trehalose and dextran.

24. The inhibitor of a decrease in the survival rate of
mammalian stem cells according to claim 22, wherein the stem

35 cells are adhesive stem cells.
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21. The nethod of suppressing aggregation of manmalian stem cells according
to claim 16, wherein the polysaccharide is 20 dextran having a
concentration within the range of 30 - 100 ng/m . 22. An inhibitor of a
decrease in the survival rate of mamualian stemcells conprising at |east
one pol ysaccharide 25 selected fromthe group consisting of trehal ose,

hydr oxyet By} sTle chnlarioi dextafam de23eaBle lnnkhbi sorvofaa deceeaSe in the
survival rate of manmalian stem cell.s accordin claim22, conprising a
30 conbi TR CHIET B e See L0 Chy B ORJethy) ERRTERT ISt ehal o
and dextrafhesivd. sddie ddliPidrr mRfsedcldetbeaseemnctNes sef ip Mgt i gitemn0f
mammal i an stemcells according to claim?22, wherein the stem35 cells are
adhesi Ve 3t®Mm eelis: 25. The inhibitor of a decrease in the survival rate
of manmmalian stemcells according to claim?24, wherein the adhesive stem
cells are nesenchymal stemcells or pluripotent 5 stemcells. 26. The

i nhi bi t or2of Bhelemrtedsiecdm dther slecrieeak rdat €hef spamrehl aretst emf cel | s

di ng_t im22 wherein th | ‘ide,is trehal whi ch
i bi {or TG SR (ot 10 TR CROC AL FACtBn 3! FPERaI Begin @
mammal i anpS1 esa Eed riSds feNsiha1s W, t hhachhenhapgecof id. oSed 80z 4xa/ nl .

27. The inhibitor of a decrease in _the survival rate of manmmalian stem
cel | s Hccordli FPIP I RR2E Wehailaseharn1s parpasteharide ¢sllextran,

whi ch i nhiBitols i, used,suah that Lhg-capegntrati gp, of 3%%!9?' ose in a

mammal i an st'em cel | 'suspension is w thin the range of - 100 ng/nm . 28.

A nmet hod of suppressing a decrease in the survival rate of 20 mammal i an

stem cel | ri si.ng .suspendi ng the manmaljan stemcells in an agueous
hys! of ogt Eal Tep T O Gt RS AEeraash Ghe BOFTLUEbHat 14 el oted from
t he gr oupmaniesl Sin -ad daiahalzeserdivdr exyet Byhstay chnanshi glests an. 25 29.
The nmet hod of suppressing a decrease_in the survival rate_of mammlian stem
cel | s HcoRWIRFIFTEANE m2gleliiérei WERE ARDEBHECRNYSI §PRi ¥ dd1dft i on

CONpr i Sest g G AN £ it$lng 165N ahogenanta Ny gk oxysgh wd st arch, or
trehal ose and dextran. 30
suspension is within the range of 30 - 100 mg/ml.

28. A method of suppressing a decrease in the survival rate of

26 mammalian stem cells, comprising suspending the mammalian stem
cells in an agueous physiolcgical solution containing at least
one polysaccharide selected from the group consisting of

trehalose, hydroxyethylstarch and dextran.

25 29. The method of suppressing a decrease in the survival rate
of mammalian stem cells according to claim 28, wherein the
agueous physiological solution comprises a combination
comprising trehalose and hydroxyethylstarch, or trehalose and
dextran.

30
3C0. The method of suppressing a decrease in the survival rate
of mammalian stem cells according to claim 28, wherein the stem

cells are adhesive stem cells.

35 31. The method of suppressing a decrease in the survival rate
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30. The nethod of suppressing a decrease in the survival rate of manmalian
stemcells according to claim28, wherein the stemcells are adhesive stem
~cells. 3.5 31. The nethod of suppressing a decrease in the survival rate

of nannall | 1 ccardin rein ive stem
celI's are mes %ﬁr{ﬁ %I %t g‘m%%éﬁl sggrggr{i%ﬁ!r;po enjfg\ﬂt?ejerr%5 ce }fkere%%p% The

nmet hod Ofadh&HMﬁEHEﬂam zedéer aasemenehhbysal vivah callks ofr nEMYEIHcaRnst em
cells according .to claim28, wherein the mammalian stemcells are in a

si ngl e- ceT1¥%t%R€5:33. The nethod of suppressing a decrease in the survival
rate /o of mammalian stemcells according to claim 28, wherein the

pol ysaccharide is trehal ose having a concentration wthin the range of 15.1
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