£

F2P- MNCO9021PCT Descri ption METHOD FOR M XI NG OBJECT | NTO GELLED ASSEMBLY
Techni cal Field [0001] The present invention relates to a nethod for m xing

an object into a gelled assenbly. Background Art [00@2pGoiNedogsaayPp! i es
have been attracting attention in recent years.f those, a gelled assenbly

formed by the nol ecul ar-assenbling of nol ecul es each having

sel f-assenbling ability has been attracting particular attention, and has
been expected to find use in various applications. Such gelled assenbly
is, for exanple, a peptide gel ggsarmptggﬂlar-assenbly of a

sel f-assenbl i ng peptide, and the peptide gel has been applied to a

Il - ffold q hel f [ di cine. W
cel [ -scafto equHBﬁ kbR 1@12%1@6 %f?g?g?k% éﬁﬂﬁﬁﬁrﬂésgﬁ? | ¢l ne en

the peptide g Is used as t sca upon m xing o e peptide gel
that has already gelled and an object such as a cell, a nethod invol ving
subjecting the gel to an ultrasonic treatnent for about 30 m nutes and
nixipg the resultant and the object has been adopted (Non Patent Docunent
1). Ho%weVetCathel®ethod i nvol ves such probl ens that the ul trasonic
treatment requires nmuch tine and effort, and further, the object is not
suffitPeptly di speis@kespP-iVNGIgoPCELlates to a method for mixing

an object into a gelled assembly.

Background Art

[0002] | Gelled assemblies have been attracting attention in
recent years. Of those, a gelled assembly formed by the
molecular-assembling of molecuies each having self-assembling
ability Has been attracting particular attention, and has been
expected to find use in various applications. 8Such gelled assembly
is, for example, a peptide gel as a molecular—-assembly of a
self-assembling peptide, and the peptide gei has been applied to
acell-scaffoldinthe fieldof, for example, regenerative medicine.
When the peptide gel is used as the scaffold, upon mixing of the
peptide gel that has already gelled and an object such as a cell,
a method inveolving subjecting the gel to an ultrasoconic treatment
for about 30 minutes and mixing the resultant and the object has
been adopted {(Non Patent Document 1). However, the method involves
such problems that the ultrasonic treatment reguires much time and

effort, and further, the object is not sufficiently dispersed.



Prior Art Docunment Non Patent Docunent [0003] [Non Patent Docunent 1]
Proc Natl Acad Sci USA, 2005, 102 (24) 8414-8419 SUWMMARY OF THE | NVENTI ON

Problenms to be solved by the Invention [0004] The pre%%@ﬁmﬂ@@@@ﬁﬁfﬁb has
been made with a view to solving the above probl ens, a purpose of the

present invention is to provide a m xing nethod by which a m xing obj ect
can be uniformy m xed (for exanple, dispersed) in a gelled assenbly
within a short tine period. Means for solving the problens [0005] Accordi ng
to ongrggpeggtoboggﬁeh@vent|on a nmethod for mxing a mxing object into a
gel l ed assenbly 1s provided. The nethod includes: freezing the gelled

assenply: o s ent Document
[0003]

[Non Patent Document 1] Proc Natl Acad Sci USa, 2005, 102 (24)

8414-8419

SUMMARY OF THE INVENTION

Problems to be solved by the Invention

[0004] The present inventicnhasbeenmadewithaviewtosolving
the above problems, and a purpose of the present invention is to
provide a mixing method by which a mixing object can be uniformly
mixed (for example, dispersed) in a gelled assembly within a short

time period.

Means for sclving the prcblems
[0005] According to one aspect of the invention, a methed for
mixingamixingobject intoagelledassembly isprovided. Themethod
includes:
freezing the gelled assembly;
melting the frozen assembly to obtain a sol;
mixing the resultant sol and the mixing object; and
reconstituting the gelled assembly from the sol into which

the mixing object has been mixed.



melting the frozen assenbly to obtain a sol; m xi ng the resultant sol
and the m xing object; and reconstituting the gelled assenbly fromthe sol
into which the mxing object has been mxed. F2P- MNg80dRSJoo21PCT I N
one enbodi nent of the invention, the gelled assenbly i1 ncludes a gel forned

by nol ecul ar-assenbling of self-assenbling nol ecul es. I n one
enbodi nent of the invention, the gelled assenbly includes a gel fornmed by
assenbling of clay mneral crystals. I n one enbodi nent of the

i nvention, the,sel fx@33eMininG fOLRS UL 8BS chRLbHde 3R] fgassambhi sempept i des.
According to another aspect of the invention, a nethod for producing a

gel | ed ly int ' i.Xi IR .heep i i ided. The
ot ot T oot aes o e H P s B et g B R o S L nmy
to obtajn a}sol; m xing the resultant sol and the m xing object; and
recom8?+tutt+ng the gelled assenbly fromthe sol into which the mxing

obj ect has been m xed. Advantageous Effects of Invention

In one embodiment of the invention, the gelled assembly

includes a gel formed by assembling of clay mineral crystals.

In one emboediment of the invention, the self-assembling

molecules include self-assembling peptides.

According to another aspect of the invention, a method for
producing a gelled assembly into which a mixing object has been
mixed is provided. The method includes:

freezing the gelled assembly;

melting the frozen assembly tc obtain a sol;

mixing the resultant sol and the mixing object; and

reconstituting the gelled assembly from the scl into which

the mixing object has been mixed.

Advantageous Effects of Invention

[0006] According to the present invention, the mixing object
can be uniformly mixed (for example, dispersed) within a short time
period because the mixing is performed in a state where the gelled

assembly has been turned into a sol.



[ 0006] According to the present invention, the m xing object can be
uniformy m xed (for exanple, dispersed) within a short tine period

because the mxing is perfornmed in a state where the i - has
been turned into a sol. F2P-MNC09021PCT BRI EF DESCRﬂgﬂ$§$?§§@€Egg§NmVNGS
[0007] [FIGS.1]FIG 1(a) is a photograph of a gel reconstituted in Exanple
1 and FIG 1(b) is a photograph of a gel reconstituted in Conparative
Exanple 1. [FIGS.2]FIG 2(a) is a photograph of a gel reconstituted in

Exanple 2 and FIG 2(b) is a photograph of a gel reconstituted in
Conparative Exanple 2. [FIGS. 3]FIG 3(a) is a photograph of a gel

ECOngh b BlstRrEXRAR) B3 BRSO RLGRED) 15 @ photoaraph of a e
[0007]
[FIGS.1] FIG. 1{(a) is a photograph of a gel reconstituted in

Example 1 and FIG. 1(b) is a photcograph of a gel reconstituted in

Comparative Example 1.

[FIGS.Z] FIG. 2{a) is a photograph of a gel reconstituted in
Example 2 and FIG. 2(b) is a photograph of a gel reconstituted in

Comparative Example 2.

[FIGS. 3] FIG. 3(a) 1s a photograph ¢of a gel reconstituted in
Example 3 and FIG. 3(b) is a photograph of a gel reconstituted in

Comparative Example 3.

[FIGS.4] FIG. 4(a) is a photograph cf a gel reconstituted in
Example 4 and FIG. 4(b) is a photograph of a gel reconstituted in

Comparative Example 4.

Description of Embcdiments

[0C08] A. Definition of terms

{1) Gelled assembly
Theterm"gelledassemnbly" refers tocagel formedby spontaneous

assembling of self-assembling molecules or crystals each having



[FIGS. 4] FIG 4(a) is a photograph of a gel reconstituted in Exanple 4 and
FIG 4(b) is a photograph of a gel reconstituted in Conparative Exanple 4.
Description of Enbodi ments [0003] A. Definition of tegyp {Nc T
assenbly Theterm gel | edassenbl y"r ef er st oagel f or nedbyspont aneous assenbl i ng
of self-assenbling nolecules or crystals each having F2P-MNCO9021PCT
self-assenbling ability in a nmedium (2) Self-assenbling nol ecul es

The term "sel f-assenbling nol ecul es” refers to nol ecul es that

spontggﬁgugggeﬁgﬁggl Sphiithe;pedi yaytpough an interaction between them
Such nol ecul es can Spontaneously aggregate by an internol ecul ar

attraction, thereby form ng a nolecular group in an orderly and stable
fashi on without recourse to any coval ent bond (so-called

nol ecul ar - assenbl i i The | nte action is not particularly limted, and
exanples ofl Fﬁ%s??ﬁﬂg Ae¥i BA ?HE tide a hydrogen bond, anion-ioninteraction,
anel ectrostaticinteracti on such as a van der \Wal s force and a

hydr ophobi cThateractsoht -gsyentel ing molecpiendriffer® tpatdastles that

acol l oidthathas lost its flowability. The gel has both viscous property
and espstienpropeytasschp llgeinpde hedlufidrhmxaiphe, intssragdligubestees t he
relationship [G >G'] when its storage elastic nodulus G and |l oss elastic
modul tiserfs’  ar esumas ek dayl @er f esmi ngpdybanésuyi gcostaségeity npasanenent .
intermolecular attraction, thereby forming a molecular group in
an orderly and stable fashion without recourse to any covalent bond
(so-~called molecular—assembling). The interaction 1is not
particularly limited, and examples of the interaction include a

hydrogen bond, an ion-ion interaction, anelectrostatic interaction

such as a van der Waals force, and a hydrophobic interaction.

(3) Gel

Theterm"gel" referstoaceclloidthathas Llostitsflowability.
The gel has both viscous property and elastic property. To be
specific, for example, the gel satisfies the relationship [G'>G"]
when its storage elastic modulus G' and loss elastic modulus G"

are measured by performing dynamic viscoelasticity measurement.

(4) Sol
The term "sol" refers to a collold having flowability. To
be specific, for example, the sol satisfies the relationship [G'<G"]

when its storage elastic modulus G' and loss elastic modulus G"



(4) Sol The term"sol" refers to a colloid having flowability. To
be specific, for exanple, the solsatisfiestherelationship [G<G'] when its

storage elastic nodulus G and | oss el astic nodul us f%EFﬁﬁ&bb?@?ﬂﬂ??PCT

ar eneasur edbyper f or m ngt hedynam cvi scoel asti ci t ynmeasurenent . Sol - ge
transition The term "sol -gel transition" refers to a phenonenon in
whi ch t hestorageel asti cnodul usGl and the | oss elastic nodulus G' undergo a
transition froma state where the relationship [G>G'] is satisfied to a

state, %%e%sh%gl?%@%.E?]B%miﬁg[ G 5Gyhats cSAtd SId B of o ML Bs 8L 8henwher e

the relationship Is satisfied to a state where ‘the relationship
[G>CGu] is satisfied, and the tenperature at which the phenonenon occurs
is called a sol-gel transition point. That is, the sol-gel transition
point Is the tenperature at which the relationship [G=G'] is satisfied.

[ 0009f & ﬁ?if%ﬁ nef #HoE- L 1A i xi ng nethod of the present invention is a
met hod for m xing a m xing object into a gelled assenbly, the nethod

i ncl udi ng: Th%éfﬂﬁg"%ﬁb*@%lrﬁﬁﬁﬂﬁ§§éﬁﬁfyr€%@ééiﬂh@I%@%%@Te%%mﬂﬂhﬁh%ﬁ%
frozen assenbly to obtain a sol (nelting step); mxing the resultant sol
and thiee gitwirageah) st d mpduhgsst'ep)q tardl.oss elastecopsiuiitgtG ' hgndaeggel | ed
assenbly fromthe sol into which the m xi ng object has been m xed (gelling
st ep) a tThe sietbods fmy a fad=therhé ne l-ider @yt Séregh Bs [Cegar e sXbhearibe

gell ed assenbly is a gel formed by the nol ecul ar-assenbl i ng of

sel f-asseml A9 where the relationship [G'<G"] is satisfied or from a
state where thé relationship [G'<G"] is satisfied to a state where
the relationship [G'>G™] is satisfied, and the temperature at which
the phenomenon occurs is called a sol-gel transition point. That

is, the sol-gel transition point is the temperature at which the

relationship [G'=G"] is satisfied.

[0009] B. Mixing method

Amixingmethod of the present invention is a method for mixing
a mixing object into a gelled assembly, the method including:

freezing the gelled assembly {(freezing step):;

melting the frozen assembly to obtain a sol (melting step);

mixing the resultant sol and the mixing object (mixing step);
and

reconstituting the gelled assembly from the sol into which
the mixing object has been mixed (geliling step). The method may
further include any step as required. When the gelled assembly is

a gel formed by the molecular—assembling of self-assembling



F2P- MNCO9021PCT nol ecul es, internol ecul ar bonds are broken by the freezing
and the nelting steps, and hence a three-di nensional network structure
formng the gel collapses. As a result, a solinwhich

uni f orm ydi spersed canbe obtained . In addition, whe?a?wgbgg??gglassenbly
is a gel fornmed by the assenbling of crystals each havi ng sel f-assenbl i ng
ability, intercrystalline bonds are broken by the freezing and the nelting
steps. As a result, a sol in which the crystals are unifornly dispersed

can bg,obtahpgd. 1ﬂ{bfrﬂ§'lé&@§£f‘tbdn@éeﬁkb0@roié}? pSOothbapt Wz fM@hind the
honmobgeneousness thus obtai ned and the m xi ng object are m xed, and hence

the %é;egngblsegﬁ Cagn*ae resent t%@eg g@ﬁé@gy%@ta&&eggﬁé@a@gy ina
m

state ng “u forn1y spersed heWIX|ng 0 ect can be

uni fo dIS erse the gelled assenbly thr

oper aEPEHAEe e SEf g lialring BR EreuiGh i AG sToBE: ée%%e%?e?ﬁieﬁaj or
ef fects of the present i nvention. [0010]B-1. Freezing st

appr opF ¢ HPé FREEe s P Redis Ise BB ooF 248 9che 5@?9@&%@%%%%@9%5@95 t he
assenbly forns a sol by the freezing and the nelting steps, and has a
reverasbembdypligel gedahsinedrbyx fdcaeseembilicg Theeavwsrisig ieorht bavhadgel
fromthe sol formed by the freezing and the nelting steps maybe

at t ri bait bk estwbabygaiiei ofty, tiinte reespdnsl Mirtey boadseaperataiken by the
responsivity, and a pressure responsivity, or nmay be attributable to two

or mreré@ﬁﬁ%sa@@tt@é hder fhover £8sponsd W te@silt, E2BoMNOA9RRIPRT-HEeE
gel l ed assenbly contains nolecules or crystals for formng the assenbly

and . ppdiim and as A 8d s RGN Ke. ok 004 LY BpREePbEaLEn:

nol ecules or crystals can “be g l'ect ed as the se ssenbling nol ecules or
t he c stal s _each havin self | i abi it e i.b v | ong
as th %%TE%%?E h%? g%?g_%9?1 61901 av%ﬁg aggggggsﬁbgﬁd
sol-gel transition characterlstlc and forn1a sol i t he free2|ng gnd t he
mel t i RE SPERSDO THRI SET f 258 sBHBFTing2Hel BEliFesthremMd4ERY pPRE BFALF!

exanpl e, a self-assenbling peptide. The crystals each having

sel f -prseabt | Hy Bt | 1agongte wHd mefkadblispendry doamppéata efaennderal .
The gel formation of such nolecules or crystals does not use a gelling
agentusitdrasy dispesskidnki Tige dgentthat @ne ajgliogebatchgsadentni dndnilgpends
on relatively weak non-coval ent bonds forned between the self-assenbling
No| ecyl £Sc PEc &R Y:SIHE el PeqardrM 1y thheseh bandenal ¢ Liagile/cpeokenohy, t he
freezing and the nelting treatnents, and hence the gel can be turned into
a sol; dn aqdi kkegg ngg&g@%@%é%% gﬂzfpe% Sl om:t hee 505 HaBrbects

spontaneously per nol ecul ar-assenbl i ng.

[ 001 h self ass lin dei spreferably, forexanple, a self-assenbling
peptﬁ%g o?h%deo?ngﬁ gﬁfgé#ng am no aci d sequence.

[0C10] B-1. Freezing step

Any appropriate assembly can be adopted as the gelled assembly
as long as the assembly forms a sol by the freezing and the melting
steps, and has a reversible sol—-gel transition characteristic. The
transition to the gel from the sol formed by the freezing and the
melting steps may be attributable to any one of a time responsivity,
a temperature responsivity, and a pressure responsivity, or may

beattributabletotwoormore factors out of theaboveresponsivities.



Am no aci d sequence: alblclb2a2b3db4a3b5c2b6ad F2P- MNCO9021PCT (In the
am no acid sequence: al to a4 each represent a basic anino acid residue

bl to b6 each represent a non-charge polar am no aC| 6?6%#?
hydr ophobi ¢ am no aci d residue, provided that at Ieas flve 0 n1each

represent a hydrophobic am no acid residue; cl and c2 each represent an
acidic amno acid residue; and d represents a hydrophobic am no acid
resi due.) [0013] Speci fi cexanpl esof t hesel f-assenbl i ngpepti dehavi ng

e PSR SRR I SO TR s meggenigenes

assembly and a medium, and as required, any additive.

[0011] Any appropriate molecules or crystals can be selected
as the self-assembling molecules or the crystals each having
self-assembling abiiity described above as long as the molecules
or the crystals forma colloid having a reversible sol-gel transition
characteristic, and forma sol by the freezing and themelting steps.
The self-assembling molecules are each preferably, for example,
a self-assembling peptide. The crystals each having
self-assembling ability are each preferably, for example, a clay
mineral. The gel formation of such molecules or crystals does not
use a gelling agent such as a crosslinking agent or an agglomerating
agent, and depends on relatively weak non-covalent bonds formed
between the self-assembling molecules or crystals. Accordingly,
those bonds are easily broken by the freezing and the melting
treatments, and hence the gel can be turned into a sol. Inaddition,
reconstitution of the gel fromthe sol can be spontanecusly performed

by mclecular-assembling.

[0012] The self-assembling peptide ispreferably, for example,
a self-assembling peptide formed of the following amino acid
sequence.

Amino aclid seguence: a;bicibzaszbsdbiasbscsbgas



n- RLDLRLALRLDLRL-¢c (SEQ I D NG 3)

[ 0014] O her preferredspeci fi cexanpl esofthe sel f-assenbling peptide include
pepti des described in, for exanple, W?2007/000979 an SuRaAt -
5,670,483. In addition, a peptide obtained by subjec??ﬁg any&@%%ﬂﬂST

sel f-assenbling peptide to a nodification such as the introduction of a
protective group is also preferably applicable to the nethod of the
present invention. [0015] The above sel f-assenbling peptide can be produced

by a Lgal s sypLhesi § peLhed.such as a solid phase nethod, e.g.,
F2P—NK£§9 glP%T an Fnoc n%tho% or a liquid phase nethod, or by a

mol ecul ar bl ol,ogi cal, gt Q%ggég%;a% Lecanbi-nant, deng exprassi.on.
xXa t he y

[0016]Prefe?%é:sﬁch€Fce €so cl"aym nerali ncl'ude Snectite group
m nerals such as nontpnorillonite, beidellite, hfctorile sggﬁnite and

st evensi t e. PTRBsBNTAE F SHEGBRRRIUIEN GFEE BOLIF RN DE dynt et Fee
products. [0017] The nedi um of the gelled assenbly can be appropriately
sel ecaed/ dEpendyAgophobier aekaapreldt KeSkAHAs BRAVESReehRrEt PBnlB®ESthe
nol ecul es or crystals for formng the assenbly. In the case of, for
exanpfeve acfethed asskenbéyrésentdaohydrephbbagsembhongcpdpriededae: cl ay
mneral, its mediumis preferably water

cy; and c; each represent an acidic amino acid residue; and

d represents a hydrophobic amino acid residue.)

[0013] Specific examples of the self-assembling peptide having
the above amino acid sequence include peptides having the following
sequences.

n~RLDLRLALRLDLR-c (SEQ ID NO: 1)

n-RLDLRLLLRLDLR-c (SEQ ID NO: 2)

n-RLDLRLALRLDLRL-¢ (SEQ ID NO: 3}

[0014] Cther preferred specific examples of the
self-assembling peptide include peptides described in, for example,
WO 2007/000979 and US Patent No. 5,670,483. In addition, a peptide
obtained by subjecting any such self-assembling peptide to a
modification such as the introduction of a protective group is also

preferably applicable to the method of the present invention.

[0015] The above self-assembling peptide can be produced by

a chemical synthesis method such as a solid phase method, e.g.,



[ 0018] The above additive can be appropriately sel ected dependi ng on, for
exanpl e, the kinds and concentration of the nolecules or crystals for
form ng the assenbly. Exanples of the additive inclu P%wﬁﬂﬁ j gent,
a surfactant, and a chel ating agent. [0019] The conceg?ra |on6§§é{E¥;?
additive in the gelled assenbly can be set to such a concentration that

the reconstitution of the gel in the gelling step is not adversely
af fected. Although the concentration can be appropriately set dependi ng

on, f XA E2P- ind ratj .
nnlec%ﬁes or %§9g?§%£égggﬁggféﬁnget e}g%'|§5§§§%§ﬁg%§?hfﬁébg§%§ %%?gtion
IS prefgéﬁgl¥ Igm/in ordinarg ases. In_the case of, for exanple, a

sel f-4% | TG pept FaegRI P he 9P ' Ral*RofcERT Fat i on of each of HEPES and
Tris-HCl1 as buffering agents is preferably 50 mMor |ess, or nore
preferably 40 nMMor |less, the final concentration of each of a sodium

hydr ogen carbonate sol ution and a sodi um carbonate solution is preferably
5 nM 0¥0Less, or Ferlepred epgolyf i emarar le¢eof thmmdlekanifiaidl ¢oaceAerati on
of PBS is preferably 0.5xPBS or less, or nore preferably 0.3x PBS or |ess.
| n adsih¢cointet e cipnahicengeat raatdlonasef mphemrmacdioeiidle ,sabendehsiba,
additive except the buffering agent is preferably 0.5 wt% or |ess, or nore
pref e @bt yr Dc d, WPl thgSsnd [[RR2RINHIa cabovRcgeln et rasisenbl heant beal
prepared by any appropriate nethod depending on, for exanple, the kinds

and copcentealion flythe EOhECULES Broghystals for forming the assembly,

and t'he kind of the nmedium For exanple, the self-assenbling peptide gel
can be prepared bypreparing a peptide sol through such dissolution or
di spersion of a self-assenbling peptide in a desired nmediumthat the

concentratjon of the peptide_is preferaply 0.1 to 5 v% or nore

pr ef epéi%]ré] 0.2 t o-f WEFHMAE Wlé%\ﬁeﬂaeﬁégﬁgﬁéiﬂec% SPPPELPT 3G ¥enbl e
t he nol ecul es of the self-assenbling peptide. Alternatively, the

sel f -aebenbtd ndcpepdice et f@ra@&am@gee heakEbafrered aFopFodbEdt ifl@er the
trade nane of, for exanple, "Blarm F2P-MNCO9021PCT PuraMatri xT" Pepti de
Hydr ogelthe( BDlBrodebarices vigt@l)s. £bn Galdiinorihe hesgebled absdéisl gafer ned
of the mneral clay is available as a commerci al product under the trade

name ®f , fbekxexaIRl, e ¢éLapanisdsenkllG £ 4 rmadbact sy let dns dapoirepéptdidet d. )
or "Laponite RD' (manufactured by Laporte-Ind. Ltd.).

or clay mineral, its medium is preferably water.

[0018] The above additive can be appropriately selected
depending on, for example, the kinds and concentration of the
molecules or crystals for forming'the assembly. Examples of the
additive include a buffering agent, a surfactant, and a chelating

agent.

[0019] The concentration of the additive in the gelled assembly
can be set to such a concentration that the reconstitution of the
gel in the gelling step is not adversely affected. Although the

concentration can be appropriately set depending on, for example,

10



[ 0021] Any appropriate conditions can be adopted as conditions for the
freezing as long as the gelled assenbly freezes. A freezing .tenperature
has only to be equal to or |lower than the tenperatur t i elled
assenbly freezes. A freezing velocity is not Ilnlted9g?ﬁw§@?6andhﬁ%g
gell ed assenbly may be gradually frozen, or may be rapidly frozen. In the
case of, for exanple, the self-assenbling peptide gel, the gel can be
suitably frozen by being |eft under a tenperature condition of preferably

-10C o  LLavers %8%%%%@%&%9{)5& l‘geﬁBTSéths@aggg§ﬂgbs%@f89ﬂ§ﬁg’0|d or

busi I’IESS use re rigerator nltrogen can selected as a

freezj ns be noted th t the f nhl Y tored
wh | E BRI LR e TRy m iy TP THAL LA 1 e Selinpry i o SEBF BFLd t o
the melting step. [0023]B-2. Melting step Aneltln t enperature can
be seta$®ds anylThppLoFRFALE 1t ERP TR ad ?%%%’ S HY ﬂ?pftﬁf?%eﬂe ssenbl y
nelts at the tenperature to F2P-MNCO9021PCT form a sol. The assenbly may
be methed iatala conrsnane tiomefatarle o oFEREY ded R ediGlt agi PREFEALDY
tenperatures in a stepwi se fashion. Neither a nelting velocity nor a

mel tiagehtseisspréfieteld] yabhd neoasienbl yomagobe grafeabhbyyméDteld, cor may
be rapidly nelted. For exanple, in the case where the sol of the

sel f - 88588 MBHY REPIHAR dn% At idNed e ddieoErozeni seliyasspibbhpgopepti de
can be SU|tany nmelted by being left under a tenperature condition of

pr ef eéé?uﬁ’ L2 SgﬁQ% ldﬁpagreaﬁg%asbwutlﬁoﬂqs%f&p%ﬂ%nﬁmwgesy ate

nmeans can ected as a ne tlng means . Specific exanples of the
.~ | hat d t h.
0025  OHEREE e GEr T B halll 97 S0P braiakitnet 1 2G sntORETELEh B2

PBS is preferably 0.5xPBS or less, or more preferably 0.3xPBS or
less. Inaddition, the final concentration of pharmacopoeial saline
as an additive except the buffering agent is preferably 0.5 wt%

or less, or more preferably 0.4 wt% or less.

[10020] The above gelled assembly can be prepared by any
appropriate method depending on, for example, the kinds and
concentration of the molecules or crystals for forming the assembly,
and the kind of themedium. For example, the self-assemblingpeptide
gel canbepreparedbypreparingapeptidesol throughsuchdissolution
or dispersion of a self-assembling peptide in a desired medium that
the concentration of the peptide is preferably 0.1 to 5 w/v% or
more preferably 0.2 to 3 w/v%, and leaving the peptide sol at rest
to assemble the molecules of the self-assembling peptide.
Alternatively, the self-assembling peptide gel is available as a

commercial product under the trade name of, for example, "BD™
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descri bed above, various bonds between the nol ecul es or crystals of which
the gel is forned are broken, and hence a sol is obtained. Although the
gel can be turned into a sol by being subjected to a ) } at ment
for about 30 mnutes as well, the various bonds betmggﬁkyﬁgéﬁg#%%% gs or
crystals cannot be sufficiently broken, and hence the sol quickly gelates
after irradiation with the ultrasonic wave. As a result, the m xing object
cannot be uniformy dispersed in the sol. In contrast, the sol obtained by
the fﬁ&féﬂaﬁ@ﬁ‘{?ﬂ ﬁé@ﬁi’&’é H#B%E;%%PS( 8US s ShaRif 1.eanf reduchiepsbp 1ts

vi scosity because the various bonds between the nol ecul es or crystals are
F2P- NNC0902 suffi.cjently broken. As .a result, the sol .can.be_uniformy
i xed WL HE T (ST T BB S Th The il W “Ghled 178 BE G98EIrBaa Farer
[0026] B-3. M xing step Any appropriate substance _can be sel ected as
the nFRIRGEEDFL dttOWeTeNGLRF bR TR DOSE ARl tHF I8P 1Spect#PE &k Enpl es
of the m xing object include: vitam ns; nonosaccharides; disaccharides;

ol i go$heChafmatest a ol sedc dhar il ”ifchi s hydldudonicd allbapoehieosBR’ and a
cel lul ose that has been subjected to hydrophilic treatnent; alcohols;

pol yolsasuthcasregd yioer Lapantdepiogyl Bhé. gl ycol ; netal oxi des such as
zirconia and titani um oxi de; dyes; physiologically active substances such
as hornones, cytokines, henatopoietic factors, and growh factors;

pepti des; enzynes; antibodi es; DNAs; RNAs; catal ysts; crosslinking agents

. cul feger sol uti ofs, npaRdpet Hek aaneral ol Ows ABlegybat s ¥l 0Rbn g PPPoNads.
Alternatively, the 'mXing object maybe a biol ogi cal sanple such as a cell,

I I . . . . T

ani et ST L Srbh T B LoBy R LS (P kSl L e, SoF el

i ncl ude bacteria, yeasts, _an protoioans. I ong_king of m xi ng object
PR SRS

may bet TR 2 BT M DP e & K PRISIBR L ntXiHy Ray Be G8RTT2F9927] The
amount in which the mxing object is mxed can be set to any appropriate
annuﬁﬂia@ﬂﬂéh§h§sgﬁﬁée§oﬁséﬁﬁkﬁ§c§ﬁ§???ﬁtee3fﬁ?%ﬁﬂﬂﬂgjﬁ§§§€#ﬁwy?sl%0¥he
case of, for exanple, the self-assenbling F2P-MNC09021PCT peptide sol, a
pept i dieniclord et trlrag 1 ormraf ttdre tded Inidk iasg eive lyematyobpr ef edablyyoftozens w v%
or nore preferably 0.2 to 3 wWv%

cor may be rapidly frozen. In the case of, for example, the

self-assembling peptide gel, the gel can be suitably frozen by being

left under a temperature condition of preferably -10°C or lower.

[0022] Any appropriate freezing means such as a household or
business-use refrigerator, or liquid nitrogen can be selected as
a freezing means. It should be noted that the frozen assembly can
be stored while being frozen for any time periocd until the assembly

is subjected to the melting step.

[0023] B-2. Melting step
Amelting temperature canbe set toany appropriate temperature

as long as the above frozen assembly melts at the temperature to

12



[ 0028] The m xing is perfornmed during a time period for which the sol
obtained in the above nelting step maintains its sol state. In the case

of, for exanple, the sol of the self-assenbling peptide, hoqgpgrcan be
suitably perfornmed at preferably -2 to 15C or nore ng?eMé{t??/é@%!to 5C

because, in such tenperature range, rapid gelation can be prevented and,
as a result, a sufficient mxing tine can be secured. It should be noted
that the above tenperature range is the tenperature range of the peptide

sol C?Q%@EPEQ&.th%hgjgéﬁgmgP%Q%%ﬁﬁgi%ﬁ%tEBEa@%PEbﬂ%tEQE EQ@%ekétQE&Dg

m xed W th the m Xing object mxing is preferab performed so

that the nol ecul or _crystals apd the mXxing ahjec : iciently
dispe?EéﬁaYﬁxiﬁgﬁzgﬁ.aﬁb%f%g?rgn '&?%%e¥?ﬁ%r%%ﬂjgaw%%?%élggaﬁgg$%8+inited.
Any appropriate nmeans can be selected as the m xing ans. In |l arge-scale
T Xi S BIGE 4 Mg T8H YA I sit NoGr St HELFIRS CHIF B dedtltedmPP9sEat o

m Xi ng may be performed by a manual operation such as pipetting.

[ 00303 Eaehb by mae Ye epzddigpStepre trd ned s vy $eepardid vt Relfegdi-ngEst ep
descri bed above nmay be repeatedly performed twice or F2P- MNCO9021PCT

nor e. e%&031¢ B-#n el ldasg shepe the soTondittieonslforsshablengnseiptiudéon of
the gel (such as a tenperature and a tine) are not limted as |long as the

gel | eds asseabhydj streconstéhuseUr-apdehbeingndept 006 can be apptapiyately
set depending on, for exanple, the kinds and concentration of the

mol ecyl £504 GEY Sid 5y andihel] pdoft Q%%@I‘é@ur@h@ehﬂg'ﬂ@bﬁcer?referably

i nt hesol ar esel f-assenbl 1 ngnol ecul es, t hegel canbespont aneousl Y reconstituted

as a tesult . of molecul ar- e h'ng b sg%b&ng the conditions to

appro%r?%tzoo%e%? TBB%Z?%%?geggn%Ie? ¥% the Case where the self-assenbling
[0024] Any appropriate means canbe selected as ameltingmeans.
Specific examples of the melting means include a water bath, an

cil bath, and a thermostat bath.

[0025] When the gelled assembly is frozen and melted as
described above, variocus bonds between the molecules or crystals
of which the gel is formed are broken, and hence a sol is obtained.
Although the gel can be turned into a sol by being subjected to
an ultrasonic treatment for about 30 minutes as well, the wvarious
bonds between themolecules or crystals cannct be sufficientlybroken,
and hence the sol quickly gelates after irradiation with the
ultrasonic wave. As a result, themixingcbject cannot be uniformly
dispersed in the sol. In contrast, the sol ocbtained by the freezing
and the melting steps shows a significant reduction in its viscosity

because the various ‘bonds between the molecules or crystals are

13



peptide gel is reconstituted, the sol into which the m xing object has
been m xed obtained in the above m xing step has only to be left at rest.

The tenperature at which the sol is left at rest is @@fﬁ@ﬁ@@éggéﬁ%ﬁ¥?r

hi gher, or nore preferably 25C or higher. The tinme péfio t he
sol is left at rest is preferably 1 minute or nore, or nore preferably

5mnutes or nore. In addition, a place where the sol is left at rest is
not limted, and exanples of the place include the inside of a container

made Q&f@{;é%énﬁfg%w?enor ﬁé‘g LLkGact hepinsife af 12 GeklectihiUhexeq

i nstrunent suc s a dish, "and the inside of a nedical instrufent such as
a syringe. Further, the follow is also permtted. That.|s he sol into
bt LG PSRRI oV R OB eR RalbdenhiveH LLCPRy ect od
into aliving organismimedi ately after the mxing, and is caused to gel
on the spot. [0033] The m xi ng object can be present in the reconstituted
gell ed assenbly in a state of being uniformy dispersed. [0034]C
Produt®?dnl met hodB-3. Mixiggosdeémg to anot her aspect of the present
invention, there can be provided a nmethod for producing a gelled assenbly
i nt o whi ch Enyexprgpebjpeet s iast oees canxse seThetpdatuthieon xietchodjeatc!| udes
freezing the gelled assenbly, nelting the frozen assenbly to obtain a sol,

m Xi r@eﬁ&@diﬁ? et ARl reek et the 1rd Ng sekiceeti c ahg BEOBS A RInghe
gell ed assenbly fromthe sol into which the m xi ng object has been m xed.

Each éﬁaf&c%s a5 cdesesl be@i%gmms;ab%%q%%@ér%&i%ﬁséccoagggacﬁgrw@s,-

production nethod, the gelled assenbly into which the m xing object has

been uni form y dispersed.can be obtained. MPLES [ 0035] Her e| , the
oL g ok AL PREL £BE108A B8 DRI, SRR ot iy ghbeLhen, 1

the bresent LIYSILON.LE A9L LLItSY by those, exaTRles, L0030 [Test,
alcohols; polyoissuchasglycerinandpropylene glycol; metal oxides
such as zirconia and titanium oxide; dyes; physiclecgically active
substances such as hormones, cytokines, hematopoietic facters, and
growth factors; peptides; enzymes; antibodies; DNAs; RNAs;
catalysts; crosslinkingagents; culture solutions; andother general
low-molecular-weight compounds. Alternatively, the mixing object
may be a biological sample such as a cell, a cell colony, a tissue,
a microcrganism, or a virus. The cell may be an animal cell, or
may be aplant cell. Examplesof themicroorganisminclude bacteria,

yeasts, and protozeocans. Only one kind of mixing cbiject may be used,

or two or more kinds of mixing objects may be used.

[0027] The amount in which the mixing obiect is mixed can be
selt to any appropriate amcunt as long as the sol can reconstitute

thegelledassembly. Inthecaseof, forexample, theself-assembling

14



A sel f-assenbling peptide 1 UCH3CO] - RLDLRLALRLDLR-[ NH2]) F2P- MNCO9021PCT
whose N-term nal was acetyl ated and whose C-term nal was am dated was

obtai ned by an ordinary nmethod. The self-assenbling t
di ssolved in water, and an aqueous sol ution of MHCOga%m%chhe
solution so that its final concentration was 1.2 nM A peptide

concentration in the resultant peptide solution was 1 wv% The peptide
solution was left at rest at roomtenperature for 10 mnutes. As a result,

a self- Lhg peptl e i ned 3 . It an

el 1S T DR P B LB O e O IR IR R B LBRESE one
frozen_sel f-asse in eptide gel was parti al ted with warm water at
370 BREEThARTY o F obtl TtV hagt) BrYE P PRERERR Y, fo FormerArire S0 as to
be nelted. As a result, a sol was obtained. 300 pl of the resultant sol
was put into a container storing 200 pi of DVEM cul ture medi um contai ni ng
Nl H3T3 cells at a concentration of 3.25x105 cells/m, and the contents
wer e b2 by perflor mimgngi petreniorhedaunimgsa Pome peasidAd fog woichnto
which the cells were m xed was obtai ned. [0038] 100 pl of each of the upper

| ayerthenisdd! ebkayeed andheconbovkayert aig tshepresiht abhsciald spilxedasel were
sanpl ed, and each sanple was diluted with PBS five-fold. The nunber of

cel | stRtneaghsPQs,t 6P diaridies Cehk- s xed Sid wa¥-Gelebined ﬁ%‘é%hi@@?h of
the diluted sanmpl es by neasuring the nunber of cells in each of four

R g e el
CoPt 85 MO0 (20, BPICLGER.LEC o RSB 5, CAIREIL SUUD, Jo'% o
ge;ation can be prevented and, as a result, a sufficient mixing
time can be secured. It sheould be noted that the above temperature
range is the temperature range of the peptide sol containing the

mixing object, i.e., the peptide soi that is being mixed with the

mixing object.

[0029] Themixing is preferably performed sc that themeolecules
or crystals and the mixing object may be sufficiently dispersed
in the sel. Neither a mixing time nor a2 mixing means is limited.
Any appropriate means can be selected as the mixing means. In
large-scale mixing, a stirring reod, a mixer, or the like can be
used. Small-scale mixing may be performed by a manual operation

such as pipetting.

[0030] Each of the freezing step, the melting step, and the

mixing step described above may be repeatedly performed twice or
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liquid nitrogen. Next, the frozen self-assenbling peptide gel was
partially nelted with warmwater at 37C, and then the resultant was |eft
at rest at roomtenperature so as to be nelted. As a S
obtai ned. 300 pl of the resultant sol was put into afggﬁggﬁnegos orTﬁg 200
pl of DVMEM cul ture medium containing NIH3T3 cells at a concentration of
5.38x105 cells/m, and the contents were m xed by perform ng pipetting
three tines. As a result, a sol into which the cells were m xed was
obtairggge [ 0041] The nunber of cells at each position in the resultant

cell -mxéd sol was determined in the same manner as in Test Exanple 1.
Table 1 shows the results. [0042][ Conparative Test Exanple 1] A
sel f-assenbl i ng peptide gel obtained in the same nanner as in Test Exanple
1 was subjected to an ultrasonic treatnent (product nanme "ULTRASON C
CLEANE@@BJ%MR' (rantif de@ kit BT bFERB ONE Cor poration, F2P- MNCO9021PCT

t ankvol une9. 5L), 160W 30m nutes). Asaresult, asolmasobtalned 300 pl of the
resul tant sGbnAABiPUS FAro the orRedReki B1okomgeP0BhEl c6fl DVEMIT RS uke

medi um cont ai ning NIH3T3 cells at a concentration of 3.25x105 cells/m,

and thempenisents awer £ tiinxe by nperifiorinetapilpetst anghehrelel ad aesempdya
result, a sol into which the cells were m xed was obtai ned. [0043] The
nunbey 5 of-cehks ia,+8a¢h PERBI thONcbAdi BeohesWahamie cabprobxed sy was
determned in the same nmanner as in Test Exanple 1. Table 1 shows the

resul fs elkﬁ%gl 590”%&6%&/ f‘ft Examliga2] and condnSa® el rasggnbl i ng

pepti e ge in Test EX e 2 was subjected to an ultrasonic

treat e r oduct na "ULTRA AS ONE
Cbrpd@%??géfe?gﬁgﬁﬁﬁ ’a%diigngﬁagkggy'mrnjéﬁ3 %ﬁg&gﬁ%ﬁ@ﬁ;ggugxgol was
obt ai ned. 300 of _the resultant sol 0 a container storing 200
o1 of Ui < ¥ S SAEdRaHEEINt BRME N FerratcePrS S 5 BBREEALPARPO ot
5.38x105 cells/m, and the contents were m xed b perfornlng plpettlng

t hreerecopstitghedesula repwdl Ghie Wedicdie 1196 Se8IN s NRe Py APXéd@atle

obt ai ned.
conditions to appropriate ones.

[0032] For example, in the case where the self-assembling
peptide gel is reconstituted, the sol into which the mixing cbject
has been mixed obtained in the above mixing step has only to be
left at rest. The temperature at which the scl is left at rest is
preferably 15°C or higher, or more preferably 25°C or higher. The
time period for which the sol is left at rest is preferably 1 minute
or more, or more preferably 5 minutes or more. In addition, a place
where the sol is left at rest is not limited, and examples of the
place include the inside of a container made of glass, plastic,
or the like, the inside of a cell culture instrument such as a dish,
and the inside of a medical instrument such as a syringe. Further,

the following is alsc permitted. That is, the sol into which the
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[ 0045] The nunber of cells at each position in the resultant cell-m xed sol
was determined in the sane manner as in Test Exanple 1. Table 1 shows the

results. [0046][Table 1] Sanpling position Test ExamplipeydNEBIRAHETVE
Test Exanple 1

above mixing object has beenmixed is injected into a living organism

immediately after the mixing, and is caused to gel on the spot.

[0033] The mixing cbiject can be present in the reconstituted

gelled assembly in a state of being uniformly dispersed.

10034] C. Production method

According to another aspect of the present invention, there
can be provided a method for producing a gelled assembly into which
a mixing object has been mixed. The production method includes
freezing the gelled assembly, melting the frozen assembly to obtain
a sol, mixing the resultant scl and the mixing object, and
reconstituting the gelled assembly fromthe sel intowhich themixing
object has beenmixed. Eachstep isasdescribedin the above section
B. According to the production method, the gelled assembly into

which themixing object has been uniformly dispersed can be obtained.

EXAMPLES
[0035] Hereinafter, the present invention 1s described
specifically by way of examples. However, the present invention

is not limited by those examples.

[0036] [Test Example 1]

A self-assembling peptide 1 ([CH3CO]-RLDLRLALRLDLR-INH,])
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Test Exanple 2 Conparative Test Exanple 2 Upper layer 1.45 1.18 2.28 2.45
M ddl e layer 1.35 1.33

F2P-MNC08021PCT

whose N-terminal was acetylated and whose C-terminal was amidated
was obtained by an ordinary method. The self-assembling peptide
1 was dissclved in water, and an agueous solution of NaHCO; was added
to the solution so that its final concentrationwas 1.2mM. Apeptide
concentration in the resultant peptide solution was 1 w/v%. The
peptide solution was left at rest at room temperature for 10 minutes.

As a result, a self-assembling peptide gel was obtained.

[C037] The resultant self-assembling peptide gel was freozen
with ligquid nitrogen. Next, the frozen self-assembling peptide gel
was partially melted with warm water at 37°C, and then the resultant
was left at rest at room temperature so as to bemelted. As aresult,
agolwascbtained. 300uloftheresultantsolwasputintoacontainer
storing 200 ul of DMEM culture medium containing NIH3T3 cells at
a concentration of 3.25x10° cells/ml, and the contents were mixed
by performing pipetting three times. As a result, a sol into which

the cells were mixed was obtained.

[0038] 100 pl of each of the upper layer, middle layer, and
lower layer of the resultant cell-mixed sol were sampled, and each
sample was diluted with PBS five—-fold. The number of cells at each
position inthe cell-mixed scol was determined with each of thediluted
samples by measuring the number of cells in ecach of four divisions

on a hematocytometer. Table 1 shows the results.
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2.08 0.65 Lower layer 1.12 0.35 2.13 2.25 Theoretical value 1.3 2.15

F2P-MNC08021PCT

f0039] [Test example 2]
As the self-assembling peptide gel, "BD™ PuraMatrix™ Peptide
Hydrogel™ (BD Biosciences Inc., peptide concentration: 1 w/v%, pH

3) was used.

[0040] The above self-assembling peptide gel was frozen with
liguid nitrogen. Next, the frozen self-assembling peptide gel was
partially melted with warm water at 37°C, and then the resultant
was left at rest at room temperature so as to bemelted. As a result,
asolwasobtained. 300 ploftheresultantsolwasputintoacontainer
storing 200 pl of DMEM culture medium containing NIH3T3 cells at
a concentration of 5.38x10° cells/ml, and the contents were mixed
by performing pipetting three times. As a result, a sol into which

the cells were mixed was obtained.

[0041] The number of cells at each position in the resultant
cell-mixed sol was determined in the same manner as in Test Examplie

1. Table 1 shows the results.

[0042] [Comparative Test Example 1]
A self-assembling peptide gel obtained in the same manner as
in Test Example 1 was subjected to an ultrasonic treatment (product

name "ULTRASONIC CLEANERUS-4R" (manufacturedby AS ONE Corporation,
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(unit: 105 cells/m) [0047] As shown in Table 1, the m xing object can be
di spersed in a sol obtained by the freezing and the nelting steps nore

uniformy than in a sol obtained by the ultrasonic t !
[0048] [ Exanpl e 1] The above sel f - assenbl i ng p%?%ﬁ@‘ﬁo%%%”’.“;sm ved

in water, and an aqueous sol ution of NaHC3 was added to the solution so
that its final concentration was 1.2 mM The peptide concentration in the
resultant peptide solution was 0.8 wWv% The peptide solution was |eft at

rest g&m&%%&%@%ﬁﬁt,“igt_)%‘[?{)%ojfgj[%{‘é‘éF.S- ) Eeéﬁfsiﬂta’s n‘ﬁé brnagseall i ng

pepti de gel "was “obt'al ne e resultant selr-asse i ng peptide ge
was f en, W liquidnitrogen. Next, the frozen self-assenbling ptide
Qo wAL0 i (155 HTTEH A 1o b R TR O3 FCEORRG  PRencERE" PASRPDant
F2P- MNCO9021PCT was | eft at rest at roomtenperature so as to be nelted.
As a Fe&dl PMEY gt upssmest dn el tadgend FIBPrTTErFeelrléaFtaaﬁPﬂ%vtmElon
transferred to a sanpling tube, and 450 pL of DMEM cul ture nedi um

cont adhi Ag2 phedolcelels fmk, adtddthe cortedts Thve, nixednbXi RGrHYrPiPEt ting
was performed five times. [0050] Next, the sanpling tube was left at rest
at 25€ipetting three times. As a result, a sol inte which the cells were

mixed was obtained.

[0043] The number of cells at each position in the resultant
cell-mixed sol was determined in the same manner as in Test Example

1. Table 1 shows the results.

[0044] [Comparative Test Example 2]

The same self-assembling peptide gel used in Test Example 2
was subjected to an ultrasonic treatment (product name "ULTRASONIC
CLEANER US-4R" (manufactured by AS ONE Corporation, tank volume
9.5 L), 160 W, 30 minutes). As a result, a sol was obtained. 300
pl of the resultant sol was put into a container storing 200 upl
of DMEM culture medium containing NIH3T3 cells at a concentration
of 5.38x10° celis/ml, and the contents were mixed by performing
pipetting three times. As a result, a sol into which the cells were

mixed was obtained.

[GC45] The number of cells at each position in the resultant

cell-mixed sol was determined in the same manner as in Test Example
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5 mnutes. As aresult, a self-assenbling peptide gel was reconstituted.
FIG 1 (a) shows the photograph of the reconstituted gel. [0051][ Exanpl e
2] As the self-assenbling peptide gel, "BDT ptl de
Hydrogel " (BD Bi osciences Inc., peptide concentrati g]r':l‘E 1191”6@/@&@

used. [0052] The above sel f-assenbling peptide gel was frozen W|th |IC]UI d
nitrogen. Next, the frozen self-assenbling peptide gel was partially
nelted with warmwater at 37C, and then the resultant was left at rest at
roomte tur 0 d. As a result, a sol was obtained. 300
pL ofifggle%kgiseuul an O‘%glélpe bf?&ggins erred to a sarrpl ing tube, and 450 pL of
an aqueous solution of eosin was added to the sol. Then, the m xing by

pi petting was perforned five tines. [0053]Next, the sarrpling t ube was
left at rest at 25C for 20 mnutes. As a result, a self-assenbling peptide
gel wal0fetonstitltakie A 2(a) shows the phot ograph of the reconstituted

gel . r10Q GPTE 3lro st Ao 3TIFEbT Ty pERrTd RS ive
reCO”Stbto%.l%? hﬁﬁﬁﬁﬁﬁ”ﬂn”fésggﬁ& AP £xdnfXECBI| 114! £3o01 81
aguepus—Sol 'u'_ HOR—OT—tt&1ape |||joui 1 vvac 1 /2::?8 ASteat—or, e DV

cul t 7 Tont ai-nt nyp phehol [ e 3L a) SHows - tthe-phétograph—of
the | ¥eoRaf: faved hel 1 {¥05a] | Exanpleia] A i 0 i de
gel wasowekokmyeX ufed 3114 he kame ndnder as |n Bkl e [2 exclpfSthat § 50

pM agueoesrasoleal opn of FI TC | Zi)eged insulin jas nixed igs{egad of the
aquepus sedlutde on of eosin. FI 4(a) shows the photograph of the
reconstituted gel.

{unit: 10° cells/ml)

[0047] As shown in Table 1, the mixing object can be dispersed
in asol obtainedby the freezing and themelting steps more uniformly

than in a sol obtained by the ultrasonic treatment.

[0048] [Example 1]

The above self-assembling peptide 1 was dissoclved in water,
and an agueous solution of NaHCO; was added to the soiution so that
its final concentration was 1.2 mM. The peptide concentration in
the resultant peptide solution was 0.8 w/v%. The peptide solution
was left at rest at room temperature for 10 minutes. As a result,

a self-assembling peptide gel was obtained.

[0049] The resultant self-assembling peptide gel was frozen
with ligquidnitrogen. Next, the frozen self-assembling peptide gel

was partially melted with warm water at 37°C, and then the resultant
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[ 0056] [ Conpar ati ve Exanple 1] A sel f-assenbling peptide gel was
reconstituted in the same manner as in Exanple 1 except that a sol was
obt ai ned by perform ng an ultrasonic treatnent (prod?% 056& CNIC
CLEANER US- 4R" (nmanufactured by AS ONE Corporation, tank vo

160 W F2P- MNCO9021PCT 30 m nutes) instead of the freezing and the
nelting steps. FIG 1(b) shows the photograph of the reconstituted gel.

[ 0057] [ Conpar ati ve Exanple 2] A sel f-assenbl i ng peptide gel was

reconﬁég %fecda‘cprots*{e E%ﬂ?ﬂgérééukg Xa0Rl ey, EAhe eRf, thaty gos0h cwas

obt ai néd "by perform ng an sonic treatnent (pro uct nafre "ULTRASONI C
CLEANER US- 4R" nuf r b E Cbr ratlon tank volu . ,
T60 \F 30 it 9y T Het bad OF Whé f PeEs PG ﬁanthsb%eweﬁnérétgﬁsrrﬁte
2(b) shows the phot aph of the reconstituted ge [ 0058] [ Conpar ati ve
Exanpfe %]Sampllngliéhﬁ cﬁéﬁtﬁ@bcgétuﬁesm?eéaws PELESBITH t he
sane nmanner as in Exanple 3 except that a sol was obtained by perform ng
an ul prhasohired west asaed (pr ¢dugc BohameT L TRASONL EL 0 BANFRPES4RT was
(rmanuf actured by AS ONE Corporation, tank volune 9.5 L), 160 W 30

m nutesyfonst@atdioé theefreezing and the nelting steps. FIG 3(b) shows
t he phot ograph of the reconstituted gel. [0059][ Conparative Exanpl e 4]

A sel f-assenbling peptide gel was reconstituted in the same manner as in
Exanpl e 4 except that a sol was obtained by performng an ultrasonic

treat pgpkq fproduczte mﬂ&%ﬁﬁfﬂ\t Qvtvfé%@% YS-rAR: o( nRayf get ysed byrAS ONE

Cbrporatlon tank v

5 minutes. As a result, a self-assembling peptide gel was
reconstituted. FIG. 1{a) shows the photograph of the reconstituted

gel.

[0051] [Example 2]
As the self-assembling peptide gel, "BD™ PuraMatrix™ Peptide
Hydrogel™ (BD Biosciences Inc., peptide concentration: 1 w/v%, pH

3) was used.

[0052] The above self-assembling peptide gel was frozen with
liquid nitrogen. Next, the frozen self-assembling peptide gel was
partially melted with warm water at 37°C, and then the resultant
was left at rest at room temperature so as to bemelted. As a result,
a sol was obtained. 300 uL of the resultant sol was transferred
to a sampling tube, and 450 pL of an aqueous solution of eosin was
added to the sol. Then, the mixing by pipetting was performed five

times.

22



F2P- MNCO9021PCT 30 m nutes) instead of the freezing and the nelting steps.
FIG 4(b) shows the photograph of the reconstituted gel. [0060]As

illustrated in FIGS. 1(a) and 1(b) to 4(a) and 4( b)’Fﬁf’CMNFJ éﬁ)érf\e
met hod of the present invention, the m xing object can be uniformy

di spersed within a short time period by subjecting a

gel | ednol ecul ar-assenbly to the freezing and the nelting treatnent to turn
the assenbly into a sol. On the other hand, when the sol obtained by the
ultrasonic treatnent is used, the reconstituted gel hazes, and thus it can
be found that the m xing object was nonuniformy dispersed.

[ 0061 rence nmpl.e 1] . A gelled assenbly containipg.a.trade
nane L%&fe)% ite XL ;?Y‘haﬁlﬁ AW Dy HA o“F‘:‘iSeiile 9 5?)Sta?tab§o%cggﬁfrati on
of 6 wv% (nmedium water) was_frozen with liquid nitrogen. Next, the

fr ozefl a@dEMbap -wasPpart | 28 3YL el Bed® St TRIRGTR Wt ®r PEPT398, Hivd ¥R8n the
resultant was left at rest at roomtenperature so as to be nelted. As a

r esul tecensbi twasdobtiiGied (aYhqwss theamosuiramsof éffie aeceersgtibuteod C for
5 hours . As a result, a gelled assenbl ywas reconstituted .

[ 0062¢¢ Ref er ence Exanpl e 2] A gell ed assenbly containing a trade
nanme "Laponite XLG' (nmanufactured by Laporte-Ind. Ltd.) at a concentration
of 2 wv% F2P-MNCO9021PCT (medium an aqueous sol ution containing 0.75
wt % of a surfactant (trade name "GOS- 14" manufactured by N kko Chemicals
Co., and 1. 0 TA-2Na) was frozen with liquid nitrogen. Next,
t he ftr_%(ggéan} assem%ﬂvﬁ%aﬁi ally nelted with warmwater at 37C, and then

t he resul tant | eft .at. rest at. ro t e t: d. As

R B el T T

for 15 mnutes. As_a result, a gelled asse y was reconstituted.

[ 00631 Fi %?ngnnéﬁﬁeaian& m%@a .tghatmﬁ% e %%%@%v%s%%iumn of
FITC-labeled insulin was mixed instead of the DMEM culture medium

containing phenol red. FIG. 3(a) shows the photograph of the

reconstituted gel.

[0055] [Example 4]

A self-assembling peptide gel was reconstituted in the same
manner as in Example 2 except that a 50 puM aqueous soluticn of
FITC-labeled insulin was mixed instead of the agueous solution of

eosin. FIG. 4{(a) shows the photograph of the reconstituted gel.

[0056] [Comparative Example 1]

A self-assembling peptide gel was reconstituted in the same
manner as in Example 1 except that a sol was obtained by performing
an ultrasonic treatment (product name "ULTRASONIC CLEANER US-4R"

(manufactured by AS ONE Corporation, tank volume 2.5 L), 160 W,
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invention are suitably applicable to regenerative nedicine, or the
production or use of, for exanple, a drug delivery system cosnetics,

a
synthetic vitreous, a henpstatic drug, an injection fﬁfhﬁﬁﬁﬁm%¢2: gery,
a bone filler, a joint lubricant, or a water retention naterial Tfor

hunect ati on. [0064] [ Sequence Listing Free Text] SEQID NO 1
represents a sel f-assenbling peptide which may be used in the present
i nvention. SEQ ID NO 2 represents a self-assenbling peptide which

may be,used. il %%%%g\?éﬁ Ltﬂyee@f%;zing dand +PREQHP (NQy 3+EpRr.esSpPpEs a

sel f-asse I Ng pep may used In the present invention

F2P- 9021PCT T 1S CLAIMED LS; 1 Xi
nixixyﬁgbj%%?w?n? eaPB%F?%HagES%#bFQ? fﬁgoﬁ%F%%8€%§E ??giagr P}égggng t he

gell ed assenbly; nelting the frozen assenbly to obtain a sol; m Xi ng
the resultant sol and the m xing object; and reconstituting the gelled

assenbly fromthe sol into which the m xi ng object has been m xed.
[0057] [Comparative Example 2]

A self-assembling peptide gel was reconstituted in the same
manner as in Example 2 except that a sol was obtained by performing
an ultrasonic treatment (product name "ULTRASONIC CLEANER US=-4R"
(manufactured by AS ONE Corporation, tank volume 9.5 L}, 160 W,
30 minutes} instead of the freezing and the melting stepé. FIG.

2 (b) shows the photograph of the reconstituted gel.

[0058] [Comparative Example 3]

A self-assembling peptide gel was reconstituted in the same
manner as in Example 3 except that a sol was obtained by performing
an ultrasonic treatment (precduct name "ULTRASONIC CLEANER US—-4R"
(manufactured by AS ONE Corporation, tank volume 9.5 L), 160 W,
30 minutes) instead of the freezing and the melting steps. FIG.

3(b) shows the photograph of the reconstituted gel.

[0059] [Comparative Example 4]

A self-assembling peptide gel was reconstituted in the same
manner as in Example 4 except that a sol was obtained by performing
an ultrasonic treatment (product name "ULTRASONIC CLEANER US-4R"

{(manufactured by AS ONE Corpcration, tank volume 9.5 L), 16C W,
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2. A nethod according to claim1, wherein the gelled assenbly conprises a

gel
gel

3. A nethod according to claim1, wherein the ge"edFaﬁﬁﬁﬁﬂquﬁgﬁﬁgihod

formed by nol ecul ar-assenbling of self-assenbling nol ecul es.

formed by assenbling of clay mneral crystals.

according to claim2, wherein the self-assenbling nol ecul es conprise
sel f-assenbl i ng peptides. 5. A nethod for producing a gelle
assenbly into which a nixing obj ect has been m xed, the nmethod conpr

([ eeriag Lt ge|| S ARl oL OR LS N R3S X koL

e resu e mXin

recons |tut|n%ﬁt e geIIed assenbly %ronlthe §0£u£nt0 MTICh the mxin

obj ect GAhsShR

éﬂh t@ﬁﬁjﬁ%ﬁCEf recensti

[0060] As illustrated in FIGS. 1(a) and 1(b) to 4(a) and 4(b),
according to the method of the present inventicn, the mixing object
can be uniformly dispersed within a short time period by subjecting
agelledmolecular—-assembly tothe freezingand themelting treatment
to turn the assembly into a scl. On the other hand, when the sol
obtained by the ultrasonic treatment is used, the reconstituted
gel hazes, and thus it can be found that the mixing object was

nonuniformly dispersed.

[0061] [Reference Example 1]

A gelled assembly containing a trade name "Laponite XLG"
(manufactured by Laporte-Ind. Ltd.) at a concentration of 6 w/v%
(medium: water) was frozen with ligquid nitrogen. Next, the frozen
assembly was partially melted with warm water at 37°C, and then
the resultant was left at rest at room temperature so as to bemelted.
As a result, a sol was obtained. The resultant sol was left at rest

at25°Cfor5hours. Asaresuli, agelledassemblywas reconstituted.

[0062] [Reference Example 2]
A gelled assembly containing a trade name "Laponite XLG"

(manufactured by Laporte-Ind. Ltd.) at a concentration of 2 w/v$%
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<110> Menicon Co. Ltd. <120> nethod for m xing object into gelled assenbly
<130> F2P- MNC09021 <150> JP2009- 054982 <151> 2009-03-09 <160> 3 <170>
Patentln version 3.1 <210> 1 <211> 13 <212> PRT <213 LPNIN E;@,%O>
<223> sel f-assenbl i ng peptide f‘zf’er\fICﬁéﬁél

(medium: an aqueous solution containing 0.75 wt% of a surfactant
{(trade name "0S-14" manufactured by Nikke Chemicals Co., Ltd.) and
1.0 wt¥ of EDTA-2Na) was frozen with liquid nitrogen. Next, the
frozen assembly was partially melted with warm water at 37°C, and
then the resultant was left at rest at room temperature so as to
be melted. As a result, a sol was obtained. The resultant sol was
left at rest at 25°C for 15 minutes. As a result, a gelled assembly

was reconsitituted.

[0063] The mixing method and production method of the present
invention are suitably applicable to regenerative medicine, or the
productionorzuﬁaof,forexample,eadrugdeliveryéystem,cosmetics,
a synthetic vitreous, a hemostatic drug, an injection for cosmetic
surgery, a bone filler, a joint lubricant, or a water retention

material for humectation.

[0064] [Sequence Listing Free Text]
SEQ ID NO: 1 represents a self-assembling peptide which may

be used in the present invention.

SEQ ID NO: 2 represents a self-assembling peptide which may

be used in the present invention.

SEQ ID NO: 3 represents a self-assembling peptide which may

be used in the present invention.
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<400> 1 Arg Leu Asp Leu Arg Leu Ala Leu Arg Leu Asp Leu Arg 1510 <210> 2
<211> 13 <212> PRT <213> Artificial <220> <223> sel f-assenbling peptide

<400> 2 Arg Leu Asp Leu Arg Leu Leu Leu Arg Leu Asp %@?Fﬁﬁ@CééﬂéﬁPCT

WHAT 15 CLAIMED IS:
1. Amethod for mixing a mixing object into a gelled assembly,
the methed comprising:
freezing the gelled assembly;
melting the frozen assembly to cobtain a sol;
mixing the resultant sol and the mixing object; and
reconstituting the gelled assembly from the scl into which

the mixing object has been mixed.

2. Amethod according to claim 1, wherein the gelled assembly
comprises a gel formed by molecular-assembling of self-assembling

molecules.

3. Amethod according to claim 1, wherein the gelled assembly

comprises a gel formed by assembling of clay mineral crystals.

4. A method according to claim 2, wherein the self-assembling

mclecules comprise self-assembling peptides.

5; Amethod for producing a gelled assembly into which a mixing
object has been mixed, the method comprising:

freezing the gelled assembly;

melting the frozen assembly To obtain a sol;

mixing the resultant sol and the mixing object; and
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<210> 3 <211> 14 <212> PRT <213> Artificial <220> <223> self-assenbling
peptide <400> 3 Arg Leu Asp Lou Arg Leu Ala Leu Arg Leu Asp Lou Arg Leu

1510 F2P-MNC09021PCT

reconstituting the gelled assembly from the sol into which

the mixing object has been mixed.
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SEQUENGE LISTING
<110> Menicon Go. Ltd.
<120> method for mixing object into gelled assembly
<136> FZP—MNCOQOZI

<150> JP2009-054982
<151> 2009-03-09

<160> 3
170> Patentln version 3.1

210> 1

211> 13

212> PRT

213> Artificial

220>
223> self-assembling peptide

<400> 1

Arg Leu Asp Leu Arg Leu Ala Leu Arg Leu Asp Leu Arg
1 5 10

210> 2

Qi 13

<212> PRT

213> Artificial

{2205
223> self-assembling peptide

<400> 2

Arg Leu Asp Leu Arg Leu Leu Leu Arg Leu Asp Leu Arg
1 5 10

<210> 3
211> 14
<212> PRT



<213> Artificial

220>
223> self-assembling peptide

<400> 3

Arg Leu Asp Leu Arg Leu Ala Leu Arg Leu Asp Leu Arg leu
1 5 10



