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(57) Abstract: Provided is a self-restoring macromolecular material that not only has
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AWTHEL LT, ZOER. WThOBEICSWTHUMEE > LOEE
HRESRIN, PRx2—pAAmPB (20) ¥lLoBECEEEAEE L.,

(tb#fsl 1)

AAm-B-CDAEMEALAN>IZ ELUMIERES 1 ERAKOAETHR
BREEFRERL, BONELESERETIVENSEI LA,

(th#fs) 2)

Ad6—-DMEDA6—-PRx1%&#EAEY. AAm-8-CD, 74
W7IROAZAVWTEEGRBZTo>, BONEEGHRRETIVEDNERI S
T, EHICHRESR b hi,
EXEOF A

AFERICHELIEDFHRIE. BCEBERICENSIMRTH DD, BED
WHPI—FT 1 Y JEISICFERT22ET. HROMAMEEBLEIEZ &
NTE, T, BEMEREBICODI> TSI TES, T2, BT
BEMIREEINDZ LT, BRORLEILHIEFST LI ENTE, EEMH
DEVWHRBEZRHTDZIENTES, TOLD. BIZIE EBEHE. 714X
T4, BBEZFOEMPREAI—T 1 Y V/HE L TCERARETHS, I5
I, B TR, BREFBRE S, T BEPAFIINLTHEEDOR
WHB TR T2 EETARTHDIDT. TEZLFOHALST. EEDH.
EENEH. BROBFICEIRAT I EHTARETH S,

fr= DaRHA



WO 2016/006413

[0187] 1

RIGHEIEA
2 RO FHUo9F
21 BRST
21a BEOZ
22 EHERHST
23 HEA
25 H1E#
3 Hm20ESK
35 H2ERE

43

PCT/JP2015/067744



WO 2016/006413 44 PCT/JP2015/067744

[55KIA1]

[553K1R2]

[553KIR3]

[553K1R4]

[E53KIR5]

55 KIR6]

55 RIAT]

[53K1R8]

5 R D E
P R OSF YR TFEECEARIRBIN TR DEE

BEHhEEEL.

RIESRY O FHUaFIE. BRY9FE. CORRKSFOROENE
ERT2EHEHRDTEEE L THERIN,
RICREEERI. RIER) O FH U9 FORRKAFE. ZOR
VRS FH U DTFUADESHR D FENAHRNAFEEEN L TRES
NTWBZEa/RHET 2. BEBENREET a0 FiE,
RIESESHASFI. RIESAR) O F U oFUADR) OF FH >
DFEILICET, BREVILEHOECBEMEET a0 FHR
RIS AWM. fIRR) O F YV 2FOBRRKRDFICHESEL
TW2E 1 EREE., AIREAHRS TFORKICHEEL TWSHE 2 ERE
BEEDIHABRETHD, BKRKETILEBOEDFMR,
RIESEHEREN. RRAMNEETF R NEEORE, BUKUEEER
. KE\BE, 14 VEE Buts. cEFHEERRTINSUSA
O FEEEEROENLBENDI VALK EE1ETHS. FEXKIES

CERHDB D FAEL
FIEEARR MEAL I OFFRAMNY U THD, BRELICEBHOES
F AL

AIEEREEEAHIE. IR O F U D FORKS F&. AIREE
BEXITENB-OHEENLTERBINTWVS, FERIE1ICERD
=9 FHR,

AIEEREEEAHIE. IR O F U D FORKS F&. AIREE
EEDFENROVESEFRICLYRBINTHERINTWS, FEX
IHO ICEEDOED FHR,

RISEAROVEEFEAIE, 7 AV ROVEETH D, BFRIFT7ICE
BOED T



WO 2016/006413 45 PCT/JP2015/067744

[553KIR9]

[55K1R10]

HRIEN]

[55K1R12]

AR FAL/7O0F7FZAMN) U THB, BEXRKE1~80VWTh
M IRICEEEOE D FHE,

DRCEBRIOIFH U FESUEESHRIRBEINTLRZIRE
BEFREEEL(RI2BCEBEEEET 280 THHOBERETH
2T,

AIEERY O F U aFR. BROFE. CORKSFOROE%EZ
BEBTEHRSTFE. RIRBRRODFICHEELAEB 1 EREZABLT
DA N

TEIFZEATRUIREAZ
TRAN gAY O F YU 9T e, RIEEE 1 BREE S TN AR
BNTREAE2ERELE T 2EAMBEEBREEVESHEERE
MeEERELTRMRESYEZRART 5T,

TRA2 FIEEEEEYMTOECHEEREEMOEERIGETTD
T,
EVRCEEBADIEERBET D, BOFTHMEOEESE,

DRCEBRIOIFH U FESUEESHRIRBEINTLRZIRE
BEFREEEL(RI2BCEBEEEET 280 THHOBERETH
2T,

AIEERY O F U aFR. BROFE. CORKSFOROE%EZ
BRET52EHRSFEEE L THEHRI N,

RIEEBRRAFICE 1 BERENM RS L TAZE1I 0RO XS V)
T&. BIRBBROTICE2ERENMELTAZE20R) 0% 4
VRFEERAIEDZEILIY. B1ERELE2ERELOFWM
MARESICLYERINTAIFIRREREFREBI LR ET
3. B TFHROEERE,

DRCEBRIOIFH U FESUEESHRIRBEINTLRZIRE
BEFREEEL(RI2BCEBEEEET 280 THHOBERETH
2T,

op



WO 2016/006413 46 PCT/JP2015/067744

[55K1R13]

AIEERY O F U aFR. BROFE. CORKSFOROE%EZ
BRET52EHRSFEEE L THEHRI N,

RiEARY A FHUoFe, ROVERFEAEZBETDIRAR
2B EERHMET D, B THROBES X,

DRCEBRIOIFH U FESUEESHRIRBEINTLRZIRE
BEFREEEL(RI2BCEBEEEET 280 THHOBERETH
2T,

AIEERY O F U aFR. BROFE. CORKSFOROE%EZ
BRET52EHRSFEEE L THEHRI N,
TEEIEB 1 RUTIEB2
THEB1 giEdR) Ay FHooFe&, AIHICB-OHBEEZET 2
EGMEERESUEAHEERREEYEERE L TREREEYEH
895 THE.
T#B2 : i EREAMTOEAHEERRENMOESRINETTD
T,
EVRCEEBADIEERBET D, BOFTHMEOEESE,



1/6

WO 2016/006413 PCT/JP2015/067744

[Ed1]

(a)

1 BEHEER

2 RYoERFHUHF
21 RRSDF

21a BHOER

22 HEEHKDF

23 HEE

25 SH1E&EHR

3 HF20FESIKK

35 HFE2FHHE

Ad-DMEDA-PRx [

(Ad-DMEDA-PRx)-{3-CD-poly AAm) gel



2/6
WO 2016/006413 PCT/JP2015/067744
$42]

a

\

-

-

-
-

-
-

-
-
-
-
-
.

-
-

.

-

.
.

-

-

.
-

-
.
-

.

-
-

.

-

-

-
-

-




3/6

WO 2016/006413 PCT/JP2015/067744

[E43]

(a)

(b)

[Ed4]




4/6

WO 2016/006413 PCT/JP2015/067744

[E5]

Ad-DMEDA-PRx

APS, TEMED
—_——

{Ad-DMEDA-PRX}-{3-CD-poly Afm) gel

(I 1)



5/6

PCT/JP2015/067744

WO 2016/006413

O

3y

2
-
-
m“. s
. .

. 9

82

o

i¥
1

o e I

CH
NH,

GH;

R

r

-

-

-

e L3 ]

*.*.
_

-
.

-

.
B

-
-
o

-
-
-

-

-

Z.
.
. .

[E47]

5

.
.
|

i

A
P

-
.

-




6/6

WO 2016/006413 PCT/JP2015/067744

9000
a0 | M 7100 Pa, 570 %
T 6000
P 4500} I— 24 h 4100Pa, 440 % .
§ /] GOOPE, 460 % initial
& 3000 % 24h
12 h
1500 o
0 0h

0 200 400 600 800
Strain %

(9]
(b)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2015/067744

A, CLASSIFICATION OF SUBJECT MATTER
C08G65/337(2006.01) 1,

c08L71/02(2006.01)1,

C08L101/00(2006.01)1

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Cc08Ge65/00-65/48, C08L71/02, CO08L101/00

Minimum documentation searched (classification system followed by classification symbols)

1922-1996
1971-2015

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2015
1994-2015

JSTPlus/JMEDPlus/JST7580 (JDreamIII),

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CAplus/REGISTRY (STN)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

claims 1 to 37

& JP 4821006 B2 & US
& EP 1710269 Al & CA
& CN 1910219 A & KR
& AT 449792 T & KR

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2006/115255 A1 (The University of Tokyo), 1-5,9,11
A 02 November 2006 (02.11.2006), 6-8,10,12-13
claims 1 to 17; paragraphs [0028] to [0029],
[0064]
& US 2009/0030108 Al & EP 1900776 Al
& CN 101163745 A
X WO 2005/080470 A1l (Kozo ITO), 1-5,9,11
A 01 September 2005 (01.09.2005), 6-8,10,12-13

2009/0312491 Al
2552837 A
10-2007-0000474 A
10-1157288 B1

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered to
be of particular relevance

“E” earlier application or patent but published on or after the international filing
date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than the

priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search
09 September 2015 (092.09.15)

Date of mailing of the international search report
29 September 2015 (29.09.15)

Name and mailing address of the ISA/
Japan Patent Office
3-4-3,Kasumigaseki,Chiyoda-ku,
Tokyo 100-8915, Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2015/067744
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2008/108411 Al (Advanced Softmaterials 1-5,9,11
A Inc.), 6-8,10,12-13
12 September 2008 (12.09.2008),
claims 1 to 59
& JP 5390374 B2 & US 2009/0312492 Al
& EP 2123681 Al & CA 2678538 A
& CN 101627057 A & KR 10-2009-0118054 A
X Ryota NISHIZAWA, "Kagyaku na Kakyoki o Motsu 1-7,9,11-12
A Polyrotaxane no Gosei", Polymer Preprints, 8,10,13
Japan, 2011, 60 Disk 1, page 1715 (3Pc091)
X Yu KOJIMA, "Phenylboronic Acid o Mochiita To 1-2,9
A Otosei Slide Ring Gel no Chosei to Hyoka', 3-8,10-13
Cyclodextrin Symposium Koen Yoshishu, 2012,
29th, page 200 (pP-47)
A WO 2010/067744 A1 (Lintec Corp.), 1-13
17 June 2010 (17.06.2010),
claims 1 to 7
& JP 2010-138258 A & US 2011/0256393 Al
& EP 2377906 Al & CN 102245728 A
& TW 201035263 A & KR 10-2011-0099718 A
A JP 2006-513992 A (Insert Therapeutics, Inc.), 1-13
27 April 2006 (27.04.2006),
claims 1 to 30; fig. 1
& US 2004/0109888 Al & US 2013/0315980 Al
& US 2014/0199370 Al & WO 2004/032862 A2
& EP 1549269 Al & CA 2501132 A
& BR 315198 A & CN 1717209 A
& KR 10-2005-0051686 A & ZA 200502754 A
& AU 2003295344 A & MX PAO5003591 A
& RU 2005114007 A & TW 200423960 A
A JP 2012-046596 A (Tokyo Metropolitan 1-13
University),
08 March 2012 (08.03.2012),
claims 1 to 16
(Family: none)

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




[ B A s EEHERS PCT/ JP2015/067744

A, EHORTLBHOSE (ERFFF2E (LPC) )
Imt.CL  CO8G65/337 (2006. 01) i, COSL71/02(2006.01)1, CO8L101/00(2006.01)1

B. #H&Ex1To7nl

WA 21T > o/ MIRERE (EEFEFE (I PC) )
Int.CL  C08G65/00-65/48, COSL71/02, COSL101/00

B/NBEBIUSNOEE CRHE LRI T =D BFICEENL LD
HAREEZERAFHEAR 1922—19964
HAREAREAFEAR 1971—201514
H AREEAFH RGN 1996—201514F
H AREBRGE AT EAH 1994—201514F

ERSRE CHEM LB ST — 4 =X (T —=FX—AOLF, REICHE A L7 ARG
JSTPIus/JMEDP1us/JST7580 (JDreamlI1), CAplus/REGISTRY (STN)

C. PBHE3 5 L5806 53Tk

STFASCHRD BT %
BT Y —% USSR OB BB 5 & &3, ZORET 2B ORR HREOE
X WO 2006/115255 Al (FEINZRZFEAREURSE) 2006. 11,02, G5KIH 1 | 1-5,9, 11
A —17.[0028]—-[0029],[0064] &US2009/0030108 | 6-8, 10, 12-13

Al & EP 1900776 Al & CN 101163745 A

X WO 2005/080470 Al ({F&#E—) 2005.09.01, &5k 1—37 & JP | 1-5,9, 11
A 4821006 B2 & US 2009/0312491 Al & EP 1710269 Al & CA 2552837 A| 6-8, 10, 12-13
& CN 1910219 A & KR 10-2007-0000474 A & AT 449792 T & KR 10-1157288
Bl
W CHOBEXICHLIBFIZEIN TV D, D X5 b7 2 )T AR A SR,
*  SIAXERONT TY — D H ORI S T= 30k
TA] BRCBEEOS DT 7L, —RINEMKEZ RS T EEHEA XUIELBRICARINIZIRTH - T
Ho HEE & FJET D b O T <, BHOEI I HH
TE| ERHBEHRIOHBES I3 Ch 58, ERHER OBEEOTZDICEIETSH 0
DB ARENTZ LD [X | FRCBED H 5Tk Thdh T, YAk B T3
ML) BRI R s o i 9 5 SCHR S p 3t oo SCHR D 3847 OFRMITESER 2 B2 ENDE D
AL IZMOFNREHEZELT 57205 AT TY ] FRCEEDH 2 TH - T, Bum & o 124
HHER FBEEMT) Foske o, MEFICL STHRHTHLHERIC
O] HEEIZ L B8R, R, BRFEIZS LT 5308k Yo THEBRER N EEZLNDL LD
P ERHBEARIT, DOBEHEOTEOREM L 22HE (&) A—/ 7 773 U —I3CHk
EpSEEZ5 T L-H B[R e A Sy =]
09. 09. 2015 _ 29. 09. 2015
E RS ATREBE D4 B % UNd T oE HTHEEE MEROLDHIEE) 4] ] 4164
BAREREFHT (I1SA ] P) ;
H{ELZ100—8915 FE AR
HEATRHEESE=TH4%3 5 EFERE 03—-3581—1101 A 3457

HBAPCT / ISA 210 (FHF2~—) (20094%47AH)




[E| B A A EEHERES PCT/JP2015 /7067744

C (Bix) . BEd 5 R0 L5 3k

EER X ER3
BT Y —% BIFSCHG RO—IBOEFAMES 5 & X3, OMET s EFOFER HRIEORE
X WO 2008/108411 Al (F RN AR « V7 =7 U 7L X)) | 1-5,9, 11

A 2008.09. 12, ZE:RIE 1 —5 9 & JP 5390374 B2 & US 2009/0312492 Al | 6-8, 10, 12-13

& EP 2123681 Al & CA 2678538 A & CN 101627057 A & KR
10-2009-0118054 A

X PaEESD R, AW RGN A oR Y a2 o0&, S +Fe | 1-7,9,11-12
A THEE, 2011, 60Diskl, pl715(3Pc091) 8,10, 13

X INGHR, T =R R HWERISEEA T A R TS LD | 1-2,9

A FHELE S, 7 u TR X N VAR Y Y AR S4E, 2012, 3-8, 10-13

29th, p200(P-47)

A WO 2010/067744 Al (VU > 7 v 7 fRalx4t) 2010.06.17, GERHE 1 — | 1-13
7 & JP 2010-138258 A & US 2011/0256393 Al & EP 2377906 Al & CN
102245728 A & TW 201035263 A & KR 10-2011-0099718 A

A JP 2006-513992 A (f P —F EBIFEa—F 47 R Arza—iK |1-13
LA 7 v K) 2006.04. 27, FRIE1—3 0, X1 &US2004/0109888
Al & US 2013/0315980 Al & US 2014/0199370 Al & WO 2004/032862
A2 & EP 1549269 Al & CA 2501132 A & BR 315198 A & CN 1717209 A
& KR 10-2005-0051686 A & ZA 200502754 A & AU 2003295344 A & MX
PA05003591 A & RU 2005114007 A & TW 200423960 A

A JP 2012-046596 A (A KRFIENEHR R TR AL 2012.03.08, #EK | 1-13
H1—16 (Z7IU—72L1L)

ol

BXPCT / I1SA 210 (2 —T0kx) (20094E7H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - claims
	Page 47 - claims
	Page 48 - claims
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - wo-search-report
	Page 56 - wo-search-report
	Page 57 - wo-search-report
	Page 58 - wo-search-report

