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) ARV, HABEAEELTEROTISmMmX25mmDAUEBEES5mm /4
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[0130] ITARFIDUBRUOHMEAEORREZ., EMEH1~55RVOLLEF1~40
BB OREHEMA S HIC. R1~9ICRT, T, ERFIRTL
BOID—EUICOWTIT 2 A BHEBEANEDHERER1 0~1 7ICR7,

[0131] [&1]

WPE (m*gfs) FREKRI | SRAEMIT | EFEFI2 | EEGIS | RIEFI4 | EIEHS | RigHle

HE R 468 | 100000 | 100 90 70 50 30 10
EMEHE 473 | 225,600 10 30 50 70 90 100
FEEBRHAN 20 20 20 20 20 20 20
KEERRF2 20 20 20 20 20 20 20
EH-5030S 20 20 20 20 20 20 20
F-351 10 10 10 10 10 10 10
KE-C50 10 10 10 10 10 10 10
KBM-403 15 15 15 15 15 15 15
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wee | M | seiemy | siepls | smilo | s o] il 1|32
B EMEHE 468 | 100,000 50 50 50 50 50 50
ZEitkiiE2 499  |1,800,000| 50
ZEEES 401 | 166,500 50
EitHiiE4 518 3,000 50
ZitHiES 453 | 147,000 50
Zitiiige 451 | 120,000 50
EtEHE7 458 9,600 50
FEEBRFN 20 20 20 20 20 20
S EEBRF2 20 20 20 20 20 20
EH-5030S 20 20 20 20 20 20
F-351 10 10 10 10 10 10
KE-C50 10 10 10 10 10 10
KBM-403 1.5 1.5 1.5 15 15 1.5
[0133] [5R3]
WPE (m*gfs) ENERI13|ENMEM 14| EIEH 15| EHEF 16| EHEH17 | ENEMH 18| EIEH 19
HEE SR 468 | 100,000 90 70 50 30 10 50
EEHiES 420 | 144,000 10 30 50 70 90 100
RSO 430 | 14400 50
FEERREN 20 20 20 20 20 20 20
K EEBKFI2 20 20 20 20 20 20 20
EH-5030S 20 20 20 20 20 20 20
F-351 10 10 10 10 10 10 10
KE-C50 10 10 10 10 10 10 10
KBM-403 1.5 1.5 15 15 15 1.5 15
[0134] [3X4]
wee |, n;*'gfs) SE1/7120| EHEI2 1 | S EI2 2| A2 3| SEHEI24 | 25| i 26| SEiERI27 | EiEHl2s| EHEHl20
A e eIyl 468 | 100,000 90 70 50 90 70 50 90 70 90 70
ZitHtlg10 464 41,400 10 30 50
BT 514 2,100 10 30 50
ZithtlE12 509 | 131,000 10 30
EME4E13 572 - 10 30
FE ERRFN 20 20 20 20 20 20 20 20 20 20
KB ERAEF 2 20 20 20 20 20 20 20 20 20 20
EH-5030S 20 20 20 20 20 20 20 20 20 20
F-351 10 10 10 10 10 10 10 10 10 10
KE-C50 10 10 10 10 10 10 10 10 10 10
KBM-403 15 15 15 15 15 15 15 15 15 15
[0135] [5%5]
wee | PE | saizo| mipiar| ®ieise| Risplos| ®islas| REplos| EipIae
LR AR 468 | 100,000 90 70 50 30 10 50
14 391 12,800 10 30 50 70 90 100
EEEE15 420 6450 50
FEARAN 2.0 20 20 20 20 20 20
K EABHF2 2.0 20 20 20 20 20 20
EH-5030S 20 20 20 20 20 20 20
F-351 10 10 10 10 10 10 10
KE-C50 10 10 10 10 10 10 10
KBM-403 15 15 15 15 15 15 15
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wee | B | suie |sismio7| iesiss| Rispioo| Eisflo|Riesla 1| Eisla2
a2 613 | 237000 | 100 90 70 50 30 10
It 16 640 | 478,800 10 30 50 70 90 100
FEEBRAN 20 20 20 20 20 20 20
KB EBMFI2 20 20 20 20 20 20 20
EH-5030S 20 20 20 20 20 20 20
F-351 10 10 10 10 10 10 10
KE-C50 10 10 10 10 10 10 10
KBM-403 15 1.5 15 15 15 1.5 15
[0137] [X7]
wee | B Isipiaa|isplas| RiEpas| RiEMAS KiPl47
LB EEHIE2 613 | 237,000 70 50 50 90 50
L8117 731 (1458000 30 50
EEH#iE18 74 27,250 50
EiEHilE19 650 | 564,000 10 50
FEERBEFN 20 20 20 20 20
KEERMEFI2 20 20 20 20 20
EH-50303 20 20 20 20 20
F-351 10 10 10 10 10
KE-C50 10 10 10 10 10
KBM-403 1.5 1.5 1.5 15 15
[0138] [5=8]
wee | KB | srsemrs |simplas| xispleo | siEpls0| EisfST
R EMHIES 1255 | 50,100 100
EH#E20 1404 | 35700 100
EiERilE21 1,156 | 60,900 100
Eitils22 1088 | 31,200 100
EitkilE23 1057 | 24,000 100
HEESREFN 20 20 20 20 20
HEEREH2 20 20 20 20 20
EH-5030S 10 10 10 10 10
F-351 10 10 10 10 10
KE-C50 10 10 10 10 10
KBM-403 1.5 15 15 15 15
[0139] [5R9]
WPE (m*gfs) L4 | SEHERI52| EBHIS3| RIEFI5A| EREHISE
g RS 334 | 30300 100
EERE24 422 | 30,000 100
25 427 25,200 100
LitHilE26 430 69,600 100
THRlE27 413 | 48,000 100
KEERIBHN 20 20 20 20 20
REEREH2 20 20 20 20 20
EH-5030S 20 20 20 20 20
F-351 10 10 10 10 10
KE-C50 10 10 10 10 10
KBM-403 15 15 15 15 15
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[0141]

46

[3k10]
ITO/ITO $##&E5HE(N/mm)
EEEMI 7.90
Erepii 9.93
E 2 10.20
FHEHIS 10.29
E a4 10.98
Ehepl5 10.00
Ehefle 8.30
Ei 9.80
e 13.04
Erefplo 12.35
EEHI10 12.61
ErE 11 13.65
Erf2 13.78
e Rk] 12.07
EiEH14 11.78
EiEH15 13.05
Ehafl16 13.02
=7 10.89
Erfis 10.19
EHEH19 11.93
EEH20 10.57
ErEf21 11.01
EEf22 8.67
EEH23 11.41
EhEf24 11.67
Ehf25 8.40
EiEfH26 12.33
ErEH27 10.36
Ehfi28 11.39
Er#H29 8.66
EHI30 12.03
EhEFI31 12.60
EEHI32 14.39
EHEH33 15.51
EEHI34 12.37
EEHI35 10.17
EfHI36 12.60
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[&11]
PI/PI(TN) ¥E&E5EE(N/mm)
Er B 51 7.30
ErEd2 8.84
E I3 11.64
Erfla 12.61
Eifl5 10.09
EiEfle 8.38
E 7 10.61
e 13.23
EHEHO 14.68
EHEFI10 10.68
EHEHI11 8.73
EHEHI12 13.63
EHEI13 8.36
EiEHI14 9.93
EHEHI15 12.74
EHEHI16 11.40
E 17 10.74
EHEHI18 10.55
EHEHI19 8.48
EHEHI20 8.00
EHEHI21 11.84
EhEfHl22 10.95
EiEfhl24 12.20
EHEHI25 10.22
EHEHI27 8.62
EHEHIS0 11.13
E 31 11.31
EMEHI32 14.56
EEHI33 13.75
EEHI34 16.04
EEHI35 12.66

[0142] [F*12]

ITO/ITO HEFEEE(N/mm)

teE 512 8.55
EHEHI7 8.97
EHEFISS 941
EHEHIS 11.20
EHEHI40 13.73
EhEfl41 16.26
=42 13.60
EHEHl43 9.10
EHEfl44 11.89
EhEH45 13.08
EHEFl46 8.79
EHEHl47 11.64
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[0143] [3&13]

PI/PI(TN) 7 38E(N/mm)
B4R 2 12.89
EHEHI37 15.09
EHHI38 18.15
EHHI39 22.50
EHfHl40 23.37
E 141 20.94
EhEfla2 16.44
EHefl4a3 18.96
EiEfhl44 20.13
EEHI45 21.16
EhEHl46 15.11
Ehefla7 20.06

[0144] [3*14]

ITO/TO HEEERE(N/mm)
8513 3.48
EHEHla8 5.84
=49 5.89
EHEHISO 9.69
EhEI51 9.79

[0145] [3R15]

PI/PI(TN) #7538 E(N/mm)
EEE4513 6.60
EHEH148 10.02
EHEHI49 8.97
EHEHIS0 13.16
EHHI51 15.76

[0146] [3R16]

ITO/ITO ¥EFEEE(N/mm)
thE 4 6.34
EHEFIS2 12.23
EHEFIS3 13.34
EiEfFI54 10.65
EHEFI55 11.19

[0147] [F17]

PI/PI(TN) #7538 E(N/mm)
ad 10.08
EHEfHI52 18.41
EHEHIS3 16.24
EHHl54 19.34
EHHIS5 19.80




WO 2018/181649 49 PCT/JP2018/013093

s5RIA1]

AR DEFH

AFHRIC, TR (1-1) TRINZERUCFRENX (1-2) T
REINDEHNSLADIELYBRINS 1 ULEOEZEBL, BHD. T
X (2-1) TRINZE, Tk (2-2) TRINZERUTE
X (2—-3) TRINZENSLDIBHLIVBRINDS 1 ULOEZSE
92, BitsiEe.
B EH R/ XISEERAEF &
ZRBETHIEERFHET D, BB,
[1E10]

1
R (1-1)

O
R* R?
* /\ho
O
R3
(@]

(1—2)
R5 /()K
H (2—-1)
R6 ))J\
* 0 R?2
OYRZ?’
O (2—-2)
7
R /R24
* X!
H

(2—3)



WO 2018/181649 50 PCT/JP2018/013093

[553K1R2]

EER

R'. R2, R3 R4, R5 ROSRUTR7IE. TNEFNMILIC. KFER
FRISAFIVETHY.

R2Md, ZILFIE, ZILFZIE, PILFZIIEET ) —ILE
ThHY.

R22RU'R23E, TNENMILIC. FILFILE, TILSGZILE, 7
WHFZINEXITTY) —IVETHBHN, R22ZRUR23E, —#ICA>
T, BEEEHHK L.

Xig, BRERFXXIIMERFCHY.

R24{&, ZILFIE, FILFZILE, TILFZIIEXET ) —ILE

TdH BN,
BL. R2', R22ZRUR23E, EZILEXIET —AFIEZJLET
IEay, )
Tk (3) TRINS, EHESE,
Art (-0—A") (3)
EER
Ar'id. RERFH. RUANTORFHOEGFMNULETHY., B

D1 D2ULEOFER., XIEATOFEREZEOn 1{HOETH Y.,
n1ik. TULETHY,

AvViE, I, KREF. Tk (1—-1) TRINBZE, T
(1-2) TRINZE, TRk (2—1) THRINZE, Tk (
2—-2) TRINDE, TiEx (2—-3) THRINDE, TR (4
—1) TRINBZE, XiF. TigxX (4—2) TRINZETHZH

BL, 2FHIC. & (1-1) TRINBEXRHK (1 -2) TRE
N3EZFT5R (4—1) TRINBZE; X (1-1) TKRIND
ERCG/XIFH (1 -2) TREINDZEZETSR (4—-2) TKRS
nNaE ;X (1-1) TRINBZE; TR (1 -2) TRIND



WO 2018/181649 51 PCT/JP2018/013093

ENLRBBELYBRINS1LUEDOEEZFL. BD.

X (2-1) THRINBZE X (2-2) TRINBZEXREX (2 -
3) TRINDEEETZIN (4—-1) TRINZE ;X (2-1)
TRINBDE, X (2—-2) TRINBZERVT //XERX (2—-3) T
REINBEZETDHH (4-2) TRINBE; X (2—-1) TRX
naE ;X (2-2) TRINBZE; TCICR (2—-3) TRIND
ENLRBPEESLYBRINDT1LULEDOEEZET 2, )



WO 2018/181649 52 PCT/JP2018/013093

[E11]

(1—2)

(2—1)
RB /()K
*A%O
T
@) (2—2)
7
R R24
—
* X
H (2—23)
*/\%O/\/
O
\02 (4—2)

(K,
R'. R2, R3 R4 RS R& R7IRURI. ENETNIMILIC,



WO 2018/181649 53 PCT/JP2018/013093

[553KIR3]

[553K1R4]

KBEERFXIEAFIVETHY,

R2Md, ZILFIE, ZILFZIE, PILFZIIEET ) —ILE
ThHY.

R22RU'R23E, TNENMILIC. FILFILE, TILSGZILE, 7
WHFZINEXITTY) —IVETHBHN, R22ZRUPR23E, —#ICA>
T. BEBEETE L.

X, BRREFXIEMERFTHY.

R24{&, ZILFIE, FILFZILE, TILFZIIEXET ) —ILE
THBhH\
BL. R2', R22RUR23E, EZILEXIET —AFIEZILET
E7R <

Blid. MILT. PILFLVETHY. m1id, 1LUETHY.
DUd. ZU—LYVE ZLFLY—TFY—LY—TFTILFLVE 7
WELY—FY—=LVE FU—LY—TILFLY—TY—LVEX
& : —B2— (0—B2) ,,—THY. B2iE, MIIZ. 7ILFL YV
ETHY. m2ik, ORIET1LUETHY.

C'. C2RUC3FE. FhEFhMILIC, KRREF. X (1 —-1) T*K
IhaE KX (1-2) TRINZE, X (2-1) TRINDE,
X (2-2) TRINDZEXER (2—-3) TRINZETHS, )
ZIMERBIAED. BRIE2 ICEBOEMBEETH D, FRIEICEHOD
FE AL IR AERE AR D

B, TRFUEEE (BL. BXIE1OEMBEEEZR) |
IRFIVBEOIRFIED—IIIEINS (X4) 70 IVEEHEK
MTEMI BT RF S EAE.
IRFVBEOIRF L EOLEIEM AWM TEREINLEEIR
FUOBBENOAZELYFERINDG 1 ULORBEEZEHA.

I Z CRIEEEMILEMmIE. hIVRVEE (BL. (X¥) 74 )IBEE%
BR<) . AILRVEREAKY (BL. (X%) 7V VILBEKYERL



WO 2018/181649 54 PCT/JP2018/013093

[E53KIR5]

[E53KIR6]

) . PILA—IRUOFA—IDLAZELYBRINS 1 LULEDOILLE
MTH D, BRE 1 XIE 3 ICETH O RS,

BRERY—IEITHS., BXRKIET, 3XIF4ICEEHDOELIEBAEHE
B4,

IRFIUBAESE. HWEAKRDE LTOEMLELEME., EEKDELT
D (X%) PTOIVNBREBKPEEZRIGEEDIREEZEH. I T, 7
EREMEEWIE. HIVRVEE (BL., (X4%) TUOULBERL) |
HIVRVEEEAKY (BL. (X4) 7UULBEKYERLS) . 7L
O—IVRCGFF—ILDLRDIEHLYBRIND 1 BULEDELEYTH
3. BERE2ICEHOEMBBEORER X,



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2018/013093

A. CLASSIFICATION OF SUBJECT MATTER
Int. Cl. CO08F299/02(2006.01)1,
GO2F1/1339(2006.01)1

C08G59/14(2006.01) 1,

C08G59/20(2006.01) 1,

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

B. FIELDS SEARCHED

Int. Cl. CO8F299/02, C08G59/14-59/20,

Minimum documentation searched (classification system followed by classification symbols)

GO2F1/1339

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

Published examined utility model applications of Japan 1922-19%6
Published unexamined utility model applications of Japan 1971-2018
Registered utility model specifications of Japan 1996-2018
Published registered utility model applications of Japan 1994-2018

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X Jp 2004-43575 A (SUMITOMO CHEMICAL CO., LTD.) 12 1-4, 6
A February 2004, claim 1, paragraphs [0029], [0031], 5

[0033]1-[0035] (Family: none)
X JP 9-100438 A (MITSUBISHI RAYON CO., LTD.) 15 1-4, 6
A April 1997, claims, paragraphs [0010]-[0013], 5
[0027]1-[0038] (Family: none)
X JP 56-59819 A (HITACHI CHEMICAL CO., LTD.) 23 May 1-4, 6
A 1981, claims, page 2, upper right column, line 1 5
to line 20, page 2, lower right column, line 4 to
line 7, page 3, upper left column, line 6 to line
9, page 3, upper right column, line 7 to page 5,
upper left column, line 6 (Family: none)

& 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

“B” 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)

“O”  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

“X”  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

“Y” 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

30.05.2018

Date of mailing of the international search report

12.06.2018

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) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2018/013093

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X
A

bed

JP 56-59803 A (HITACHI CHEMICAL CO., LTD.) 23 May
1981, claims, page 2, upper right column, line 15
to lower right column, line 9, page 3, lower left
column, line 2 to line 12, page 3, lower right
column, line 16 to page 5, lower left column, line
16 (Family: none)

JP 2003-107693 A (SUMITOMO CHEMICAL CO., LTD.) 09
April 2003, claims, paragraphs [0020], [0077]-
[0087] & KR 10-2003-0026889 A & TW 13305292 B

JP 62-184014 A (NIPPON SHOKUBAI KAGAKU KOGYO CO.,
LTD.) 12 August 1987, claims, page 2, upper right
column, line 6 to lower left column, line 2, page
2, lower right column, line 1 to page 3, upper
left column, line 7, page 3, lower left column,
line 6 to line 10, page 4, upper left column, line
6 to lower right column, line 9 (Family: none)

JP 49-100193 A (NIPPON OIL SEAL INDUSTRY CO.,
LTD.) 21 September 1974 (Family: none)

JP 8-259663 A (DAINIPPON INK AND CHEMICALS, INC.)
08 October 1996 (Family: none)

Jp 2016-117887 A (KYORITSU CHEMICAL & CO., LTD.)
30 June 2016 & JP 2017-197731 A & WO 2015/152202
Al & TwW 201609851 A & KR 10-2016-0086%970 A & CN
105934459 A & KR 10-2017-0057460 A & CN 107267117
A

Jp 2013-130873 A (MITSUI CHEMICALS, INC.) 04 July
2013 & JP 2008-88167 A & JP 2008-179796 A & WO
2008/029893 Al & KR 10-2009-0067159 A & CN
101512421 A & CN 101914349 A & KR 10-2011-0036112
A & TW 200825113 A & TW 201329128 A & KR 10-
1060877 Bl
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. I:' Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. I:' Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:' Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

[see extra sheet]

L. & As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of

additional fees.

3. I:' As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:' No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:' The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:' The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

& No protest accompanied the payment of additional search fees.
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[continuation of Box No. III]
Document 1: JP 2004-43575A (SUMITOMO CHEMICAL CO., LTD.) 12 February 2004,
claims, paragraphs [0029], [0031], [0033]-[0035] (Family: none)

The claims are identified as the two inventions below.

[Invention 1] Claims 1 and 3-5

Claims 3-5 are dependent claims of claim 1 and are inventively linked to
claim 1.
Accordingly, claims 1 and 3-5 are identified as Invention 1.

[Invention 2] Claim 2, and claims 3-6 directly or indirectly citing claim 2

The inventions of claims 1 and 2 are the same with respect to a modified
resin having one or more groups selected from the group consisting of a group

represented by formula (1-1) and a group represented by formula (1-2), and one
or more groups selected from the group consisting of a group represented by
formula (2-1), a group represented by formula (2-2), and a group represented by

formula (2-3).

Document 1 discloses a reaction product (c) between crotonic acid (b) and
an epoxy compound (a) represented by formula (1), and it is indicated that the
ratio between the epoxy equivalent of (a) and the carboxylic acid equivalent of
(b) is normally 1:0.5 to 1:2, and it is also indicated that the reaction between
(a) and (b) uses a catalyst such as triphenylphosphine.

The reaction product (c) disclosed in document 1 has an unreacted epoxy
group at a ratio between the epoxy equivalent of (a) and the carboxylic acid
equivalent of (b) of 1:05 to less than 1:1, and has the group represented by
formula (1-1) set forth in claim 1 of the present application.

In referring to paragraphs [0049] and [0054]-[0059] in the specification
of the present application, it is found that the reaction product (c) disclosed
in document 1 has the group represented by formula (2-1) set forth in claim 1 of
the present application.

Thus, the modified resin common to the inventions of claims 1 and 2 lacks
novelty in the light of document 1.

Accordingly, claim 1 and claim 2 do not share any identical or
corresponding special technical feature.

Claim 2 is not a dependent claim of claim 1, and furthermore, 1is not
substantially identical to or similarly closely related to any of the claims
identified as Invention 1.

Additionally, claims 3-6 directly or indirectly c¢iting claim 2 are
dependent claims of claim 2, and are inventively linked to claim 2.

Accordingly, claim 2, and claims 3-6 directly or indirectly citing claim
2, are identified as Invention 2.
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