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(2006.01)i, B32B27/34(2006.01)1, C07C211/51(2006.01)1, C08G73/10
(2006.01)i, C08G73/12(2006.01)1

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
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Kokai Jitsuyo Shinan Koho 1971-2016

Toroku Jitsuyo Shinan Koho

1994-2016
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Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

& JP 2013-46904 A

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X WO 2013/015336 A1 (Fujifilm Corp.), 1-13,20-23
A 31 January 2013 (31.01.2013), 14-19

paragraphs [0023] to [0032], [0037] to [0042],

[0045] to [0046], [0062], [0075], [0095] to

[0099], [0134] to [0135]

US 2014/0130667 Al

paragraphs [0058] to [0062], [0064] to [0065],

[0096] to [0097], [0102], [0l1lle] to [0121],

[0164] to [0165]

Further documents are listed in the continuation of Box C.

I:l See patent family annex.

* Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory undetlying the invention
“E” earlier application or patent but published on or after the international “X”  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priotity claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other “Y”  document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other means combined with one or more other such documents, such combination
“P”  document published prior to the international filing date but later than being obvious to a person skilled in the art
the priority date claimed “&”  document member of the same patent family

Date of the actual completion of the international search
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DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2005-507912 A (Oxigene, Inc.), 23
24 March 2005 (24.03.2005),
paragraphs [0157] to [0158]
& Us 2003/0149003 Al
paragraph [0170]
& US 2006/0035868 Al & US 45720 E
& US 45907 E & WO 2003/035008 A2
& EP 1438281 Al & CA 2463902 A
A JP 3-12761l6 A (Air Products and Chemicals 1-23
Inc.),
30 May 1991 (30.05.1991),
claims; page 4, upper right column, line 4 to
page 5, upper right column, line 11
& US 4952220 A
column 2, line 43 to column 4, line 6; claims
& EP 422506 Al & DE 69006812 T
& CA 2026969 A
A JP 2013-188742 A (Fujifilm Corp.), 1-23

26 September 2013 (26.09.2013),

claims 2, 11; paragraphs [0063] to [0065],
[0091] to [0094], [0097] to [0098]

& US 2014/0345456 Al

paragraphs [0120] to [0122], [0142], [0144];
claims 2, 11

& WO 2013/122247 Al
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Box No. 11 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:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| 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. |:| 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. 111 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. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

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

4. I: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 |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I: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 of continuation of first sheet (2)

The invention in claim 1, the invention in claim 14, the invention
in claim 20, the invention in claim 21, the invention in claim 22 and
the invention in claim 23 have a common technical feature of containing
a compound represented by general formula (XI), said general formula
(XI) being set forth in the claims, in some state.

As described in the documents cited below, however, compounds
represented by general formula (XI) are merely well known art. Since
the above-said technical feature does not make a contribution over the
prior art in the light of the known art, the technical feature cannot
be considered to be a special technical feature.

Accordingly, the following six inventions (invention groups) are
involved in claims.

(Invention 1) the inventions of claim 1 and claims 2-13 referring
to claim 1

A gas separation membrane that is providedwith a gas separation layer
comprising a crosslinked polyimide compound, wherein the crosslinked
polyimide compound has a structural part represented by general formula
(I) set forth in claim 1.

(Invention 2) the inventions of claim 14 and claims 15-19 referring
to claim 14

A composition for forming a gas separation layer that comprises the
following (A) and (B).

(A) A polyimide compound that has a structural part represented by
general formula (III) set forth in claim 14.

(B) A crosslinking agent that has two or more groups selected from
among a mercapto group, a nitrile-N-oxide group and an azi group per
molecule.

(Invention 3) the invention of claim 20

A polyimide compound that has a repeating unit represented by general
formula (VIII) set forth in claim 20.

(Invention 4) the invention of claim 21

A polyimide compound that has a repeating unit represented by general
formula (IX) set forth in claim 21.

(Invention 5) the invention of claim 22

A crosslinking diamine monomer represented by general formula (X)
set forth in claim 22.

(Invention 6) the invention of claim 23

A crosslinking diamine monomer represented by general formula (XI)
set forth in claim 23.

-Document 1: WO 2013/015336 Al (Fujifilm Corp.), 31 January 2013
(31.01.2013), paragraphs [0023] to [0032], [0037] to [0042], [0045] to
[0046], [0062], [0075], [0095] to [0099], [0134] to [0135]

‘Document 2: JP 2005-507912 A (Oxigene, 1Inc.), 24 March 2005
(24.03.2005), paragraphs [0157] to [0158]

Form PCT/ISA/210 (extra sheet) (January 2015)



ERS A EsHpEES PCT JP2016./079205

A, EREOBTLHTFOME (EEFFIE (I1PC) )

Int.Cl.  BO1D71/64(2006.01)1, BO1D53/22(2006.01)1, B0O1D69/10(2006.01)1, B0O1D69/12(2006.01)1,
B32B27/34(2006. 01) i, C07C211/51(2006.01)1i, C08G73/10(2006.01)i, C08G73/12(2006.01)1

B. #H&EZITo7nW

21T o T/ MRER (HERFRF2E (T PC) )
Int.Cl. BO1D71/64, BO1D53/22, BO1D69/10, BO1D69/12, B32B27/34, C07C211/51, C08G73/10, CO8G73/12

B/NBE R OB B TR To - BFICEENns 60
HAREEAFEAH 1922—19964F
H AREAREAFEAR 1971—201614F
H AR EE A 285N 1996—201614F
HAREBREEAFEAR 1994—201614F

ERSRE CHEA LB SFT —F =R (T == AOLFR, PHEIH L7z H5E
CAplus/REGISTRY (STN)

C. BET L L8050 53Tk

EER X a5

BT Y —% BIASCHG  RO—IBOEFRAMES 5 & X3, ZOMET sEF0FER ERIEO R
X WO 2013/015336 Al (B L7 A v 28508 4) 1-13, 20-23
A 2013.01. 31, [0023]1—1[0032], [0037]—1[0042], [0045]—[0046], 14-19

[0062], [0075], [0095]—1[0099], [0134]—[0135]

US 2014/0130667 Al, [0058]-[0062], [0064]-[0065], [0096]-
[0097], [0102], [0116]-[0121], [0164]-[0165]

& JP 2013-46904 A

W CHOBEXICHLIBFIZEIN TV D, ™ ORF T R )BT AR R SR,
* SIEAXEObT TY— D HOBITAFR S T30k
TA ] BRCBIEO S % SR CIE7e <, —RMEMKELZ R TT) EEHER XOGIBLRICARE SN TH - T
Ho HEE & P IET 5 b0 TR BHOFEBOIHH
E| ERHREARIOHES -I38rch 20, ERRHER OHFEDOI=DIZFI AT HHD
DB ARENTZHO [X ] FHCBED B DTN Th - T, YO A THRE
[L | EAHEERICERZ R T 50U o SR 03817 DR SGIESER N EZ SNE D
BE L IO A 2T T 5720108 T 1Y) $HCBEEOH L TETH - ¢, HBiirm e tho 1 L4
HICER FBEEA) o3kl 0, BEEIZL S THETHLHEERIC
O] HEEIC L B8R, R, BRFEICS LT 5308 Lo THEBERNEEZLENL LD
TP)] EBHEHETC, OEEEOTEOEBEL 2o (&) F— 5 773 U —HR
EEEaErs T LzH EpSFRE s %4
19. 10. 2016 _ 01. 11. 2016
ERSENEE LR N Th BHHITHEEE MEROHDHIEE) 4Q | 3708
AARERT (1 SA]P) ET
BEEZ100—-8915 W
HEHATREXENPE=ZTH4% 35 EEEE S 03—-3581—1101 H#HE 3468

BAPCT / I1SA 210 (HE2~—) (2015%#1A8)




ER A EpsHpEE S PCT/JP20167079205

C (Bix) . BEd 5 R0 L5 3k

ST SRR TETE
5 Y —x SURSCIG RO HBOBEFTABEY 5 & XX, ZOBEY 5 @i O%Rw RO E S
X JP 2005-507912 A (FF T P—>r, A a—KLAF v ) 93

2005. 03. 24, [0157] —[0158]

& US 2003/0149003 Al, [0170]

& US 2006/0035868 Al & US 45720 E & US 45907 E

& WO 2003/035008 A2 & EP 1438281 Al & CA 2463902 A

A JP 3127616 A (=7 —. Fmax 7>, TR, 7FINNVA A 1-23
o—RL—FY R)

1991. 05. 30, Fiafah-ROFMH, 24 54 EMA{TH~H 5 H
FHEdT 147H

& US 4952220 A, Column.2 Line.43-Column. 4 Line. 6, Claims
& EP 422506 Al & DE 69006812 T & CA 2026969 A

A JP 2013-188742 A (Bt 7 A /L Lfkett) 1-23
2013.09.26, [#EkmE 2], [FkmE1 1], [0063]—[0065], [0091]
—[0094], [0097]— [0098]

& US 2014/0345456 Al, [0120]-[0122], [0142], [0144], Claim 2,
Claim 11

& WO 2013/122247 Al

HAPCT / ISA 210 (HE2_—Y0k%) (2015%1H4°)




ERE TR EpHipE% s PCT/JP2016/7079205

FHIM FFROFMEDO - FBOMER TERVWEEDER (F 11— D 2DHEE)

HEHESEEIH (PCTI174(2) (2) OHEILLEY ., ZOEBEREREIIROBEHICL Y FEROEHED —HIZ-2>WTE
Lotz

1. 7% FFRHE I, COEBFEEEENATHES TSI L 2ELRVHRIRDL LD TH D,
DED
2. {7 FERH I, ARHRRERHELZT 52 LR T A EE S THIEDEA M- LT

RWEBHBEORSIFEL LD TH D, 2FED,

3. ™ EEkIE I, EEFEROHFE CH - TP CTHEAIS. 4(a) DR UEILOREIC
o> TR ST 7en,

FUAR BHOEAERRIMLTNDEEDER (F1- =03 DfEE)

WIZHRARD L 9 Z OEBHEREIC UL EORBERH S & 2 OEBSHEER TR D -,
KRR — 2l

1. §% HBASKLEZBIFRAE TR Z ¢~ TCHENISHMS Lzo ¢, ZoEBRERS . T CTORE TR
TEZ DWW TER L=,

2. W BENRETEREZERTLIETHLRL, TRTOFETERFRBIZOWTHET S Z LN TEZOT, BIFH
BRER O & R 225 o7,

3.1 HEASKLERBIGEE TR 2 —3 0 A UMM Uit - 7o, ZoEBEEREIL. TEREtoMn
3D & - 7= IROFERIED BTN THERR L 72,

4. HEEABLEIGBITRAEFEEE MRS L2 o720, ZoOERERAERS 1T, 5ERO ORI
STV D EINAR D IROFHERIEIZ OV TR LTz,

IBMFH A TR O BEE O B T 5 R
U BIISAEFEAL T, N T OHEICIE. B SIFEROMM LIS, HBBANSEBRILThD o7,
 IBIERAE TR OMM & ITHBEAN O RE R THR D o723, BB P L FERESMA A FOR L2
WIZSHhbiLiah o Tz,
ENFHETFEB OMM I Td o723, BERL TR o7,

P
H

BAPCT/ ISA 210 (E1-—Y0HE (2)) (20154148




E A AR EEsHERS PCT/ JP2016/079205

FHARIA LITAR DB &, FERIA L 4 1R DR &L Gk 2 O ICfR B3 &, sk 2 11
BRAHFHE, FHRE 2 21553 &, §5KIA 2 3ITR A REHIX, shRkoFmEiIzies®f I Tn
B (XI) TEREINAILEMEMOPORETEET D &V ) O INFHEZ A/ LT
W5,

UL, —#t XD TEENAMEWIE, FRRICET oD URIZEEH SN TWnA Lo i
Hﬂ&m ITERVWEDTH Y, Yk, = o X o 2B i s LT, 1T
x4+ 2EKZ L7206 T L O TRV 6, Yz iFrRHEIE, FEl e8RS ch 5 &
TN Z 780,

Z LT, iaRo#FmEIZIX, LTI 6 O3 () NEEis,

(%%1):ﬁ@1 AR L 2 G 19 5aERH 2 — 1 312445 %M

%T)4\FMA%%aﬁLTﬁ5ﬁX THlENE 2 A D A A STEEIRE T & - T BTRCARE AN
UA X MeGWsisRE LIZREE ST D i (1) TR DGz A9 5 0 A 500
fist

(B 2) FKIA1 4, @KRIA1 4253 A5 RE 15— 1 912425 %W
ﬁ@(A)&U(B)%aﬁbfﬁéwz TR T B AL

(A) ZERWE1 Az ENTHE R (111 TEINAESEZEHETAERY 13 N
7]

(B) AnNA7 b, = FUANIFT RELOT VEMNGEINAEEZ 5 TFHIC2 200 1
4 5 2EKEH

(%%3):ﬁ@20 4R B
ek 2 OlcE# SN TV A iR (VIID) TEINAMVIRLENEZHET LSRRI A 2 Nk
A%

(F&H 4) F5:RIA 2 11245 5 %
FEHRIA 2 1LIZFEH STV D — % (IX) TREINABVIRLEMEZHTEEY A 2 NMed
W

(FEWH 5) FHRIE 2 212475 3
FEORIA 2 2 TR SN TV D —ial (X) TRENDEBES T I E ) v —

(%%6)%ﬁ@23 THR D FEW
AR 2 BRI SN TV D il (XI) CRINDIPUMEHEY T I vE /) v —

- 3CHR 1 2 WO 2013/015336 Al (57 A L Ak th)
2013.01. 31, [0023] —[0032], [0037]—[0042], [0045]—[0046], [0062], [0075],
[0095] — [0099], [0134]—[0135]

- Sk 2 : JP 2005-507912 A (AFTV—r, A ra—RLAF v R)
2005. 03. 24, [0157] —[0158]

BAPCT ISA 210 (Hy~<—) (20154£148)




	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 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - description
	Page 68 - description
	Page 69 - description
	Page 70 - description
	Page 71 - description
	Page 72 - description
	Page 73 - description
	Page 74 - description
	Page 75 - description
	Page 76 - description
	Page 77 - description
	Page 78 - description
	Page 79 - description
	Page 80 - description
	Page 81 - description
	Page 82 - description
	Page 83 - claims
	Page 84 - claims
	Page 85 - claims
	Page 86 - claims
	Page 87 - claims
	Page 88 - claims
	Page 89 - claims
	Page 90 - claims
	Page 91 - claims
	Page 92 - claims
	Page 93 - claims
	Page 94 - drawings
	Page 95 - drawings
	Page 96 - wo-search-report
	Page 97 - wo-search-report
	Page 98 - wo-search-report
	Page 99 - wo-search-report
	Page 100 - wo-search-report
	Page 101 - wo-search-report
	Page 102 - wo-search-report
	Page 103 - wo-search-report

