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(87) Abstract: Provided are a modified conjugated diene polymer, a rubber composition, and a tire, having excellent
low-loss properties and durability. Further provided is a method for manufacturing a modified conjugated diene polymer,
the method enabling the manufacture of the modified conjugated diene polymer according to the present invention. A
modified conjugated diene polymer having two or more modified groups in each molecule of the modified conjugated
diene polymer, and in which the modified groups between the molecules have noncovalent bonds having an energy of
10-250 kJ/mol. A rubber composition including the modified conjugated diene polymer. A tire obtained using the rubber
composition. A method for manufacturing a modified conjugated diene polymer, the method including i) a step for an-
ionically polymerizing at least a conjugated diene compound in the presence of an alkali metal compound and forming
a conjugated diene polymer, ii) a step for furthermore adding an alkali metal compound to a conjugated diene polymer,
and iii) a step for reacting the product obtained in step ii) with a modifying agent and introducing a modified group to
the conjugated diene polymer.
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C08L15/00(2006.01)1

B60C1/00(2006.01)1,

C08C19/26(2006.01) 1,

According to International Patent Classification (IPC) or to both national classification and I[PC
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Int.Cl. C08C19/00-19/44, B60C1/00,

Minimum documentation searched (classification system followed by classification symbols)

C08L15/00-15/02,

C08F8/00-8/50

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
Published unexamined utility model applications of Japan
Registered utility model specifications of Japan
Published registered utility model applications of Japan

1922-199%6
1971-2018
1996-2018
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 2008-143952 A (BRIDGESTONE CORPORATION) 26 June 1-8

A 2008, claims 2, 15, 16, 18, 20, paragraphs [0021], 9-13
[0023], [0024], [0039], [0041] production example
4, tables 1, 3 example 3 (Family: none)

X JpP 47-044351 B1 (NIPPON SODA CO., LTD.) 09 November 1-7

A 1972, claims, column 4, line 12 to page 6, line 36, 8-13
column 10, line 42 to column 11, line 6, example 1,
table 1, example 4, table 4, example 5, table 5
(Family: none)

& Further documents are listed in the continuation of Box C.

|:| See patent family annex.
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“A”  document defining the general state of the art which is not considered
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“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

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
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2004-525232 A (BAYER AG.) 19 August 2004, claims 1-8
A 1-3, paragraphs [0020], [0033], examples & US 9-13

2003/0069365 Al, claims 1-4, paragraphs [0019],
[0036], examples & WO 2002/085952 A2 & DE 10151391
Al & CA 2444713 A & BR 209112 A & TW 588053 B & CN
1610700 A & KR 10-2003-0090777 A & HK 1077307 A

US 3976628 A (THE FIRESTONE TIRE & RUBBER COMPANY) 9, 10, 13
24 August 1976, claims 1-11, 14, column 1, line 37 11, 12
to column 4, line 47, example 6 (Family: none) 1-8

B X

Y US 3492369 A (PHILLIPS PETROLEUM COMPANY) 27 11, 12
January 1970, claims, column 2, line 31 to column
4, line 8 & GB 1144151 A & DE 1645136 A & FR
1478225 A & BE 681406 A & ES 327096 A

A JP 2003-534426 A (SOCIETE DE TECHNOLOGIE MICHELIN) 1-13
18 November 2003, entire text & US 2003/0195288 Al,
whole document & US 2004/0220315 Al & WO
2001/090237 Al & AU 6599901 A & BR 111085 A & CA
2408947 A & KR 10-2003-0005376 A & MX PA02011413 A
& CN 1437635 A & ZA 200209398 A

A JP 2009-161648 A (SUMITOMO RUBBER INDUSTRIES, LTD.) 1-13
23 July 2009, entire text (Family: none)

A JpP 7-292159 A (KURARAY CO., LTD.) 07 November 1995, 1-13
entire text (Family: none)

A JP 2004-538343 A (FIRESTONE POLYMERS, LLC ) 24 1-13
December 2004, entire text & US 2002/0183468 Al,
whole document & WO 2002/079267 Al & DE 60218439 T
& ES 2280529 T

A JP 50-053493 A (BRIDGESTONE TIRE CO., LTD.) 12 May 1-13
1975, entire text & US 3886127 A, whole document

A JP 52-066597 A (JAPAN SYNTHETIC RUBBER CO., LTD.) 1-13
02 June 1977, entire text (Family: none)
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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:

(Invention 1) Claims 1-8

The “modified conjugated dien-based polymer” set forth in claims 1-5,
the “rubber composition” set forth in claims 6 and 7, and the “tire” set
forth in claim 8 are disclosed in the document stated in column C and lack
novelty, and thus do not have a special technical feature.

Thus, claims 1-8 are classified as invention 1.

(Invention 2) Claims 9-13

The “method for producing a modified conjugated dien-based polymer” set
forth in c¢laim 9 is also disclosed in the document stated in column C and
lacks novelty, and thus does not have a special technical feature.

Thus, claims 9-13 are classified as invention 2.

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

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

: 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.:

W

: 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.

I:' No protest accompanied the payment of additional search fees.
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