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DESCRIPTION

Title of Invention
HOT MELT PRESSURE-SENSITIVE ADHESIVE FOR LABELING

Technical Field

[0001] The present invention relates to a hot melt pressure-sensitive adhesive,
and more specifically to a hot melt pressure-sensitive adhesive suitable for
labeling for containers (in particular PET bottles) used for soft drinks,
seasonings, detergents, shampoos, cooking oils, cosmetics, pharmaceutical

products and the like.

Background Art

[0002] Widely available containers for drugs or drinks generally include
aluminum cans, glass bottles and polyethylene terephthalate (PET) bottles. To
the surface of such containers, a label was adhered with a pressure-sensitive
adhesive at a strength that does not allow the label to be removed by hand. As
Labels for beverage containers, wrap around labels (roll labels) made of
polyethylene terephthalate (PET) film, biaxially oriented polypropylene film
(OPP) or polylactic acid (PLA) film are often used.

[0003] 1In the recycle of containers with labels, it is necessary to send used
containers to a factory and immerse the containers in a heated alkaline aqueous
solution to separate the label from the containers. Therefore, pressure-
sensitive adhesives applied to labels for containers are required to have a
feature of swelling, softening, dispersing or dissolving in an alkaline aqueous
solution, so that the label can be removed from the container in a short time

(hereinafter, alkali-peeling property).

[0004] Patent Literatures 1 to 4 disclose hot melt pressure-sensitive adhesives
which allow labels to be easily removed from PET bottles. The pressure-
sensitive adhesives in the literatures are each an alkali-dispersible hot melt
pressure-sensitive adhesive containing a styrene block copolymer and a tackifier

resin.
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[0005] Since the alkali-dispersible hot melt pressure-sensitive adhesives of
Patent Literatures 1 to 4 contain a large amount of a petroleum-derived
tackifier resin, the adhesives are not preferable in the light of environmental
balance. Moreover, the alkali-dispersible hot melt pressure-sensitive adhesives
of the literatures did not sufficiently meet the rigorous requirement of recent
users for the adhesion to PET bottles.

[0006] In recent years, in the filed of a hot melt material, because of an
increase in awareness of environmental problems, the replacement of
conventional petroleum-derived raw materials by natural materials, plant
materials and biodegradable materials has developed. In terms of
environmental problems, such as global warming due to an increase of carbon
dioxide emission, attempts have been made to produce hot melt compositions
using non-petroleum-based resins, such as polylactic acid-based resins,

containing no petroleum as a raw material.

[0007] Patent Literatures 5 and 6 describe hot melt compositions comprising a
polylactic acid-based resin. Patent Literature 5 discloses a hot melt
composition comprising polylactic acid-based resin and poly(butylene succinate)
or poly(ethylene succinate). Patent Literature 6 discloses a biodegradable
adhesive comprising polylactic acid and a natural powder substance. However,
the hot melt compositions do not have sufficient adhesion to a substrate made of
polyolefin and the like. Also, the hot melt pressure-sensitive adhesives
comprising a polylactic acid-based resin described in the literatures do not
provide good coating performance due to the poor compatibility between the
polylactic acid-based resin and other components including tackifier resins.
Therefore, the adhesives are likely to have lower adhesion and thermal stability
than those of a hot melt pressure-sensitive adhesive in which no polylactic acid-

based resin 1s used.

Citation List
Patent Literature
{0008]
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Patent Literature 1: Japanese Patent Laid-Open No. 2005-220244
Patent Literature 2: Japanese Patent Laid-Open No. 2010-90185
Patent Literature 3: Japanese Patent Laid-Open No. 2010-280878
Patent Literature 4: Japanese Patent Laid-Open No. 2012-1624
Patent Literature 5: Japanese Patent Laid-Open No. 2010-155951
Patent Literature 6: Japanese Patent Laid-Open No. 2002-256250

Summary of Invention

Technical Problem

[0009] An object of the present invention is to solve the above problem and
provide a hot melt pressure-sensitive adhesive which is highly environmentally
friendly and has sufficient adhesion, thermal stability and coating performance
and even maintains good alkali-peeling property. More specifically the present
invention provides a hot melt pressure-sensitive adhesive for labeling suitable
for being applied to a label adhered to a PET bottle.

Solution to Problem
[0010] The present invention and preferred embodiments of the present

invention are as follows.

[0011] 1. A hot melt pressure-sensitive adhesive for labeling comprising:
(A) a polar functional group-modified conjugated diene-based polymer,
(B) an aliphatic polyester-based resin, and

(C) a tackifier resin.

[0012] 2. The hot melt pressure-sensitive adhesive for labeling according
to the above item 1, wherein the polar functional group-modified conjugated
diene-based polymer (A) is a hydrogenated conjugated diene-based polymer
having at least one functional group selected from an acid anhydride group, a
maleic acid group, a carboxyl group, an amino group, an imino group, an
alkoxysilyl group, a silanol group, a silyl ether group, a hydroxyl group and an

epoxy group.
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[0013] 3. The hot melt pressure-sensitive adhesive for labeling according
to the above item 1 or 2, wherein the polar functional group-modified conjugated
diene-based polymer (A) comprises at least one selected from an amino group-
modified styrene-ethylene/butylene-styrene block copolymer and a maleic acid

group-modified styrene-ethylene/butylene-styrene block copolymer.

[0014] 4. The hot melt pressure-sensitive adhesive for labeling according
to any one of the above items 1 to 3, wherein the aliphatic polyester-based resin
(B) comprises at least one selected from a polylactic acid and a poly(butylene

succinate).

[0015] 5. The hot melt pressure-sensitive adhesive for labeling according
to any one of the above items 1 to 4, wherein the tackifier resin has an acid
value of 100 mg KOH/g to 300 mg KOH/g.

[0016] 6. A label on which the hot melt pressure-sensitive adhesive for

labeling according to any one of the above items 1 to 5 is applied.

[0017] 7. A container to which the label according to the above item 6 is
adhered:

Advantageous Effects of Invention

[0018] The hot melt pressure-sensitive adhesive of the present invention is
environmentally friendly and the components to be blended are significantly
highly compatible with each other. In particular, since the hot melt pressure-
sensitive adhesive of the present invention contains a polar functional group-
modified conjugated diene-based polymer (A), the aliphatic polyester-based resin
(B) such as a polylactic acid-based resin has good compatibility with other
components. As a result, a hot melt pressure-sensitive adhesive can be
obtained, which has high coating performance including easy application to a
polyolefin substrate and excellent adhesion. Further, the label adhered to a
container such as a PET bottle by using the hot melt pressure-sensitive adhesive
of the present invention has not only good adhesion but also good hand-peeling

property of being able to be removed by hand without adhesive residue when the

4
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label is removed from the container, and even has good alkali-peeling property

in an alkaline solution.

Description of Embodiments

[0019] The hot melt pressure-sensitive adhesive of the present invention
comprises at least (A) a polar functional group-modified conjugated diene-based
polymer, (B) an aliphatic polyester-based resin and (C) a tackifier resin.
Hereinafter, these may be described below as a "A component,” a "B component"
and a "C component", respectively. A "modified polymer" means to include both
(i) one in which a functional group is provided after a polymer is obtained and
(ii) one in which a functional group is introduced in the process of -

polymerization.

[0020] Furthermore, the hot melt pressure-sensitive adhesive of the present
invention may comprise, in addition to A component, B component and C
component, (D) a plasticizer, (E) a wax, (F) a thermoplastic block copolymer,
additives such as an antioxidants and the like as required. Regarding each

component will be described below.

[0021] <(A) Polar Functional Group-Modified Conjugated Diene-based
Polymer>

In the hot melt pressure-sensitive adhesive of the present invention, the
use of the polar functional group-modified conjugated diene-based polymer (A)
(A component) increases the compatibility between the aliphatic polyester-based
resin (B) and other components, such as the tackifier resin (C), and improves the
pressuré'sensitive adhesiveness, adhesion, and thermal stability, furthermore,

improves alkali-peeling property.

[0022] Examples of the "polar functional group" of the "polar functional group-
modified conjugated diene-based polymer" include acid anhydride groups, such
as a maleic anhydride group, a carboxyl group, a maleic acid group, an amino
group, an imino group, an alkoxysilyl group, a silanol group, a silyl ether group,
a hydroxyl group and an epoxy group. Among these, a maleic acid group and

an amino group are preferred.
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[0023] A "conjugated diene-based polymer" of the "polar functional group-
modified conjugated diene-based polymer" refers to a polymer having a

structural unit based on a conjugated diene compound (conjugated diene unit).

[0024] Here, the "conjugated diene compound" means a diolefin compound
having at least a pair of conjugated double bonds. Specific examples of the
"conjugated diene compound" include 1,3-butadiene, 2-methyl-1,3-butadiene (or
isoprene), 2,3-dimethyl-1,3-butadiene, 1,3-pentadiene and 1,3-hexadiene. 1,3-
Butadiene and 2-methyl-1,3-butadiene are particularly preferred. These

conjugated diene compounds may be used alone or in combination.

[0025] In the present invention, the conjugated diene-based polymer may have,
in addition to the conjugated diene unit, structural units based on other
monomers. Examples of other monomers include vinyl-based aromatic

hydrocarbons, vinyl nitrile and unsaturated carboxylate esters.

[0026] In the present invention, as the "conjugated diene-based polymer", for
example, a copolymer in which a vinyl-based aromatic hydrocarbon and a
conjugated diene compound are block-copolymerized, that is, one having a vinyl-
based aromatic hydrocarbon block and a conjugated diene compound block, is

preferred.

[0027] The "vinyl-based aromatic hydrocarbon" means an aromatic
hydrocarbon compound having a vinyl group. Specific examples thereof include
styrene, o-methylstyrene, p-methylstyrene, p-tert-butylstyrene, 1,3-
dimethylstyrene, a-methylstyrene, vinylnaphthalene and vinylanthracene.
Particularly, styrene is preferred. These vinyl-based aromatic hydrocarbons -

may be used alone or in combination.

[0028] Furthermore, in the present invention, the conjugated diene-based
polymer constituting the polar functional group-modified conjugated diene-

based polymer contained as the A component may be a non-hydrogenated
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conjugated diene-based polymer or a hydrogenated conjugated diene-based

polymer, and a hydrogenated conjugated diene-based polymer is more preferred.

[0029] Examples of the "hydrogenated conjugated diene-based polymer"
include a block copolymer in which all or a part of the blocks based on the
conjugated compound are hydrogenated, such as a hydrogenated styrene-
isoprene-styrene block copolymer (that is, also referred to as the styrene-
ethylene/propylene-styrene block copolymer "SEPS") and a hydrogenated
styrene-butadiene-styrene block copolymer (that is, also referred to as the

styrene-ethylene/butylene-styrene block copolymer "SEBS").

[0030] Examples of the "non-hydrogenated conjugated diene-based polymer"
include a block copolymer in which the blocks based on the conjugated
compound are not hydrogenated, such as a styrene-isoprene-styrene block
copolymer (also referred to as "SIS") and a styrene-butadiene-styrene block
copolymer (also referred to as "SBS"). Among these, SEBS is preferred, and
SEBS having a styrene content of 10 to 40% by weight is more preferred for the
conjugated diene-based polymer constituting the polar functional group-

modified conjugated diene-based polymer contained as the A compbnent.

[0031] As a method for producing the polar functional group-modified

conjugated diene-based polymer, the polar functional group-modified conjugated
diene-based polymer may be produced by synthesizing a conjugated diene-based
polymer first, and introducing a polar functional group later, or by performing a

copolymerization reaction using a monomer containing a polar functional group.

[0032] As the "polar functional group-modified conjugated diene-based
polymer", amino group-modified SEBS and maleic acid group-modified SEBS
are preferable. In a polar functional group-modified conjugated diene-based
copolymer, the position at which a polar group, such as an amino group or a
maleic acid group, is introduced is not particularly limited. For example, the
polar group is preferably introduced into at least one end of the conjugated

diene-based copolymer.
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[0033] In the present invention, the A component preferably comprises a polar
functional group-modified conjugated diene-based polymer having a weight

average molecular weight (Mw) of 7.5x 104 to 1.0 x 105,

[0034] The weight average molecular weight is measured by gel permeation’
chromatography (GPC) using a calibration curve using monodisperse molecular

weight polystyrene as a standard substance to convert molecular weight.

[0035] As the polar functional group-modified conjugated diene-based
copolymer, commercial products may be used. Examples thereof include Tuftec
MP10 (trade name) manufactured by Asahi Kasei Chemicals Corporation,

DYNARON 8630P (trade name) manufactured by JSR and Tuftec M1913 (trade

name) manufactured by Asahi Kasei Chemicals Corporation.

[0036] <(B) Aliphatic Polyester-Based Resin>

In the hot melt pressure-sensitive adhesive of the present invention, the
use of the aliphatic polyester-based resin (B) (B component) is effective to reduce
the content of a material made from petroleum and the like (for example, A
component or C component), and therefore the environmental load can be

reduced.

[0037] As the aliphatic polyester-based resin (B), known resins can be used.
Examples thereof include polylactic acid-based resins, poly(butylene succinate),
poly(butylene succinate-adipate), poly(butylene succinate-terephthalate),
poly(ethylene succinate), poly(butylene succinate-carbonate), polyglycolic acid,
polycaprolactone, polyhydroxybutyric acid, polyhydroxyvaleric acid and a
hydroxybutyric acid-hydroxyvaleric acid copolymer. Among these, polylactic
acid-based resins, poly(butylene succinate) and polyhydroxybutyric acid are

preferred. These may be used alone or in combinations of two or more.

[0038] The above polylactic acid-based resin is a polymer comprising L-lactic
acid and/or D-lactic acid as main constituents, and may comprise other
copolymerization components other than lactic acid. Examples of such other

copolymerization component units include polyvalent carboxylic acids,
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polyhydric aleohols, hydroxycarboxylic acids and lactones. Specific examples
are units produced from polyvalent carboxylic acids, such as oxalic acid, malonic
acid, succinic acid, glutaric acid, adipic acid, azelaic acid, sebacic acid,
dodecanedionic acid, fumaric acid, cyclohexanedicarboxylic acid, terephthalic
acid, isophthalic acid, phthalic acid, 2,6-naphthalenedicarboxylic acid,
anthracenedicarboxylic acid, 5-sodium sulfoisophthalic acid and 5-
tetrabutylphosphonium sulfoisophthalic acid; polyhydric alcohols, such as
ethylene glycol, propylene glycol, butanediol, heptanediol, hexanediol, octanedibl,
nonanediol, decanediol, 1,4-cyclohexanedimethanol, neopentyl glycol, glycerin,
pentaerythritol, aromatic polyhydric alcohols obtained by the addition reaction
of bisphenol A or bisphenol with ethylene oxide, diethylene glycol, triethylene
glycol, polyethyléne glycol, polypropylene glycol and polytetramethylene glycol;
hydroxycarboxylic acids, such as glycolic acid, 3-hydroxybutyric acid, 4-
hydroxybutyric acid, 4-hydroxyvaleric acid, 6-hydroxycaproic acid and
hydroxybenzoic acid; and lactones, such as glycolide, e-caprolactone glycolide, e-
caprolactone, B-propiolactone, 8-butyrolactone, - or y-butyrolactone,
pivalolactone and §-valerolactone, and the like. The content of such other
copolymerization units other than lactic acid is generally from 0 to 30 mol % and

~ preferably O to 10 mol %, based on 100 mol % of total monomer units.

[0039] As the aliphatic polyester-based resin, commercial products may be
used. Examples thereof include 4060D" (trade name) and 4032 (trade name)
manufactured by NatureWorks LLC, AD92W" (trade name) manufactured by
Mitsubishi Chemical Corporation and PHB (trade name) manufactured by
Aldrich.

[0040] <(C) Tackifier Resin>

In the hot melt pressure-sensitive adhesive of the present invention, the
use of the tackifier resin (C) (C component) improves the pressure-sensitive
adhesiveness. The "tackifier resin” is not particularly limited as long as it is
generally used in hot melt pressure-sensitive adhesives and provides the hot

melt pressure-sensitive adhesive targeted by the present invention.
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[0041] Examples of the tackifier resin can include natural rosins, modified
rosins, hydrogenated rosins, glycerol esters of natural rosins, glycerol esters of
modified rosins, pentaerythritol esters of natural rosins, pentaerythritol esters
of modified rosins, pentaerythritol esters of hydrogenated rosins, copolymers of
natural terpenes, three-dimensional polymers of natural terpenes, hydrogenated
derivatives of copolymers of hydrogenated terpenes, polyterpene resins,
hydrogenated derivatives of phenol-based modified terpene resins, aliphatic
petroleum hydrocarbon resins, hydrogenated derivatives of aliphatic petroleum
hydrocarbon resins, aromatic petroleum hydrocarbon resins, hydrogenated
derivatives of aromatic petroleum hydrocarbon resins, cyclic aliphatic petroleum
hydrocarbon resins and hydrogenated derivatives of cyclic aliphatic petroleum
hydrocarbon resins. Among these, tackifier resins having an acid value of 0 to
300 mg KOH/g are preferred, tackifier resins having an acid value of 100 to 300
mg KOH/g are more preferred and tackifier resins having an acid value of 150 to
250 mg KOH/g are further preferred. When the acid value is in these ranges,
the alkali-peeling property of the hot melt pressure-sensitive adhesive of the

present invention is improved.

[0042] These tackifier resins may be used alone or in combination. For the
tackifier resin, liquid type tackifier resins can also be used as long as they are
colorless to pale yellow in color tone, have substantially no odor, and have good
thermal stability. Considering these properties comprehensively, hydrogenated

derivatives of resins and the like are preferred as the tackifier resin.

[0043] As the tackifier resin, commercial products may be used. Examples of
such commercial products include MARUKACLEAR H (trade name)
manufactured by Maruzen Petrochemical Co., Ltd., Clearon K100 (trade name)
manufactured by YASUHARA CHEMICAL Co., Ltd., ARKON M100 (trade
name) manufactured by Arakawa Chemical Industries, Ltd., I'MARV S100
(trade name) manufactured by Idemitsu Kosan Co., Ltd., Clearon K4090 (trade
name) and Clearon K4100 (trade name) manufactured by YASUHARA
CHEMICAL Co., Ltd., ECR5380 (trade name), ECR179EX (trade name),
ECR5400 (trade name) and ECR5600 (trade name) manufactured by Exxon
Mobil Corporation, Regalite R7100 (trade hame) manufactured by Eastman

10
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Chemical Company, ECR179X (trade name) manufactured by Exxon, ARKON
P100 (trade name) manufactured by Arakawa Chemical Industries, Ltd., [-marv
S110 (trade name) and I-marv Y135 (trade name) manufactured by Idemitsu
Kosan Co., Ltd., Easttack C100-R (trade name) manufactured by Eastman
Chemical Company and KR-85 (trade name) manufactured by Arakawa
Chemical Industries, Ltd., KE-604 (trade name), KR-614 (trade name) and
TAMANOL 901 (trade name) manufactured by Arakawa Chemical Industries,
Ltd., Foral AX-E (trade name) and Staybelite Resin-E (trade name)
manufactured by Eastman Chemical Company, Sylvaros PRR (trade name)
manufactured by Arizona Chemical Ltd. and HARIMACK T-80 (trade name)
manufactured by Harima Chemicals Group, Inc. These commercial tackifier

resins may be used singly or in combination.

[0044] The hot melt pressure-sensitive adhesive of the present invention
comprises (A) a polar functional group-modified conjugated diene-based polymer
and (B) an aliphatic polyester-based resin, thereby an additive amount of (C) a

tackifier resin can be reduced and it is to be environmentally superior.

[0045] <(D) Plasticizer>

In the present invention, the hot melt pressure-sensitive adhesive may
further comprise the plasticizer (D) (D component). The plasticizer (D) is
blended for the purposes of reducing the melt viscosity of the hot melt pressure-
sensitive adhesive, providing flexibility to the hot melt pressure-sensitive
adhesive, and improving the wetting property of the hot melt pressure-sensitive
adhesive on an adherend. The plasticizer (D) is not particularly limited as long
as it is compatible with other components, and the hot melt pressure-sensitive

adhesive targeted by the present invention can be obtained.

[0046] Examples of the plasticizer include paraffin-based oils, naphthene-
based oils and aromatic oils. Particularly, paraffin-based oils and/or
naphthene-based oils are preferred, and colorless and odorless paraffin-based

oils are most preferred.

11
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[0047] Examples of commercial products of plasticizers include White Oil
Broom 350 (trade name) manufactured by Kukdong Oil & Chem, Diana Fresia
S-32 (trade name), Diana Process Oil PW-90 (trade name) and Daphne Oil KP-
68 (trade name) manufactured by Idemitsu Kosan Co., Ltd., Enerper M1930
(trade name) manufactured by BP Chemicals, Kaydol (trade name)
manufactured by Crompton, Primol 352 (trade name) manufactured by Exxon
and Process Oil NS-100 (trade name) manufactured by Idemitsu Kosan Co., Ltd.

These may be used alone or in combinations of two or more.

[0048] Blending the plasticizer (D) allows for improving compatibility with the
components (A) to (C) comprised in the hot melt pressure-sensitive adhesive for
labeling of the present invention, and further improving compatibility with
other components, which results in improving pressure-sensitive adhesiveness,

adhesion and coating performance of the hot melt pressure-sensitive adhesive.

[0049] <(E) Wax>
In the present invention, the hot melt pressure-sensitive adhesive may

further comprise (E) Wax (E component).

[0050] The "wax" is not particularly limited as long as it is a wax generally
used in hot melt pressure-sensitive adhesives and provides the hot melt
pressure-sensitive adhesive targeted by the present invention. Specific
examples thereof include synthetic waxes, such as Fischer-Tropsch waxes and
polyolefin waxes (polyethylene waxes and polypropylene waxes); petroleum
waxes, such as paraffin waxes and microcrystalline waxes; and natural waxes,

such as castor waxes.

[0051] If the hot melt pressure-sensitive adhesive for labeling of the present
invention contains wax (E), the hot melt pressure-sensitive adhesive leaves little

adhesive residue on a container when a label is removed from the container.

[0052] <(F) Thermoplastic Block Copolymer >
The hot melt pressure-sensitive adhesive of the present invention may

comprise the thermoplastic block copolymer (F) (F component). The use of F

12
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component further improves the adhesion and pressure-sensitive adhesiveness.
The thermoplastic block copolymer (F) may be non-hydrogenated or
hydrogenated, and is preferably non-hydrogenated. A thermoplastic block
copolymer having a polar functional group embraced by the above A component

is excluded from the F component.

[0053] Examples of the "non-hydrogenated thermoplastic block copolymer"
include a block copolymer obtained by block-copolymerizing a vinyl-based
aromatic hydrocarbon and a conjugated diene compound without subsequently
hydrogenating blocks based on the conjugated diene compound in the block
copolymer. Examples of the "hydrogenated thermoplastic block copolymer"
include a block copolymer obtained by block-copolymerizing a vinyl-based
aromatic hydrocarbon and a conjugated diene compound, and then

hydrogenating all or a part of blocks based on the conjugated diene compound.

[0054] The "conjugated diene compound" means a diolefin compound having at
least a pair of conjugated double bonds. Specific examples of the "conjugated
diene compound" can include 1,3-butadiene, 2-methyl-1,3-butadiene (or
isoprene), 2,3-dimethyl-1,3-butadiene, 1,3-pentadiene and 1,3-hexadiene. 1,3-
Butadiene and 2-methyl-1,3-butadiene are particularly preferred. These

conjugated diene compounds may be used alone or in combination.

[0055] The "vinyl-based aromatic hydrocarbon" means an aromatic
hydrocarbon compound having a vinyl group. Specific examples thereof include
styrene, o-methylstyrene, p-methylstyrene, p-tert-butylstyrene, 1,3-
dimethylstyrene, a-methylstyrene, vinylnaphthalene and vinylanthracene.
Particularly, styrene is preferred. These vinyl-based aromatic hydrocarbons

may be used alone or in combination.

[0056] Specific examples of the "non-hydrogenated thermoplastic block
copolymer" may include a styrene-isoprene-styrene block copolymer (also
referred to as "SIS") and a styrene-butadiene-styrene block copolymer (also
referred to as "SBS"). Specific examples of the "hydrogenated thermoplastic

block copolymer" may include a hydrogenated styrene-isoprene-styrene block

13
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copolymer (that is, also referred to as the styrene-ethylene/propylene-styrene
block copolymer "SEPS") and a hydrogenated styrene-butadiene-styrene block
copolymer (that is, also referred to as the styrene-ethylene/butylene-styrene
block copolymer "SEBS").

[0057] In the present invention, the thermoplastic block copolymer (F)
preferably comprises both of SBS and SIS or either one of SBS and SIS.

[0058] In the present invention, the thermoplastic block copolymer (F)
preferably comprises a triblock copolymer having a weight average molecular
weight (Mw) of 7.5 x 104 to 1.0 x 105. The hot melt pressure-sensitive adhesive
of the present invention with Mw in the above range has excellent coating

properties and also excellent peel strength.

[0059] In the present invention, as the thermoplastic block copolymer (F),
commercial products may be used. Examples thereof can include Tufprene
T125 (trade name), Tuftec L518X (trade name) and Tuftec H1053 (trade name)
manufactured by Asahi Chemical Industry Co., Ltd.; TR2000 (trade name)
manufactured by JSR; TAIPOL 4202 (trade name) manufactured by TSRC;
Kraton D1162PT (trade name) and G1650M (trade name) manufactured by
Kraton Performance Polymers, Inc.; Asaprene T-438 (trade name) manufactured
by Asahi Kasei Corporation; Quintac 3460 (trade name), Quintac 3433N (trade
name), Quintac 3520 (trade name) and Quintac 3270 (trade name)
manufactured by ZEON Corporation and D1160 (trade name) manufactured by

Kraton. These commercial products may be used alone or in combination.

[0060] The hot melt pressure-sensitive adhesive according to the present
invention may further comprise various additives as required. Examples of

such various additives include a stabilizer and a fine particle filler.

[0061] The "stabilizer" is blended to prevent reduction of molecular weight by
heating, gelation, coloration, generation of an odor and the like in the hot melt
pressure-sensitive adhesive to improve the stability of the hot melt pressure-

sensitive adhesive. The "stabilizer" is not particularly limited as long as the
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hot melt pressure-sensitive adhesive targeted by the present invention can be
obtained. Examples of the "stabilizer" include an antioxidant and an

ultraviolet absorbing agent.

[0062] Examples of the antioxidant include phenol-based antioxidants, sulfur-
based antioxidants and phosphorus-based antioxidants. Examples of the

" ultraviolet absorbing agent include benzotriazole-based ultraviolet absorbing
agents and benzophenone-based ultraviolet absorbing agents. Further, a
lactone-based stabilizer may also be added. These may be used alone or in
combination. As commercial products of antioxidants, the following products

may be used.

[0063] Specific examples thereof include SUMILIZER GM (trade name),
SUMILIZER TPD (trade name) and SUMILIZER TPS (trade name)
manufactured by Sumitomo Chemical Co., Ltd., IRGANOX 1010 (trade name),
IRGANOX HP2225FF (trade name), IRGAFOS 168 (trade name), IRGANOX
1520 (trade name) and TINUVIN P manufactured by Ciba Specialty Chemicals,
JF77 (trade name) manufactured by J ohoku Chemical Co., Ltd., TOMINOX TT
(trade name) manufactured by API Corporation and AO-412S (trade name)
manufactured by ADEKA CORPORATION. These stabilizers may be used

alone or in combination.

[0064] The "ultraviolet absorbing agent" is used to improve the light resistance
of the hot melt pressure-sensitive adhesive. The "antioxidant" is used to

prevent the oxidative degradation of the hot melt pressure-sensitive adhesive.

[0065] The hot melt pressure-sensitive adhesive of the present invention may
further comprise a fine particle filler. The fine particle filler may be a
generally used one, and is not particularly limited as long as the hot melt
pressure-sensitive adhesive targeted by the present invention can be obtained.
Examples of the "fine particle filler" include mica, calcium carbonate, kaolin,
talc, titanium oxide, diatomaceous earth, urea-based resins, styrene beads, fired
clay and starch. The shape of these is preferably a spherical shape, and their

sizes (diameter in the case of a spherical shape) are not particularly limited.
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[0066] The hot melt pressure-sensitive adhesive according to the present

invention may be produced by blending the A component, the B component and
the C component and preferably the D component to F component, and further
various additives as required, using a generally known method for producing a

hot melt pressure-sensitive adhesive.

[0067] In the present invention, the blending ratio of the A component is
preferably 5 to 20 parts by weight, more preferably 5 to 15 parts by weight,
based on 100 parts by weight of the total weight of the A to F components.

[0068] The blending ratio of the B component is preferably 20 to 50 parts by
weight, more preferably 20 to 40 parts by weight, based on 100 parts by weight
of the total weight of the A to F components.

[0069] The blending ratio of the C component is preferably 20 to 40 parts by
weight, more preferably 30 to 40 parts by weight, based on 100 parts by weight
of the total weight of the A to F components.

[0070] The blending ratio of the D component is preferably 10 to 40 parts by
weight, more preferably 10 to 35 parts by weight, based on 100 parts by weight
of the total weight of the A to F components.

[0071] The blending ratio of the E component is preferably 0 to 10 parts by
weight, more preferably 1 to 10 parts by weight, further preferably 1 to 5 parts
by weight based on 100 parts by weight of the total weight of the A to F

components.

[0072] The blending ratio of the F component is preferably 10 parts or less by
weight, more preferably 3 to 6 parts by weight, based on 100 parts by weight of
the total weight of the A to F components.

[0073] The hot melt pressure-sensitive adhesive according to the present

invention may be produced bif blending”prede'termrined'amo>untrsro>f the above-
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described components, and heating and melting them. The order of adding the
components, the heating method and the like are not particularly limited as long

as the targeted hot melt pressure-sensitive adhesive is obtained.

[0074] As a further preferred embodiment of the present invention, the hot
melt pressure-sensitive adhesive preferably has a viscosity (or melt viscosity) at
160°C of 2000 mPa-s or less, particularly preferably 500 to 2000 mPa-s. With
the viscosity at 160°C in the above range, the hot melt pressure-sensitive
adhesive is much more suitable for coating. The viscosity (or melt viscosity) at
160°C herein means a value measured by a Brookfield viscometer using a No. 27

spindle.

[0075] The hot melt pressure-sensitive adhesive of the present invention
comprises the above-described components (A) to (C) and in some cases
comprises components (D) to (F) and other various additives. In a most
preferred embodiment, the hot melt pressure-sensitive adhesive comprises an
amino group-modified styrene-ethylene/butylene-styrene block copolymer (A),
polylactic acid (B) and a rosin-based tackifier resin (C) having an acid value of
100 to 300 mg KOH/g. |

[0076] The label according to the present invention comprises the above hot
melt pressure-sensitive adhesive applied thereto. Specific examples of labels to
which the hot melt pressure-sensitive adhesive is applied include labels made by
~ using paper, treated paper (paper converted by aluminum vapor deposition,
aluminum lamination, varnishing or resin finishing), paper such as synthesized

paper, organic compound film, inorganic compound film, metal film or the like.

[0077] Preferred labels used in the present invention include film of an organic
compound such as polypropylene, polyethylene terephthalate (PET) or polylactic
acid (PLA) which is used particularly in alkaline washing. Preferred examples

of polypropylene film include biaxially oriented polypropylene (OPP) film.

[0078] The hot melt pressure-sensitive adhesive of the present invention may

be applied to the entire back side of a label, or some part of the back side of the
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label. Examples of methods of application include open wheel methods, closed
gun methods and direct coating methods. Since no adhesive remains on a PET
bottle when a label is removed, open wheel methods and direct coating methods

are preferred.

[0079] The container according to the present invention comprises the above
label adhered thereto. Specific examples thereof include glass containers such
as glass bottles used for soft drinks, seasonings, detergents, shampoos, cooking
oils, cosmetics and pharmaceutical products; plastic containers such as PET
(polyethylene terephthalate) bottles; and metal cans such as aluminum cans.
Among the above containers, PET bottles are particularly preferred in the
present invention. Embodiments of labels of the present invention adhered to a
PET bottle include labels adhered to part of the body of a PET bottle and "wrap

around labels" rolled around the circumference of the body of a PET bottle.

[0080] The hot melt pressure-sensitive adhesive of the present invention is
also preferably used for the adhesion of wrap around labels. Biaxially oriented

polypropylene (OPP) film is often used as the wrap around label.

[0081] Prints may or may not be on a label to which the hot melt pressure-
sensitive adhesive of the present invention is applied. When a printed label is
used, the hot melt pressure-sensitive adhesive of the present invention may be

applied to the printed side as well as the side without prints.

[0082] Examples of apparatuses for adhering a label to a PET bottle by using
the hot melt pressure-sensitive adhesive for labeling of the present invention
include an open wheel apparatus. In the open wheel apparatus, the hot melt
pressure-sensitive adhesive for labeling is melted at 120 to 150°C and applied to
the back side of a label. The label is adhered to a PET bottle to prepare the

container of the present invention.

[0083] The label adhered to a container by the hot melt pressure-sensitive
adhesive for labeling of the present invention is easily removed from the

container when the container is soaked in a hot alkaline solution. Therefore,
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fhe container is suitable for recycling. Methods for removing the label by using
a hot alkaline solution are not particularly limited. Examples thereof include a
method in which a container to which a label is adhered is cut into small pellets
and the pellets are soaked in a hot alkaline aqueous solution (e.g., an aqueous

sodium hydroxide solution at a temperature of 80°C to 90°C and a concentration

of 0.5 to 5% by weight), and the solution is stirred for about 1 minute to 2 hours.

[0084] For the container to which a label is adhered by the hot melt pressure-
sensitive adhesive for labeling of the present invention, the label will not be
removed in a normal condition of use of the container due to sufficient adhesion
of the adhesive. On the other hand, when the label is to be removed, for
example after use of the container, the label can be removed by hand without

adhesive residue.

Examples

[0085] For the purpose of describing the present invention in more details and
more specifically, the present invention will be described below using Examples.
These Examples are for illustrating the present invention, and are not intended

to limit the present invention in any way.

[0086] Components blended in hot melt pressure-sensitive adhesives in
examples and comparative example are shown below.

(A) polar functional group-modified conjugated diene-based copolymers

(A-1) amino group-modified SEBS ("Tuftec MP10" manufactured by Asahi
Kasei Chemicals Corporation)

(A-2) maleic acid group-modified SEBS ("Tuftec M1913" manufactured by
Asahi Kasei Chemicals Corporation)

(A'-3) SEBS ("Kraton G-1650" manufactured by Shell Chemicals Co., Ltd.)

[0087] (B) aliphatic polyester-based resins

(B-1) a poly LD-lactic acid resin ("4060D" (trade name) manufactured by
NatureWorks LLC)

(B-2) a poly(butylene succinate) resin ("AD92W" (trade name)

manufactured by Mitsubishi Chemical Corporation)
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[0088] (C) tackifier resins

(C-1) a rosin-based resin (KR-85 (trade name) manufactured by Arakawa
Chemical Industries, Ltd., acid value 165 to 175 mg KOH/g)

(C-2) a rosin-based resin (ForalAX-E (trade name) manufactured by
Eastman Chemical Company, acid value 166mg KOH/g)

(C-3) a rosin-based resin (KE-604 (trade name) manufactured by Arakawa
Chemical Industries, Ltd., acid value 230 to 245mgKOH/g)

(C-4) terpene phenol resin(TAMANOL 803 (trade name) manufactured by
Arakawa Chemical Industries, Ltd., acid value 45 to 60mg KOH/g)

(C-5) a hydrogenated petroleum resin ("I-marv S110" (trade name)
manufactured by Idemitsu Kosan Co., Ltd., acid value 0 mg KOH/g)

(C-6) a hydrogenated petroleum resin ("I-marv P125" (trade name)
manufactured by Idemitsu Kosan Co., Ltd., acid value 0 mg KOH/g)

(C-7) a hydrogenated petroleum resin ("I-marv P90" (trade name)
manufactured by Idemitsu Kosan Co., Ltd., acid value 0 mg KOH/g)

(C-8) a hydrogenated derivative of aromatic petroleum hydrocarbon resin
("ECR 179X" (trade name) manufactured by Exxon Mobil Corporation, acid
value 0 mgKOH/g)

(C-9) a C9-based petroleum resin ("TARKON M100" (trade name)
manufactured by Arakawa Chemical Industries, Ltd., acid value 0 mg KOH/g)

[0089] (D) plasticizers

(D-1) a naphthene-based oil (NS-100 (trade name) manufactured by
Idemitsu Kosan Co., Ltd.)

(D-2) a paraffin-based oil (Diana Fresia PW-90 (trade name)
manufactured by Idemitsu Kosan Co., Ltd.)

(D-3) a paraffin-based oil (Diana Fresia S-32 (trade name) manufactured
by Idemitsu Kosan Co., Ltd.)

[0090] (E) Wax

(E-1) Maleic anhydride modified polypropylene wax (Licocene PPMA6202

(trade name) manufactured by Clariant)
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(E-2) Fischer-Tropsch wax (Sasol C80 (trade name) manufactured by
Sasol Limited)

[0091] (F) thermoplastic block copolymers

(F-1) an SIS triblock copolymer (Quintac 3460 (trade name) manufactured
by ZEON Corporation)

(F-2) an SBS triblock copolymer (TR2003 (trade name) manufactured by
JSR)

(F-3) an SBS triblock copolymer (TR2250 (trade name) manufactured by
JSR)

[0092] (G) antioxidants

(G-1) a sulfur-based antioxidant (AOQ-412S (trade name) manufactured by
ADEKA CORPORATION)

(G-2) a phenol-based antioxidant (SUMILIZER GM (trade name)

manufactured by Sumitomo Chemical Co., Ltd.)

[0093] The (A) to (G) components were blended in blending proportions shown
in Table 1 and Table 2, and melted and mixed at about 145°C over about 3 hours
using a universal stirrer to produce the hot melt pressure-sensitive adhesives of
Examples 1 to 11 and Comparative Examples 1 to 5. The numerical values
regarding the composition (blend) of the hot melt pressure-sensitive adhesives

shown in Tables 1 and 2 are all parts by weight.

[0094] The alkali-peeling property, T-peel strength, thermal stability, hand-
peeling property and coating performance of the respective hot melt pressure-
sensitive adhesives of Examples and Comparative Examples were evaluated.

In the following, the methods of measurement and methods of evaluation will be
described.

[0095] <Alkali-peeling property>
An OPP film and a PET bottle were bonded by using the respective hot
melt pressure-sensitive adhesives of Examples and Comparative Examples, and

pellets (10 mm x 50 mm) were prepared. The pellets were put in a 1.5% by
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weight sodium hydroxide solution at 85°C and the solution was stirred for 15
minutes. After 15 minutes, the pellets were visually observed and the
condition of the film was examined to evaluate the alkali-peeling property. The
results are shown in Table 1 and Table 2. The criteria for the evaluation are as
follows.

oo : Film was completely separated from PET bottle.

o : Film was separated from PET bottle with 10 to 30% of adhesive residue.

A Film Was separated from PET bottle with 30 to 50% of adhesive residue.

x : Film was not separated from PET bottle.

--(Unable to measure) : Phase separation of components occurred, or film could
not be bonded to PET bottle due to the absence of adhesion.

[0096] <T-peel strength: OPP film/ OPP film>

The hot melt pressure-sensitive adhesives of Examples and Comparative
Examples were each applied to an OPP film having a thickness of 30 um to form
a pressure-sensitive adhesive layer having a thickness of 25 um on the film.

The resultant was then molded into a sample of 10 mm x 50 mm.

[0097] The sample was bonded to another OPP film in an atmosphere at 20°C.
For the condition of bonding, a 2 kg roller was used at a rate of 300 mm/minute.
After bonding the two films, the resultant was aged for 2 hours at room
temperature. Subsequently, the peel strength was measured in an atmosphere
at 20°C by using a universal tensile tester (RTM 250 made by ORIENTEC Co.,
LTD.) in a condition of a peel rate of 300 mm/minute. Three samples were
measured for the respective hot melt pressure-sensitive adhesives and the peel
strength was evaluated based on the average value. The results are shown in
Table 1 and Table 2. The criteria for the evaluation are as follows.

o : a peel strength was 100 (g/10 mm) or more.

x : a peel strength was less than 100 (g/10 mm).

-- (Unable to measure) : Phase separation of components occurred, or films could

not be bonded due to the absence of adhesion.

[0098] <T-peel strength: OPP film/PET film>
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One film of OPP film/OPP film was replaced with PET film, the peel
strength for the OPP film/PET film was measured and evaluated in the same
manner as in the measurement of the peel strength for OPP film/OPP film.

The results are shown in Table 1 and Table 2. The criteria for the evaluation
are as follows.

o : a peel strength was more than 100 (g/10 mm).

A : a peel strength was 50 to 100 (g/10 mm).

x : a peel strength was less than 50 (g/10 mm).

-- (Unable to measure) : Phase separation of components occurred, or films could

not be bonded due to the absence of adhesion.

[0099] <T-peel strength: OPP film/PLA film>

One film of OPP film/OPP film was replaced with PLA film, the peel
strength for the OPP film/PLA film was measured and evaluated in the same
manner as in the measurement of the peel strength for OPP film/OPP film.
The results are shown in Table 1 and Table 2. The criteria for the evaluation
are as follows.
o : a peel strength was more than 100 (g/10 mm).
A ' a peel strength was 50 to 100 (g/10 mm).
x : a peel strength was less than 50 (g/10 mm).
-- (Unable to measure) : Phase separation of components occurred, or films could

not be bonded due to the absence of adhesion.

[0100] <Hand-peeling property>

The hot melt pressure-sensitive adhesives of Examples and Comparative
Examples were each applied to an OPP film having a thickness of 30 um to form
a pressure-sensitive adhesive layer having a thickness of 25 pm on the film.

The resultant was then molded into a sample of 10 mm x 50 mm.

[0101] The sample was bonded to a PET bottle and aged at room temperature
for 1 day. After that, the film was removed from the PET bottle by hand and
whether or not the hot melt pressure-sensitive adhesive remained on the PET
bottle was observed. The results are shown in Table 1 and Table 2. The

criteria for the evaluation are as follows.
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oo : No pressure-sensitive adhesive remained on PET bottle.

0 : 10 to 30% of the hot melt pressure-sensitive adhesive remained on PET
bottle.

x : Film could not be removed from PET bottle.

-- (Unable to measure) : Phase separation of components occu'rred, or film could
not be bonded to PET bottle due to the absence of adhesion.

[0102] <Coating performance>

The hot melt pressure-sensitive adhesives of Examples and Comparative
Examples were each melted at 160°C. After 30 minutes, the viscosity was
measured by using a Brookfield viscometer. In the measurement, No. 27
spindle was used. The results are shown in Table 1 and Table 2. The criteria
for the evaluation are as follows.
o : a viscosity was 500 mPa-s to 2000 mPa-s. |
x ! a viscosity was more than 2000 mPa-s.
-- (Unable to measure) : Phase separation of components occurred and no

pressure-sensitive adhesive could be prepared.

[0103] <Thermal stability>

35 g of the respective hot melt pressure-sensitive adhesives of Examples
and Comparative Examples was put in a 70 mL glass bottle and the bottle was
allowed to stand in a dryer at 150°C for 24 hours. Then the change in the
appearance of the pressure-sensitive adhesives was visually observed. The
results are shown in Table 1 and Table 2. The criteria for the evaluation are as
follows.
o : Phase separation, carbonized product or ring (a degraded product of the hot
melt pressure-sensitive adhesive deposited in a ring shape) was not observed.
A : No phase separation, but carbonized product and rings were observed.
x : Phase separation occurred and carbonized product and rings were observed.
[0104]
[Table 1]
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Ex. 1| Ex2 [ Ex3 | Ex4 | Ex5 | Ex6 | Ex.7 | Ex.8
(A-1) 10 6 7 7 12 | 12 | 12 | 12
(A-2)
(A'-3)
(B-1) 30 | 30 | 25 | 25 | 25 | 25 | 25 | 25
(B-2) '
(C-1) 30 | 16
(C-2) 15 | 15 | 17 17
(C-3) 17
(C-4) 17
(C-5) 16 | 15 | 15
(C-6) 17
(C-7) 17 17 18
(C-8)
(C-9)
(D-1) 30 | 28 | 28
(D-2) 28 | 28 | 28 | 28 | 28
(D-3)
(E-1) 5
(E-2) 5 1 1 1
(F-1) 4
(F-2) 5
(F-3) 5
(G-1) 02 | 02 0202020202102
(G-2) 03 | 03|03 | 03|03/ 03] 03] 03
Total (parts by weight) 100.5 | 100.5 [ 100.5 | 100.5 | 100.5 | 100.5 | 100.5 | 100.5
Alkali-peeling property oo 00 0o oo oo 00 o oo
paoson (Tbee! %‘I’n';e(sé‘ﬁosrg;’;gth) 120 | 120 | 130 | 160 | 100 | 130 | 110 | 100
Evaluation o o o o o o o o
g%'?,es;.:ﬁ;‘ (,Tg’Ee.?' ﬁ,‘::e(z}’fof‘:ﬁ;‘gth) 300 | 350 | 260 | 180 | 130 | 150 | 140 | 160
Evaluation o o o o o o o o
pafeston (T-pee! ﬁ,ﬂ“ﬁ'ﬁ%ﬂ:ﬁ;‘gth) 310 | 350 | 320 | 180 | 140 | 150 | 130 | 200
Evaluation o o) o o o o o o
gggdfﬁ;e';"gé?gjt’& o o 0o | oo | oo | oo | oo | oo
Coating performance (mPa-s) 700 | 800 | 900 | 900 | 700 | 900 | 700 | 800
Evaluation o o o o o o o o
Thermal stability o) o o o o o o) o

Ex. = Example
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[0105]
[Table 2]

PCT/JP2013/077008

Ex. 9

Ex.10

Ex.11

Com-
Ex. 1

Com-
Ex. 2

Com-
Ex. 3

Com-
Ex. 4

Com-
Ex.5

(A-1)

12

40

10

(A-2)

15

(A-3)

15

(B-1)

25

40

40

30

30

30

(B-2)

25

(C-1)

(C-2)

17

17

15

15

10

10

(C-3)

(C-4)

(C-5)

15

15

15

15

(C-6)

(C-7)

18

18

(C-8)

18

(C-9)

18

(D-1)

(D-2)

25

28

30

30

60

30

30

(D-3)

14

(E-1)

(E-2)

(F-1)

15

(F-2)

(F-3)

(G-1)

0.2

0.2

0.2

(G-2)

0.3

0.3

0.3

Total (parts by weight)

100.5

100.5

100.5

alkali-peeling property

o0

[e]@)

(o]e]

adhesion (T-peel adhesive strength)
OPP film / OPP film (g/10mm)

120

100

30

Evaluation

adhesion (T-peel adhesive strength)
OPP film / PET film (g/10mm)

150

160

70

Evaluation

IAdhesion (T-peel adhesive strength)
OPP film / PLA film (g/10mm)

160

180

70

Evaluation

Hand-peeling property
OPP film / PET bottle

(o]e)

(e]¢)

oo

Coating performance (mPa-s)

1,200

1,000

20,000

Evaluation

@]

o

Thermal stability

o

o}

Ex. = Example, Com-Ex. = Comparative Example
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[0106] As shown in Table 1 and Table 2, the hot melt pressure-sensitive
adhesives of Examples which contain all of the three components (A) to (C) are
excellent in all of alkali-peeling property, adhesion, hand-peeling property,

coating performance and thermal stability.

[0107] On the other hand, as shown in Table 2, the hot melt pressure-sensitive
adhesives of Comparative Examples which do not contain one of the components
(A) to (C) have much poorer properties than those of the hot melt pressure-
sensitive adhesives of Examples. Thus, it is demonstrated that the
advantageous effects of the present invention are obtained when the hot melt

pressure-sensitive adhesive contains all of the three components (A) to (C).

Industrial Applicability

[0108] The present invention can provide a hot melt pressure-sensitive
adhesive for labeling, a label to which the hot melt pressure-sensitive adhesive
1s applied and a container to which the label is adhered. The container
according to the present invention is particularly useful as a PET bottle for

drinks to which an organic film is adhered.
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CLAIMS

1. A hot melt pressure-sensitive adhesive for labeling comprising:
(A) a polar functional group-modified conjugated diene-based polymer,
(B) an aliphatic polyester-based resin, and

(C) a tackifier resin.

2. The hot melt pressure-sensitive adhesive for labeling according to Claim 1,
wherein the polar functional group-modified conjugated diene-based polymer (A)
is a hydrogenated conjugated diene-based polymer having at least one

functional group selected from an acid anhydride group, a maleic acid group, a
carboxyl group, an amino group, an imino group, an alkoxysilyl group, a silanol

group, a silyl ether group, a hydroxyl group and an epoxy group.

3. The hot melt pressure-sensitive adhesive for labeling according to Claim 1
or 2, wherein the polar functional group-modified conjugated diene-based
polymer (A) comprises at least one selected from an amino group-modified
styrene-ethylene/butylene-styrene block copolymer and a maleic acid group-

modified styrene-ethylene/butylene-styrene block copolymer.
4, The hot melt pressure-sensitive adhesive for labeling according to any one
of Claims 1 to 3, wherein the aliphatic polyester-based resin (B) is at least one

selected from a polylactic acid and a poly(butylene succinate).

5. A label on which the hot melt pressure-sensitive adhesive for labeling

according to any one of Claims 1 to 4 is applied.

6. A container to which the label according to Claim 5 is adhered.

28



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2013/077008

A.

Int.Cl. C09J167/00(2006.01)1,
C09J153/02(2006.01)1,

CLASSIFICATION OF SUBJECT MATTER
Cc09J7/02(2006.

c09J167/04(2006.01)1,
According to International Patent Classification (IPC) or to both national classification and [PC

01)i, €09J109/00(2006.01)1,

GO9F3/10(2006.01)1

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by ¢
Int.Cl. C09J1/00-201/10, GOSF3/10

lassification symbols)

Registered utility model specifications of Japan 1996-2013

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 1922-1996
Published unexamined utility model applications of Japan 1971-2013

Published registered utility model applications of Japan 19%4-2013

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.
A JP 05-339557 A (Mitsui Toatsu Chemicals, Inc.) |1-6
1993.12.21, Claim 1-10,[0001],[0012]-[00157,

[0023],[0025]
(No Family)
A JP 10-251612 A (TOPPAN PRINTING CO., LTD) 1-06
1998.09.22, Claim 1-7,[000171, [0006], [0037]
(No Family)
A JP  2001-072749 A (Mitsubishi Gas Chemical |1-6
Company, Inc.)
2001.03.21, Claim 1-7,[0001],[0006],[0018],
[0024]
(No Family)
¥ Further documents are listed in the continuation of Box C. {7} See patent family annex.

* Special categories of cited documents:

“T” later document published after the international filing date or

3-4-3, Kasumigaseki, Chiyoda-ku, Tokyo 100-8915, Japan

“A” document defining the general state of the art which is not priority date and not in conflict with the application but cited to
considered to be_: of particular relevance understand the principle or theory underlying the invention
“E” flaﬂleé la ?[l{hca(tjlotn or patent but published on or after the inter- «“X” document of particular relevance; the claimed invention cannot
“L d?)c?m?eni lvlvlﬁic%inay throw doubts on priority claim(s) or which be considered novel or cannot be considered to involve an
is cited to establish the publication date of another citation or other inventive step when the document is taken alone
special reason (as specified) “Y” document of particular relevance; the claimed invention cannot
“0” document referring to an oral disclosure, use, exhibition or other be considered to involve an inventive step when the document is
means combined with one or more other such documents, such
“p” document published prior to the international filing date but later combination being obvious to a person skilled in the art
than the priority date claimed “&” document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
25.11.2013 10.12.2013
Name and mailing address of the ISA/JP Authorized officer 4714162
Japan Patent Office Yoshifumi Matsubara

Telephone No. +81-3-3581-1101 Ext. 3480

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




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2013/077008

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No.

A

JP 06-500350 A (Henkel Kommanditgesellschaft auf
Aktien)

1994.01.13, Claim 1-15, p.4

& US 5518571 A & EP 544722 Al

& WO 1992/003515 Al

WO 2010/115564 Al (CRAY VALLEY TECHNOLOGY USA,
LLC)

2010.10.14, Claim 1-33

& JP 2012-522853 A & US 2010/0255228 Al

& EP 2417209 Al & CN 102378797 A

& KR 10-2012-0006535 A

JP 08-041435 A (SEKISUI CHEMICAL CO.,LTD.)
1996.02.13, Claim 1-3,Example 1-7
(No Family)

JP 2005-220244 A (TOYO INK MFG.CO.,LTD.)
2005.08.18, Claim 1-11,[0001]
(No Family)

JP 2013-227459 A (HENKEL JAPAN LTD.)
2013.11.07, Claim 1-7
(No Family)

1-6

1-6

1-6

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




	Page 1 - front-page
	Page 2 - description
	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 - claims
	Page 30 - wo-search-report
	Page 31 - wo-search-report

