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(57) ABSTRACT

Provided is a novel oxygen-absorbing resin composition hav-
ing excellent oxygen-absorbing performance and suppress-
ing odor generation after absorption of oxygen even if a
material responsive to a metal detector is not used. Further
provided is an oxygen-absorbing resin composition having
excellent oxygen-absorbing performance in a wide range of
humidity conditions from low humidity to high humidity.
Such an oxygen-absorbing resin composition contains a
copolymerized polyolefin compound and a transition metal
catalyst, in which the copolymerized polyolefin compound
contains at least one constituent unit having a tetralin ring.
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OXYGEN-ABSORBING RESIN
COMPOSITION AND OXYGEN-ABSORBING
MULTILAYER BODY USING SAME, AND
MOLDED ARTICLE AND MEDICAL
CONTAINER USING THESE

TECHNICAL FIELD

[0001] The present invention relates to an oxygen-absorb-
ing resin composition, particularly to an oxygen-absorbing
resin composition containing at least a copolymerized poly-
olefin compound having a tetralin ring and a transition metal
catalyst. The present invention also relates to e.g., an oxygen-
absorbing multilayer body, an oxygen-absorbing multilayer
container, an oxygen-absorbing paper container, a tubular
container, an oxygen-absorbing PTP packaging body and an
oxygen-absorbing multilayer bottle excellent in oxygen bar-
rier performance and oxygen-absorbing performance in a
wide range of humidity conditions from low humidity to high
humidity. The present invention further relates to a medical
container and a molded article containing an oxygen-absorb-
ing multilayer body having oxygen barrier performance and
oxygen-absorbing function, more specifically, to an oxygen-
absorbing sealed container etc., using an oxygen-absorbing
multilayer body as the cover material for a gas barrier molded
container, and a store method using them.

BACKGROUND ART

[0002] Inorderto prevent oxygen oxidation and store vari-
ous types of articles, represented by foods, beverages,
medicinal products, and cosmetics, which easily deteriorate
or degrade under the effect of oxygen for a long time, oxygen
absorbents are used for removing oxygen within packaging
bodies storing these articles.

[0003] As the oxygen absorbent, an oxygen absorbent con-
taining an iron powder as a reactive main component is gen-
erally used in view of oxygen-absorbing ability, handling and
safety. However, the iron-based oxygen absorbent is respon-
sive to a metal detector and thus it is difficult to use a metal
detector in inspecting foreign matter. Furthermore, packaging
bodies containing an iron-based oxygen absorbent have a risk
of ignition, and thus, they cannot be heated by a microwave
oven. Moreover, the oxidation reaction of an iron powder
requires water, and thus, an oxygen-absorbing effect is
exerted only on an article to be packaged rich in moisture
content.

[0004] Packaging containers are developed by making the
container of a multilayer material having an oxygen-absorb-
ing layer formed of an oxygen-absorbing resin composition
containing a thermoplastic resin and an iron-based oxygen
absorbent, thereby improving a gas barrier property of the
container and providing an oxygen-absorbing function to the
container itself (see, Patent Literature 1). Specifically, the
multilayer material is an oxygen-absorbing multilayer film,
which is obtained by providing an oxygen-absorbing layer
formed of a thermoplastic resin having an iron-based oxygen
absorbent dispersed therein between layers of a gas barrier
multilayer film having a conventional structure (in which a
heat sealing layer and a gas a barrier layer are laminated),
which has a function of absorbing oxygen within the con-
tainer in addition to a function of preventing oxygen trans-
mission from outside, and which is manufactured using a
conventional manufacturing method known in the art, such as
extrusion lamination, coextrusion lamination and dry lami-
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nation. However, such an oxygen-absorbing multilayer film
has the same problems: a metal detector for inspecting for-
eign matters cannot be used since it responds to the metal
detector for inspecting foreign matters in foods etc.; heating
cannot be made by a microwave oven; and the effect is only
exerted on an article to be packaged rich in moisture content.
In addition, the multilayer film has a problem of opacity,
leading to insufficient visibility of content.

[0005] In addition to these problems, in molding an oxy-
gen-absorbing multilayer sheet using an iron powder, since
the sheet itselfis heavy due to the presence of the iron powder,
imperfect molding occurs during article molding. Examples
of problems include neck-in and thickness deviation during
sheet molding and draw-down during thermoforming. In
addition, an uneven surface may be resulted in molding.
[0006] In the aforementioned circumstances, it has been
desired to develop an oxygen absorbent containing an organic
substance as a reactive main component. As the oxygen
absorbent containing an organic substance as a reactive main
component, an oxygen absorbent containing ascorbic acid as
a main component is known (see, Patent Literature 2).
[0007] In the meantime, an oxygen-absorbing resin com-
position composed of a resin and a transition metal catalyst is
known. For example, a resin composition composed of a
polyamide as an oxidizable organic component (in particular,
a xylylene group-containing polyamide) and a transition
metal catalyst, is known (see, Patent Literatures 3 and 4). In
Patent Literatures 3 and 4, articles obtained by molding such
a resin composition, such as an oxygen absorbent, a packag-
ing material and a multilayer laminated film for packaging are
further exemplified.

[0008] As an oxygen-absorbing resin composition requir-
ing no moisture content for absorbing oxygen, an oxygen-
absorbing resin composition composed of a resin having a
carbon-carbon unsaturated bond and a transition metal cata-
lyst, is known (see, Patent Literature 5).

[0009] As a composition for trapping oxygen, a composi-
tion composed of a polymer containing a substituted cyclo-
hexene functional group or a low molecular-weight substance
bound with the cyclohexene functional group and a transition
metal is known (see, Patent Literature 6).

[0010] A tubular container is used for storing a wide variety
of articles including foods, medicinal products, cosmetics,
hygiene products such as toothpastes and chemical products
such as adhesives. There are many structures of materials for
forming the containers, shapes of the containers and manu-
facturing methods thereof known in the art. As these tubular
containers, containers using an aluminum-foil as a gas barrier
layer, which is laminated with other layer(s), have long been
used to prevent deterioration of contents, particularly dete-
rioration by oxygen. The aluminum foil is excellent as a
material that can completely block transmission of a gas such
as oxygen and has been used as a container, particularly for
medicinal products etc.

[0011] However, in a tubular container using an aluminum-
foil laminate, it is extremely difficult to separate a laminated
resin from aluminum foil and collect them separately for
recycling afteruse. In discarding it by incineration, aluminum
foil produces an ash-like residue. Disposal of waste becomes
difficult due to the ash-like residue. As a means for solving
such a problem, many proposals have been made, in forming
a tubular container, to replace aluminum foil with a thermo-
plastic resin excellent in gas barrier property, such as an
ethylene-vinyl alcohol copolymer and a polyamide (herein-
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after, sometimes referred to as “nylon MXD6”) obtained from
metaxylylenediamine and adipic acid, or with a resin film,
which is formed by vapor deposition of an inorganic oxide
such as aluminum oxide and silicon oxide, and such contain-
ers have been put into practical use.

[0012] In the meantime, in the cases of containers filled
with drug solutions such as medicinal products, an oxygen
absorbent is used for removing oxygen within the packaging
bodies containing these containers in order to prevent oxygen
oxidation of the drug solutions, which easily deteriorate and
degrade upon the effect of oxygen, in the containers and store
them for a long time.

[0013] The container filled with a drug solution is packed in
an outer package formed of a synthetic resin film in order to
prevent contamination of the container until actually put in
use and the container is handled while being packed in the
outer package. Since the container is made of an oxygen
transmissible resin in view of sanitation etc., the outer pack-
age needs to have a gas barrier property in order to prevent
deterioration of the content fluid due to oxygen. However,
oxygen is more or less present in the outer package even if
package is sealed, and oxygen transmits with the passage of
time even if the gas-barrier outer package is used. Thus, it is
necessary to prevent deterioration of the content fluid caused
by such oxygen. Then, up to now, a container filled with a
drug solution is not only stored at a low oxygen concentration,
but also placed in an outer package together with an oxygen
absorbent. Since residual oxygen in the outer package as well
as oxygen transmitted from outside are absorbed by the oxy-
gen absorbent, the amount of oxygen within the outer pack-
age can be maintained at a low level to prevent the deteriora-
tion of the content fluid in an infusion container.

[0014] As anti-inflammatory agents for joint pain, muscu-
lar pain, etc., patches containing various types of medicinal
ingredients are hermetically packaged and stored by use of a
film having a barrier property.

[0015] When patches containing medicinal ingredients are
stored, in order to prevent deterioration of the medicinal
ingredients by oxygen, it is necessary for the film to be used
in hermetic packaging to have a gas barrier property. How-
ever, since oxygen remains within the packaging body after
hermetical closing and a small amount of oxygen transmits
even if the packaging body has a gas barrier property, such
oxygen must be removed in order to suppress deterioration of
medicinal ingredients. Up to present, patches have been her-
metically packed together with an oxygen absorbent or in a
packaging bag having an oxygen-absorbing function.

[0016] Inthe meantime, in the field of packaging medicinal
products and foods, etc., containers and packaging bodies
such as PTP packaging body (press-through package, also
called a blister package) are widely used for packaging
medicinal agents such as tablets and capsules, particulate
foods, etc. The PTP packaging body refers to a packaging
body using a plastic sheet of, e.g., a polyvinyl chloride resin
and a polypropylene resin as a bottom material and having a
pocket portion for containing an article to be packaged, which
is formed by applying air-pressure forming, vacuum molding,
etc. After an article to be packaged is contained in the pocket
portion, the pocket portion is sealed by laminating a foil or a
film made of a material that can be easily torn or easily opened
by hand, such as aluminum foil serving as a cover material. In
the PTP packaging body, if a transparent plastic sheet is used
as a bottom material, an article to be packaged contained in
the pocket portion can be directly observed by the naked eye
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before opening it. In opening the packaging body, the cover
material is broken by pressing a perverse from the pocket
portion side by a finger. In this way, an article to be packaged
can easily be taken out.

[0017] Asamethod for storing fruit pulps such as mandarin
orange, chestnut, cherry, peach, apple and pineapple, a tech-
nique for storing them in a metal can like canned food is
known. As a method for storing alcohol beverages such as
Japanese sake, wine and shochu and liquid-state tea or paste-
state tea, a technique for storing them in metal cans and glass
bottles is known. Recently, fruit juices and/or vegetable juices
obtained by processing various types of fruits and/or veg-
etables have been developed. If these fruit juices and/or veg-
etable juices are exposed to oxygen, their components such as
flavor components, sugars and vitamins are oxidatively
decomposed and cause degradation, with the result that the
juices change in color tone and lose taste and flavor. Then, a
technique for storing fruit juices and/or vegetable juices in
metal cans and glass bottles is conceived, in the same manner
as in alcohol beverages. However, metal cans and glass
bottles have a problem of non-combustible waste treatment
and are required to reduce weight. In addition, metal cans
have a problem in that metal components leak out into a
content. Because of this, metal cans and glass bottles have
been replaced with plastic containers such as a gas barrier bag
and a gas barrier tray.

[0018] Indry productssuch as coffees, teas, peanuts, lavers,
fish clause powders, seasonings and dried vegetables, whose
taste and flavor and color tone determine commodity values,
it is important to keep taste and flavor and color tone in
maintaining commodity value and product life for a long
time. Degradation of dry products and reduction of charac-
teristic taste and flavor of dry products during distribution and
storage period of products are mainly caused by oxygen
present in their packaging containers.

[0019] In addition, as medical packaging containers for
packaging and storing a drug solution in a hermetically closed
condition, glass ampoules, vials, prefilled syringes, etc. have
been conventionally used. However, these glass containers
have problems: sodium ion etc. elute off from the container to
a liquid content stored therein; and micro substances called
flakes generate; when a light-blocking glass container col-
ored with a metal is used, the content is contaminated with the
coloring metal; and the container is easily broken by drop
impact. In addition to these problems, since glass containers
have a relatively large specific gravity, medical packaging
containers become heavy. For these reasons, development of
alternate materials has been desired. To be more specific,
materials lighter than glass, such as a polyester, a polycar-
bonate, a polypropylene and a cycloolefin polymer, have been
investigated as glass alternatives.

[0020] For example, a medical container formed of a poly-
ester resin material is proposed (see, Patent Literature 7).
[0021] Inthe meantime, a multilayer container having a gas
barrier layer as an intermediate layer in order to provide a gas
barrier property to a container made of plastic, has been
investigated. Specifically, a prefilled syringe improved in
oxygen barrier property by constituting the innermost layer
and the outermost layer formed of a polyolefin resin and an
intermediate layer formed of a resin composition excellent in
oxygen barrier property is proposed (see, Patent Literature 8).
Other than this, multilayer containers obtained by laminating
a gas barrier layer formed of e.g., a polyamide, which is
obtained from metaxylylenediamine and adipic acid, an eth-
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ylene-vinyl alcohol copolymer, a polyacrylonitrile, a poly
(vinylidene chloride), an aluminum foil, a carbon coat or a
vapor-deposited inorganic oxide, on a resin layer, have been
investigated.

[0022] In recent years, it has been proposed that a small
amount of transition metal compound is added to nylon
MXD6 and mixed to provide an oxygen-absorbing function
and the resultant material is used as an oxygen barrier mate-
rial constituting containers and packaging materials (see,
Patent Literature 9).

[0023] Examples of the medical containers include
ampoules, vials and syringes. Other than these, examples of
the medical containers include an artificial kidney hemodia-
lyzer (dialyzer). As a housing of a dialyzer, a polystyrene and
a polycarbonate are used as a transparent (easy to see the
content) plastic. Of them, a polycarbonate having satisfactory
impact resistance is more favorably used in order to avoid
breakage by impact of dropping or other causes (see Patent
Literature 10).
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SUMMARY OF INVENTION
Technical Problem

[0034] However, the oxygen absorbent of Patent Literature
2 has problems in that the oxygen-absorbing performance is
primarily low; an effect is exerted only on an article to be
packaged rich in moisture content; and the cost is relatively
high.

[0035] The resin composition of Patent Literature 3 has the
following problem. Since an oxygen-absorbing function is
exerted by oxidizing a xylylene group-containing polyamide
resin in the presence of a transition metal catalyst being
included in the composition, the polymer chain of the resin is
cut by oxidation degradation after absorption of oxygen, with
the result that the strength of the packaging container itself
decreases. In addition, the oxygen-absorbing performance of
the resin composition described therein is still insufficient and
the oxygen-absorbing effect is exerted only on an article to be
packaged rich in moisture content. In Patent Literature 4, a
method of improving interlayer peeling is described; how-
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ever, the effect is limited. In addition to this problem, the
oxygen-absorbing performance of the resin composition
described therein is still insufficient and the effect is exerted
only on an article to be packaged rich in moisture content.
[0036] The oxygen-absorbing resin composition of Patent
Literature 5 has the same problem as mentioned above, that is,
the polymer chain of the resin is cut by oxidation to produce
low molecular-weight organic compounds serving as odor-
producing components, with the result that odor is produced
after absorption of oxygen.

[0037] Inthe composition of Patent Literature 6, a special
material containing a cyclohexene functional group must be
used. This material still has a problem in relatively easily
producing odor.

[0038] In the meantime, in the conventional gas barrier
multilayer container and medical multilayer container men-
tioned above, the basic performance including oxygen barrier
property, water vapor barrier property, drug solution adsorp-
tivity, durability, etc. is not sufficient. Because of this, in view
of storage stability of a content such as a drug solution and a
food, improvement is required.

[0039] In particular, when foods, drug solutions, etc. are
stored in conventional gas barrier multilayer containers, as a
matter of fact, it is difficult and economically extremely unfa-
vorable to completely remove oxygen in a packaging con-
tainer no matter how gas displacement operation is per-
formed. In other words, it is difficult to completely eliminate
oxygen such as oxygen dissolved in a liquid content, oxygen
contained in air bubbles generated and introduced in mixing
contents, and oxygen dissolved in water when water is added.
It is possible to remove oxygen as much as possible by highly
strictly controlling conditions for selecting and preparing raw
materials and manufacturing conditions; however, such an
operation ignores an economic aspect and thus unrealistic. In
addition, since the oxygen barrier property of the gas barrier
multilayer containers as mentioned above is not sufficient, a
small amount of oxygen entering through the wall of contain-
ers from the outside cannot be completely eliminated.
[0040] A medical container formed of a polyester resin, for
example, disclosed in Patent Literature 7, has relatively excel-
lent oxygen barrier property; however, the oxygen barrier
property is insufficient to completely block oxygen. Such a
medical container is inferior also in water vapor barrier prop-
erty, compared to a container formed of a polyolefin resin. In
addition, the polyester resin has no oxygen-absorbing perfor-
mance. Because of this, when oxygen enters a container from
the outside or when oxygen remains in the head space above
the content (drug solution) in a container, degradation of the
drug solution within the container cannot be prevented. The
medical container has such a problem.

[0041] Furthermore, the prefilled syringe of Patent Litera-
ture 8 has relatively excellent oxygen barrier property and
water vapor barrier property; however, the oxygen barrier
property is insufficient to completely block oxygen. In addi-
tion, the oxygen barrier resin composition used in an inter-
mediate layer does not have oxygen-absorbing performance.
Therefore, when oxygen enters the container from the outside
or when oxygen remains in the head space above the content
in the container, degradation of the drug solution within the
container cannot be prevented. The prefilled syringe has such
a problem.

[0042] The resin composition of Patent Literature 9 has the
same problem as in Patent Literatures 3 and 4. The strength of
aresin decreases due to oxidation degradation after oxidation



US 2014/0373485 Al

absorption and the strength of a packaging container itself
decreases. In addition, the resin composition has problems in
that oxygen-absorbing performance is still insufficient and an
effect is exerted only on an article to be packaged rich in
moisture content.

[0043] The housing of the dialyzer described in Patent Lit-
erature 10 has excellent transparency and impact resistance;
however, polycarbonate is insufficient in oxygen barrier prop-
erty and water vapor barrier property for applying it to a
container for containing and storing a drug solution and has a
problem in view of long-term storage stability of a content.
[0044] When an oxygen absorbent packed in a small bag is
placed as it is in the aforementioned outer package, there is a
risk of taking the oxygen absorbent mistakenly. In contrast,
fixing the oxygen absorbent to the outer package in order for
the absorbent not to be easily taken out from the outer pack-
age is unfavorable since manufacturing steps become very
complicated and productivity becomes low.

[0045] In addition, placing such an oxygen absorbent
packed in a small bag as it is creates a problem of a foreign
matter and sanitation. In contrast, fixing the oxygen absorbent
to a packaging bag so as not to be easily taken out from the
packaging bag creates a problem of very complication of
manufacturing steps, lowering productivity.

[0046] Inplacingan articleto be packaged in a container or
a packaging body such as a PTP packaging body and then
sealed, if this step is carried out in air, air is taken into the
container or packaging body and contained. Naturally, a cer-
tain amount of oxygen is accordingly taken into the container
or packaging body. Consequently, the oxygen contaminant
more or less affects the article to be packaged. The degree of
influence of oxygen varies depending upon the chemical
properties of the article to be packaged; however, the medici-
nal ingredients of medicinal agents and the taste and flavor
and color tone of foods might gradually degrade after her-
metical closing. The longer the storage period or the distri-
bution period after hermetical closing, the larger the effect is
given by oxygen. As a result, the quality of the article to be
packaged may degrade. For the reason, even if the amount of
oxygen is small, the presence of oxygen is not negligible.
[0047] When fruit pulps, alcohol beverages, liquid-state
teas or paste-state teas, fruit juices and/or vegetable juices and
dry products are stored in conventional gas barrier containers
such as gas barrier bags, if fruit pulps, alcohol beverages,
liquid-state teas or paste-state teas, fruit juices and/or veg-
etable juices and dry product are packed in packaging con-
tainers in air, as a matter of course, contamination of air
cannot be eliminated. Contamination of air is prevented by
use of an inert gas, mostly by nitrogen gas. Nevertheless,
contamination of air cannot be completely prevented by this
method. In addition, if such a method is employed in an actual
production process, the number of steps increases, reducing
production efficiency. In other words, no matter how com-
pletely the container is purged with a gas, a small amount of
oxygen remains in the container. Due to such a small amount
of oxygen or a trace amount of oxygen dissolved in syrups
packed together with fruit pulps, alcohol beverages, liquid-
state teas or paste-state teas, fruit juices and/or vegetable
juices, taste-and-flavor degradation and brown discoloration
of fruit pulps, alcohol beverages, liquid-state teas or paste-
state teas, fruit juices and/or vegetable juices and dry products
inevitably occur.

[0048] The present invention was made in consideration of
the problems mentioned above. An object of the invention is
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to provide a novel oxygen-absorbing resin composition hav-
ing excellent oxygen-absorbing performance and suppress-
ing odor generation after absorption of oxygen even if a
material responsive to a metal detector is not used.

[0049] Another object of the present invention is to provide
a novel oxygen-absorbing multilayer body and an oxygen-
absorbing multilayer container containing the multilayer
body; an oxygen-absorbing multilayer container; an oxygen-
absorbing sealed container using the oxygen-absorbing mul-
tilayer body as a cover material for a gas barrier molded
container; an oxygen-absorbing paper container; a tubular
container; an oxygen-absorbing PTP packaging body using
the oxygen-absorbing multilayer body as a bottom material
for an oxygen-absorbing PTP packaging body; and an oxy-
gen-absorbing multilayer bottle, which have excellent oxy-
gen-absorbing performance and suppressing odor generation
after absorption of oxygen even if a material responsive to a
metal detector is not used.

[0050] Another object of the present invention is to provide
an oxygen-absorbing resin composition, an oxygen-absorb-
ing multilayer body and an oxygen-absorbing multilayer con-
tainer containing the multilayer body; an oxygen-absorbing
multilayer container; an oxygen-absorbing sealed container
using the oxygen-absorbing multilayer body as a cover mate-
rial for a gas barrier molded container; an oxygen-absorbing
paper container; a tubular container; an oxygen-absorbing
PTP packaging body using the oxygen-absorbing multilayer
body as a bottom material for the oxygen-absorbing PTP
packaging body; and an oxygen-absorbing multilayer bottle,
which have excellent oxygen-absorbing performance in a
wide range of humidity conditions from low humidity to high
humidity.

[0051] Another object of the present invention is to provide
a novel oxygen-absorbing medical multilayer molded con-
tainer and an oxygen-absorbing prefilled syringe signifi-
cantly suppressing production of low molecular weight com-
pounds after absorption of oxygen, which have excellent
oxygen-absorbing performance, preferably having also
excellent water vapor barrier performance, maintaining
strength even in long-term storage, eluting an extremely small
amount of impurities and having a low drug solution adsorp-
tive property. Another object of the present invention is to
provide an oxygen-absorbing medical multilayer molded
container and an oxygen-absorbing prefilled syringe, which
have excellent oxygen-absorbing performance in a wide
range of humidity conditions from low humidity to high
humidity.

[0052] Another object of the present invention is to provide
a method for storing a biopharmaceutical for a long term
while suppressing deterioration, efficacy reduction of the
biopharmaceutical and preventing contamination of impuri-
ties. Another object of the present invention is to provide a
method for storing a container filled with a drug solution
while suppressing degradation of drug-solution components
and a patch containing a medicinal ingredient for a long term.

[0053] Another object of the present invention is to provide
amethod for storing fruit pulps, liquid-state teas or paste-state
teas, fruit juices and/or vegetable juices and dry products for
a long term without degrading taste and flavor of fruit pulps,
alcohol beverages, liquid-state teas or paste-state teas, fruit
juices and/or vegetable juices and dry products while main-
taining color tone of them and a method for storing alcohols
for a long term.
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Solution to Problem

[0054] The present inventors conducted intensive studies
on an oxygen-absorbing resin composition, etc. As a result,
they found that the aforementioned problems are solved by
using a copolymerized polyolefin compound having a prede-
termined tetralin ring and a transition metal catalyst, and
accomplished the present invention.

[0055] More specifically, the present invention provides the
following <1-1>to <1-23>.

[0056] <1-1> An oxygen-absorbing resin composition
comprising a copolymerized polyolefin compound and a tran-
sition metal catalyst, wherein the copolymerized polyolefin
compound contains at least one constituent unit (a) selected
from the group consisting of the constituent units represented
by the following general formula (1):

[Formula 1]

(6]
Ry
R;

R

where R;, R,, R; and R, each independently represent a
hydrogen atom or a first monovalent substituent which is at
least one selected from the group consisting of a halogen
atom, an alkyl group, an alkenyl group, an alkynyl group, an
aryl group, a heterocyclic group, a cyano group, a hydroxy
group, a carboxyl group, an ester group, an amido group, a
nitro group, an alkoxy group, an aryloxy group, an acyl group,
an amino group, a mercapto group, an alkylthio group, an
arylthio group, a heterocyclic thio group and an imido group,
these of which may further have a substituent; and at least one
constituent unit (b) having a tetralin ring, selected from the
group consisting of the constituent units represented by the
following general formulas (2) and (3):

[Formula 2]

()]
Rs
R;

N
k/\\

Re)m Roky

Dec. 25,2014

-continued
3
Rs
R;
R
X
Sy
| | X
X
Rio) Riny

where Rs, Rgand R, each independently represent a hydrogen
atom or a second monovalent substituent, Rg, Ry, R;jandR ||
each independently represent a third monovalent substituent;
the second monovalent substituent and the third monovalent
substituent each independently represent at least one selected
from the group consisting of a halogen atom, an alkyl group,
an alkenyl group, an alkynyl group, an aryl group, a hetero-
cyclic group, a cyano group, a hydroxy group, a carboxyl
group, an ester group, an amido group, a nitro group, an
alkoxy group, an aryloxy group, an acyl group, an amino
group, a mercapto group, an alkylthio group, an arylthio
group, a heterocyclic thio group and an imido group, these of
which may further have a substituent; if a plurality of ele-
ments are present as Rg, Rg, Ry or R |, the plural elements of
each of R, Ry, R, and R ; may mutually the same or differ-
ent; m represents an integer of 0to 3, n 0to 7, p0to 6 and q
0 to 4, respectively; at least one hydrogen atom is bound to a
benzyl position of the tetralin ring; X represents a bivalent
group selected from the group consisting of —(C—0)0O—,
—(C—=0)NH—, —O(C=0)—, —NH(C=0)— and
—(CHR)s- where s represents an integer of 0 to 12; Y repre-
sents —(CHR)t- where t represents an integer of 0 to 12; and
R represents amonovalent chemical species selected from the
group consisting of a hydrogen atom, a methyl group and an
ethyl group.

[0057] <1-2> The oxygen-absorbing resin composition
according to the above <1-1>, wherein the transition metal
catalyst comprises at least one transition metal selected from
the group consisting of manganese, iron, cobalt, nickel and
coppet.

[0058] <1-3> The oxygen-absorbing resin composition
according to the above <1-1>or <1-2>, wherein the transition
metal catalyst is contained in an amount of 0.001 to 10 parts
by mass in terms of a transition metal based on 100 parts by
mass of the copolymerized polyolefin compound.

[0059] <1-4> The oxygen-absorbing resin composition
according to any one of the above <1-1>to <1-3>, wherein a
ratio of a content of the constituent unit (a) to a content of the
constituent unit (b) contained in the copolymerized polyole-
fin compound is 1/99 to 99/1 by molar ratio.

[0060] <1-5> The oxygen-absorbing resin composition
according to any one of the above <1-1> to <1-4>, wherein
the constituent unit (a) is at least one constituent unit selected
from the group consisting of the constituent units represented
by the following formulas (4) and (5):
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[Formula 3]

Q)

®

CH;

and the constituent unit (b) is at least one constituent unit
selected from the group consisting of the constituent units
represented by the following formulas (6) and (7):

[Formula 4]
)
CH;
(6] (6]
M
CH;
H;C
(6] (6]
CH;
[0061] <1-6> An oxygen-absorbing multilayer body com-

prising at least three layers comprising a sealant layer con-
taining a thermoplastic resin, an oxygen-absorbing layer
comprising the oxygen-absorbing resin composition accord-
ing to any one of the above <1-1>to <1-5> and a gas barrier
layer containing a gas barrier substance, laminated in this
order.

[0062] <1-7> An oxygen-absorbing multilayer container
comprising the oxygen-absorbing multilayer body according
to the above <1-6>.

[0063] <1-8> An oxygen-absorbing multilayer container
obtained by thermoforming of an oxygen-absorbing multi-
layer body comprising at least three layers comprising an
oxygen transmission layer containing a thermoplastic resin,
an oxygen-absorbing layer comprising the oxygen-absorbing
resin composition according to any one of the above <1-1>to
<1-5> and a gas barrier layer containing a gas barrier sub-
stance, laminated in this order, such that the oxygen transmis-
sion layer faces inside.

[0064] <1-9> An oxygen-absorbing sealed container, com-
prising a cover material containing the oxygen-absorbing
multilayer body according to the above <1-6> and a gas

Dec. 25,2014

barrier molded container comprising at least three layers
comprising an inner layer containing a thermoplastic resin, a
gas barrier layer containing a gas barrier substance and an
outer layer containing a thermoplastic resin, laminated in this
order, in which the sealant layer of the cover material and the
inner layer of the gas barrier molded container are bonded.

[0065] <1-10> An oxygen-absorbing paper container
obtained by forming a carton from an oxygen-absorbing mul-
tilayer body comprising at least four layers comprising an
isolation layer containing a thermoplastic resin, an oxygen-
absorbing layer comprising the oxygen-absorbing resin com-
position according to any one of the above <1-1>to <1-5>, a
gas barrier layer containing a gas barrier substance and a
paper substrate layer, laminated in this order.

[0066] <1-11> A tubular container comprising an oxygen-
absorbing multilayer body comprising at least three layers
comprising an inner layer containing a thermoplastic resin, an
oxygen-absorbing layer comprising the oxygen-absorbing
resin composition according to any one of the above <1-1>to
<1-5> and a gas barrier layer containing a gas barrier sub-
stance, laminated in this order.

[0067] <1-12> An oxygen-absorbing medical multilayer
molded container comprising at least three layers comprising
a first resin layer at least containing a polyester, an oxygen-
absorbing layer comprising the oxygen-absorbing resin com-
position according to any one of the above <1-1> to <1-5>
and a second resin layer at least containing a polyester, lami-
nated in this order.

[0068] <1-13> An oxygen-absorbing prefilled syringe
made capable of storing a medicinal agent in a sealed condi-
tion in advance and releasing the sealed condition to eject the
medical agent at the time of use, wherein the prefilled syringe
comprises a multilayered structure having at least three layers
comprising a first resin layer containing at least a polyester, an
oxygen-absorbing layer comprising the oxygen-absorbing
resin composition according to any one of the above <1-1>to
<1-5>, and a second resin layer containing at least a polyester,
laminated in this order.

[0069] <1-14> A method for storing a biopharmaceutical,
comprising storing the biopharmaceutical in the oxygen-ab-
sorbing medical multilayer molded container according to the
above <1-12> or in the oxygen-absorbing prefilled syringe
according to the above <1-13>.

[0070] <1-15> A method for storing a container filled with
a drug solution, comprising storing the container filled with a
drug solution in an oxygen-absorbing container using the
oxygen-absorbing multilayer body according to the above
<1-6>in whole or in part.

[0071] <1-16> A method for storing a patch containing a
medicinal ingredient, comprising storing the patch contain-
ing a medicinal ingredient in an oxygen-absorbing container
using the oxygen-absorbing multilayer body according to the
above <1-6> in whole or in part.

[0072] <1-17>An oxygen-absorbing PTP packaging body,
which comprises an oxygen-absorbing bottom material
formed by molding the oxygen-absorbing multilayer body
according to the above <1-6>and a gas barrier cover material
comprising at least two layers including an inner layer con-
taining a thermoplastic resin and a gas barrier layer contain-
ing a gas barrier substance, laminated in this order, in which
the sealant layer of the oxygen-absorbing bottom material
and the inner layer of the gas barrier cover material are
bonded.
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[0073] <1-18>Anoxygen-absorbing multilayer bottle hav-
ing at least three layers comprising an oxygen transmission
layer containing a thermoplastic resin, an oxygen-absorbing
layer comprising the oxygen-absorbing resin composition
according to any one of the above <1-1>to <1-5> and a gas
barrier layer containing a gas barrier substance, laminated in
this order from inside.

[0074] <1-19>A method for storing fruit pulps, comprising
storing the fruit pulps in an oxygen-absorbing container using
the oxygen-absorbing multilayer body according to the above
<1-6> in whole or in part.

[0075] <1-20> A method for storing an alcohol beverage,
comprising storing the alcohol beverage in an oxygen-ab-
sorbing container using the oxygen-absorbing multilayer
body according to the above <1-6> in whole or in part.
[0076] <1-21> A method for storing liquid-state tea or
paste-state tea, comprising storing the liquid-state tea or
paste-state tea in an oxygen-absorbing container using the
oxygen-absorbing multilayer body according to the above
<1-6> in whole or in part.

[0077] <1-22> A method for storing fruit juice and/or veg-
etable juice, comprising storing the fruit juice and/or veg-
etable juice in an oxygen-absorbing container using the oxy-
gen-absorbing multilayer body according to the above <1-6>
in whole or in part.

[0078] <1-23> A method for storing a dry product, com-
prising storing the dry product in an oxygen-absorbing con-
tainer using the oxygen-absorbing multilayer body according
to the above <1-6> in whole or in part.

[0079] Furthermore, the present inventors conducted inten-
sive studies on an oxygen-absorbing resin composition. As a
result, they found that the aforementioned problems are
solved by using a copolymerized polyolefin compound hav-
ing a predetermined tetralin ring and a transition metal cata-
lyst, and accomplished the present invention.

[0080] More specifically, the present invention provides the
following <2-1>to <2-4>.

[0081] <2-1>Anoxygen-absorbing resin composition con-
taining a copolymerized polyolefin compound and a transi-
tion metal catalyst, in which the copolymerized polyolefin
compound contains at least one constituent unit (a) selected
from the group consisting of the constituent units represented
by the above general formula (1) and at least one constituent
unit (b) having a tetralin ring, selected from the group con-
sisting of the constituent units represented by the above gen-
eral formulas (2) and (3).

[0082] <2-2> The oxygen-absorbing resin composition
according to the above <2-1>, in which the transition metal
catalyst contains at least one transition metal selected from
the group consisting of manganese, iron, cobalt, nickel and
coppet.

[0083] <2-3> The oxygen-absorbing resin composition
according to the above <2-1> or <2-2>, in which the transi-
tion metal catalyst is contained in an amount of 0.001 to 10
parts by mass in terms of a transition metal based on 100 parts
by mass of the copolymerized polyolefin compound.

[0084] <2-4> The oxygen-absorbing resin composition
according to any one of the above <2-1>to <2-3>, in which a
ratio of the content of the constituent unit (a) to the content of
the constituent unit (b) contained in the copolymerized poly-
olefin compound is 1/99 to 99/1 by molar ratio.

[0085] <2-5> The oxygen-absorbing resin composition
according to any one of the above <2-1> to <2-4>, in which
the constituent unit (a) is at least one constituent unit selected
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from the group consisting of the constituent units represented
by the above formulas (4) and (5), and the constituent unit (b)
is at least one constituent unit selected from the group con-
sisting of the constituent units represented by the following
formulas (6) and (7).

[0086] The present inventors conducted intensive studies
on an oxygen-absorbing multilayer body. As a result, they
found that the aforementioned problems are solved by using
a copolymerized polyolefin compound having a predeter-
mined tetralin ring and a transition metal catalyst, and accom-
plished the present invention.

[0087] More specifically, the present invention provides the
following <3-1>to <3-6>.

[0088] <3-1> An oxygen-absorbing multilayer body com-
prising at least three layers comprising a sealant layer con-
taining a thermoplastic resin, an oxygen-absorbing layer
comprising an oxygen-absorbing resin composition contain-
ing a copolymerized polyolefin compound and a transition
metal catalyst, and a gas barrier layer containing a gas barrier
substance, laminated in this order, in which the copolymer-
ized polyolefin compound contains at least one constituent
unit (a) selected from the group consisting of the constituent
units represented by the above general formula (1) and at least
one constituent unit (b) having a tetralin ring, selected from
the group consisting of the constituent units represented by
the above general formulas (2) and (3).

[0089] <3-2> The oxygen-absorbing multilayer body
according to the above <3-1>, in which the transition metal
catalyst contains at least one transition metal selected from
the group consisting of manganese, iron, cobalt, nickel and
coppet.

[0090] <3-3> The oxygen-absorbing multilayer body
according to the above <3-1> or <3-2>, in which the transi-
tion metal catalyst is contained in an amount of 0.001 to 10
parts by mass in terms of a transition metal based on 100 parts
by mass of the copolymerized polyolefin compound.

[0091] <3-4> The oxygen-absorbing multilayer body
according to any one of the above <3-1>to <3-3>, in which a
ratio of the content of the constituent unit (a) to the content of
the constituent unit (b) contained in the copolymerized poly-
olefin compound is 1/99 to 99/1 by molar ratio.

[0092] <3-5> The oxygen-absorbing multilayer body
according to any one of the above <3-1> to <3-4>, in which
the constituent unit (a) is at least one constituent unit selected
from the group consisting of the constituent units represented
by the above formulas (4) and (5), and the constituent unit (b)
is at least one constituent unit selected from the group con-
sisting of the constituent units represented by the above for-
mulas (6) and (7).

[0093] <3-6> An oxygen-absorbing multilayer container
having the oxygen-absorbing multilayer body according to
any one of the above <3-1>to <3-5>.

[0094] The present inventors further conducted intensive
studies on an oxygen-absorbing multilayer container. As a
result, they found that the aforementioned problems are
solved by using a copolymerized polyolefin compound hav-
ing a predetermined tetralin ring and a transition metal cata-
lystin at least one layer of a multilayer container, and accom-
plished the present invention.

[0095] More specifically, the present invention provides the
following <4-1>to <4-5>.

[0096] <4-1> An oxygen-absorbing multilayer container
obtained by thermoforming an oxygen-absorbing multilayer
body, which comprises at least three layers comprising an
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oxygen transmission layer containing a thermoplastic resin,
an oxygen-absorbing layer comprising an oxygen-absorbing
resin composition containing a copolymerized polyolefin
compound and a transition metal catalyst, and a gas barrier
layer containing a gas barrier substance, laminated in this
order, such that the oxygen transmission layer faces inside, in
which the copolymerized polyolefin compound contains at
least one constituent unit (a) selected from the group consist-
ing of the constituent units represented by the above general
formula (1) and at least one constituent unit (b) having a
tetralin ring, selected from the group consisting of the con-
stituent units represented by the above general formulas (2)
and (3).

[0097] <4-2> The oxygen-absorbing multilayer container
according to the above <4-1>, in which the transition metal
catalyst contains at least one transition metal selected from
the group consisting of manganese, iron, cobalt, nickel and
coppet.

[0098] <4-3> The oxygen-absorbing multilayer container
according to the above <4-1> or <4-2>, in which the transi-
tion metal catalyst is contained in an amount of 0.001 to 10
parts by mass in terms of a transition metal based on 100 parts
by mass of the copolymerized polyolefin compound.

[0099] <4-4> The oxygen-absorbing multilayer container
according to any one of the above <4-1>to <4-3>, in which a
ratio of the content of the constituent unit (a) to the content of
the constituent unit (b) contained in the copolymerized poly-
olefin compound is 1/99 to 99/1 by molar ratio.

[0100] <4-5> The oxygen-absorbing multilayer container
according to any one of the above <4-1> to <4-4>, in which
the constituent unit (a) is at least one constituent unit selected
from the group consisting of the constituent units represented
by the above formulas (4) and (5).

[0101] The present inventors conducted intensive studies
on an oxygen-absorbing sealed container. As a result, they
found that the aforementioned problems are solved by using
a copolymerized polyolefin compound having a predeter-
mined tetralin ring and a transition metal catalyst, and accom-
plished the present invention.

[0102] More specifically, the present invention provides the
following <5-1>to <5-5>.

[0103] <5-1> An oxygen-absorbing sealed container,
which has a cover material containing an oxygen-absorbing
multilayer body comprising at least three layers comprising a
sealant layer containing a thermoplastic resin, an oxygen-
absorbing layer comprising an oxygen-absorbing resin com-
position containing a copolymerized polyolefin compound
and a transition metal catalyst, and a gas barrier layer con-
taining a gas barrier substance, laminated in this order; and a
gas barrier molded container comprising at least three layers
comprising an inner layer containing a thermoplastic resin, a
gas barrier layer containing a gas barrier substance and an
outer layer containing a thermoplastic resin, laminated in this
order, in which the sealant layer of the cover material and the
inner layer of the gas barrier molded container are bonded, in
which the copolymerized polyolefin compound contains at
least one constituent unit (a) selected from the group consist-
ing of the constituent units represented by the above general
formula (1) and at least one constituent unit (b) having a
tetralin ring, selected from the group consisting of the con-
stituent units represented by the above general formulas (2)
and (3).

[0104] <5-2> The oxygen-absorbing sealed container
according to the above <5-1>, in which the transition metal
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catalyst contains at least one transition metal selected from
the group consisting of manganese, iron, cobalt, nickel and
coppet.

[0105] <5-3> The oxygen-absorbing sealed container
according to the above <5-1> or <5-2>, in which the transi-
tion metal catalyst is contained in an amount of 0.001 to 10
parts by mass in terms of a transition metal based on 100 parts
by mass of the copolymerized polyolefin compound.

[0106] <5-4> The oxygen-absorbing sealed container
according to any one of the above <5-1>to <5-3>, in which a
ratio of the content of the constituent unit (a) to the content of
the constituent unit (b) contained in the copolymerized poly-
olefin compound is 1/99 to 99/1 by molar ratio.

[0107] <5-5> The oxygen-absorbing sealed container
according to any one of the above <5-1> to <5-4>, in which
the constituent unit (a) is at least one constituent unit selected
from the group consisting of the constituent units represented
by the above formulas (4) and (5), and the constituent unit (b)
is at least one constituent unit selected from the group con-
sisting of the constituent units represented by the above for-
mulas (6) and (7).

[0108] The present inventors further conducted intensive
studies on an oxygen-absorbing paper container. As a result,
they found that the aforementioned problems are solved by
using an oxygen-absorbing resin composition containing a
copolymerized polyolefin compound having a predetermined
tetralin ring and a transition metal catalyst in at least one layer
of a multilayer body constituting a paper container, and
accomplished the present invention.

[0109] More specifically, the present invention provides the
following <6-1>to <6-5>.

[0110] <6-1> An oxygen-absorbing paper container
obtained by forming a carton of an oxygen-absorbing multi-
layer body comprising at least four layers comprising an
isolation layer containing a thermoplastic resin, an oxygen-
absorbing layer comprising an oxygen-absorbing resin com-
position containing a copolymerized polyolefin compound
and a transition metal catalyst, a gas barrier layer containing
a gas barrier substance and a paper substrate layer, laminated
in this order, in which the copolymerized polyolefin com-
pound contains at least one constituent unit (a) selected from
the group consisting of the constituent units represented by
the above general formula (1) and at least one constituent unit
(b) having a tetralin ring, selected from the group consisting
of the constituent units represented by the above general
formulas (2) and (3).

[0111] <6-2> The oxygen-absorbing paper container
according to the above <6-1>, in which the transition metal
catalyst contains at least one transition metal selected from
the group consisting of manganese, iron, cobalt, nickel and
coppet.

[0112] <6-3> The oxygen-absorbing paper container
according to the above <6-1> or <6-2>, in which the transi-
tion metal catalyst is contained in an amount of 0.001 to 10
parts by mass in terms of a transition metal based on 100 parts
by mass of the copolymerized polyolefin compound.

[0113] <6-4> The oxygen-absorbing paper container
according to any one of the above <6-1>to <6-3>, in which a
ratio of the content of the constituent unit (a) to the content of
the constituent unit (b) contained in the copolymerized poly-
olefin compound is 1/99 to 99/1 by molar ratio.

[0114] <6-5> The oxygen-absorbing paper container
according to any one of the above <6-1> to <6-4>, in which
the constituent unit (a) is at least one constituent unit selected
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from the group consisting of the constituent units represented
by the above formulas (4) and (5), and the constituent unit (b)
is at least one constituent unit selected from the group con-
sisting of the constituent units represented by the above for-
mulas (6) and (7).

[0115] The present inventors further conducted intensive
studies on a tubular container. As a result, they found that the
aforementioned problems are solved by using an oxygen-
absorbing resin composition containing a copolymerized
polyolefin compound having a predetermined tetralin ring
and a transition metal catalyst in at least one layer of a mul-
tilayer body constituting a tubular container, and accom-
plished the present invention.

[0116] More specifically, the present invention provides the
following <7-1>to <7-5>.

[0117] <7-1> A tubular container having an oxygen-ab-
sorbing multilayer body comprising at least three layers com-
prising an inner layer containing a thermoplastic resin, an
oxygen-absorbing layer comprising an oxygen-absorbing
resin composition containing a copolymerized polyolefin
compound and a transition metal catalyst, and a gas barrier
layer containing a gas barrier substance, laminated in this
order, in which the copolymerized polyolefin compound con-
tains at least one constituent unit (a) selected from the group
consisting of the constituent units represented by the above
general formula (1) and at least one constituent unit (b) hav-
ing a tetralin ring, selected from the group consisting of the
constituent units represented by the above general formulas
(2) and (3).

[0118] <7-2> The tubular container according to the above
<7-1>, in which the transition metal catalyst contains at least
one transition metal selected from the group consisting of
manganese, iron, cobalt, nickel and copper.

[0119] <7-3> The tubular container according to the above
<7-1> or <7-2>, in which the transition metal catalyst is
contained in an amount of 0.001 to 10 parts by mass in terms
of a transition metal based on 100 parts by mass of the copo-
lymerized polyolefin compound.

[0120] <7-4>The tubular container according to any one of
the above <7-1> to <7-3>, in which a ratio of the content of
the constituent unit (a) to the content of the constituent unit
(b) contained in the copolymerized polyolefin compound is
1/99 to 99/1 by molar ratio.

[0121] <7-5>The tubular container according to any one of
the above <7-1>to <7-4>, in which the constituent unit (a) is
at least one constituent unit selected from the group consist-
ing of the constituent units represented by the above formulas
(4) and (5), and the constituent unit (b) is at least one con-
stituent unit selected from the group consisting of the con-
stituent units represented by the above formulas (6) and (7).
[0122] The present inventors conducted intensive studies
on an oxygen-absorbing medical multilayer molded con-
tainer. As a result, they found that the aforementioned prob-
lems are solved by laminating an oxygen-absorbing layer
using a copolymerized polyolefin compound having a prede-
termined tetralin ring and a transition metal catalyst and a
resin layer using a polyester, and accomplished the present
invention.

[0123] More specifically, the present invention provides the
following <8-1>to <8-10>.

[0124] <8-1> An oxygen-absorbing medical multilayer
molded container comprising at least three layers comprising
a first resin layer at least containing a polyester, an oxygen-
absorbing layer comprising an oxygen-absorbing resin com-
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position containing a copolymerized polyolefin compound
and a transition metal catalyst and a second resin layer at least
containing a polyester, laminated in this order, in which the
copolymerized polyolefin compound contains at least one
constituent unit (a) selected from the group consisting of the
constituent units represented by the above general formula (1)
and at least one constituent unit (b) having a tetralin ring,
selected from the group consisting of the constituent units
represented by the above general formulas (2) and (3).
[0125] <8-2> The oxygen-absorbing medical multilayer
molded container according to the above <8-1>, in which the
transition metal catalyst contains at least one transition metal
selected from the group consisting of manganese, iron,
cobalt, nickel and copper.

[0126] <8-3> The oxygen-absorbing medical multilayer
molded container according to the above <8-1> or <8-2>, in
which the transition metal catalyst is contained in an amount
01 0.001 to 10 parts by mass in terms of a transition metal
based on 100 parts by mass of the copolymerized polyolefin
compound.

[0127] <8-4> The oxygen-absorbing medical multilayer
molded container according to any one of the above <8-1>to
<8-3>, in which a ratio of the content of the constituent unit
(a) to the content of the constituent unit (b) contained in the
copolymerized polyolefin compound is 1/99 to 99/1 by molar
ratio.

[0128] <8-5> The oxygen-absorbing medical multilayer
molded container according to any one of the above <8-1>to
<8-4>, in which the constituent unit (a) is at least one con-
stituent unit selected from the group consisting of the con-
stituent units represented by the above formulas (4) and (5),
and the constituent unit (b) is at least one constituent unit
selected from the group consisting of the constituent units
represented by the above formulas (6) and (7).

[0129] <8-6> The oxygen-absorbing medical multilayer
molded container according to any one of the above <8-1>to
<8-5>, in which the polyester contains a dicarboxylic acid
unit, 70 mole % or more of which is derived from at least one
dicarboxylic acid selected from the group consisting of
terephthalic acid, isophthalic acid, 1,3-naphthalenedicar-
boxylic acid, 1,4-naphthalenedicarboxylic acid, 1,5-naphtha-
lenedicarboxylic acid, 2,6-naphthalenedicarboxylic acid and
2,7-naphthalenedicarboxylic acid.

[0130] <8-7> The oxygen-absorbing medical multilayer
molded container according to any one of the above <8-1>to
<8-5>, in which the polyester contains a dicarboxylic acid
unit, 70 mole % or more of which is derived from terephthalic
acid.

[0131] <8-8> The oxygen-absorbing medical multilayer
molded container according to any one of the above <8-1>to
<8-5>, in which the polyester contains a dicarboxylic acid
unit, 90 mole % or more of which is derived from terephthalic
acid.

[0132] <8-9> The oxygen-absorbing medical multilayer
molded container according to any one of the above <8-1>to
<8-5>, in which the polyester contains a dicarboxylic acid
unit, 70 mole % or more of which is derived from 2,6-naph-
thalenedicarboxylic acid.

[0133] <8-10> The oxygen-absorbing medical multilayer
molded container according to any one of the above <8-1>to
<8-5>, in which the polyester contains a dicarboxylic acid
unit, 90 mole % or more of which has a 2,6-naphthalenedi-
carboxylic acid skeleton.
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[0134] The present inventors conducted intensive studies
on an oxygen-absorbing prefilled syringe. As a result, they
found that the aforementioned problems are solved by lami-
nating an oxygen-absorbing layer using a copolymerized
polyolefin compound having a predetermined tetralin ring
and a transition metal catalyst, and a resin layer using a
polyester, and accomplished the present invention.

[0135] More specifically, the present invention provides the
following <9-1>to <9-10>.

[0136] <9-1> An oxygen-absorbing prefilled syringe made
capable of storing a medicinal agent in a sealed condition in
advance and releasing the sealed condition to eject the medi-
cal agent at the time of use, in which the prefilled syringe
comprises a multilayered structure having at least three layers
comprising a firstresin layer at least containing a polyester, an
oxygen-absorbing layer comprising an oxygen-absorbing
resin composition containing a copolymerized polyolefin
compound and a transition metal catalyst and a second resin
layer atleast containing a polyester, laminated in this order, in
which the copolymerized polyolefin compound contains at
least one constituent unit (a) selected from the group consist-
ing of the constituent units represented by the above general
formula (1) and at least one constituent unit (b) having a
tetralin ring, selected from the group consisting of the con-
stituent units represented by the above general formulas (2)
and (3).

[0137] <9-2> The oxygen-absorbing prefilled syringe
according to the above <9-1>, in which the transition metal
catalyst contains at least one transition metal selected from
the group consisting of manganese, iron, cobalt, nickel and
coppet.

[0138] <9-3> The oxygen-absorbing prefilled syringe
according to the above <9-1> or <9-2>, in which the transi-
tion metal catalyst is contained in an amount of 0.001 to 10
parts by mass in terms of a transition metal based on 100 parts
by mass of the copolymerized polyolefin compound.

[0139] <9-4> The oxygen-absorbing prefilled syringe
according to any one of the above <9-1>to <9-3>, in which a
ratio of the content of the constituent unit (a) to the content of
the constituent unit (b) contained in the copolymerized poly-
olefin compound is 1/99 to 99/1 by molar ratio.

[0140] <9-5> The oxygen-absorbing prefilled syringe
according to any one of the above <9-1> to <9-4>, in which
the constituent unit (a) is at least one constituent unit selected
from the group consisting of the constituent units represented
by the above formulas (4) and (5), and the constituent unit (b)
is at least one constituent unit selected from the group con-
sisting of the constituent units represented by the above for-
mulas (6) and (7).

[0141] <9-6> The oxygen-absorbing prefilled syringe
according to any one of the above <9-1> to <9-5>, in which
the polyester contains a dicarboxylic acid unit, 70 mole % or
more of which is derived from at least one dicarboxylic acid
selected from the group consisting of terephthalic acid, isoph-
thalic acid, 1,3-naphthalenedicarboxylic acid, 1,4-naphtha-
lenedicarboxylic acid, 1,5-naphthalenedicarboxylic acid,
2,6-naphthalenedicarboxylic acid and 2,7-naphthalenedicar-
boxylic acid.

[0142] <9-7> The oxygen-absorbing prefilled syringe
according to any one of the above <9-1> to <9-5>, in which
the polyester contains a dicarboxylic acid unit, 70 mole % or
more of which is derived from terephthalic acid.

[0143] <9-8> The oxygen-absorbing prefilled syringe
according to any one of the above <9-1> to <9-5>, in which
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the polyester contains a dicarboxylic acid unit, 90 mole % or
more of which is derived from terephthalic acid.

[0144] <9-9> The oxygen-absorbing prefilled syringe
according to any one of the above <9-1> to <9-5>, in which
the polyester contains a dicarboxylic acid unit, 70 mole % or
more of which is derived from 2,6-naphthalenedicarboxylic
acid.

[0145] <9-10> The oxygen-absorbing prefilled syringe
according to any one of the above <9-1> to <9-5>, in which
the polyester contains a dicarboxylic acid unit, 90 mole % or
more of which has a 2,6-naphthalenedicarboxylic acid skel-
eton.

[0146] The present inventors conducted intensive studies
on a method for storing a biopharmaceutical. As a result, they
found that the aforementioned problems are solved by lami-
nating an oxygen-absorbing layer using a copolymerized
polyolefin compound having a predetermined tetralin ring
and a transition metal catalyst, and a resin layer using a
polyester, and accomplished the present invention.

[0147] More specifically, the present invention provides the
following <10-1>to <10-10>.

[0148] <10-1>A method for storing a biopharmaceutical in
an oxygen-absorbing medical multilayer molded container
comprising at least three layers comprising a first resin layer
at least containing a polyester, an oxygen-absorbing layer
comprising an oxygen-absorbing resin composition contain-
ing a copolymerized polyolefin compound and a transition
metal catalyst, and a second resin layer at least containing a
polyester, laminated in this order, in which the copolymerized
polyolefin compound contains at least one constituent unit (a)
selected from the group consisting of the constituent units
represented by the above general formula (1) and at least one
constituent unit (b) having a tetralin ring, selected from the
group consisting of the constituent units represented by the
above general formulas (2) and (3).

[0149] <10-2>The method for storing a biopharmaceutical
according to the above <10-1>, in which the transition metal
catalyst contains at least one transition metal selected from
the group consisting of manganese, iron, cobalt, nickel and
copper.

[0150] <10-3>The method for storing a biopharmaceutical
according to the above <10-1> or <10-2>, in which the tran-
sition metal catalyst is contained in an amount 0f 0.001 to 10
parts by mass in terms of a transition metal based on 100 parts
by mass of the copolymerized polyolefin compound.

[0151] <10-4>The method for storing a biopharmaceutical
according to any one ofthe above <10-1>to <10-3>, in which
a ratio of the content of the constituent unit (a) to the content
of the constituent unit (b) contained in the copolymerized
polyolefin compound is 1/99 to 99/1 by molar ratio.

[0152] <10-5>The method for storing a biopharmaceutical
according to any one ofthe above <10-1>to <10-4>, in which
the constituent unit (a) is at least one constituent unit selected
from the group consisting of the constituent units represented
by the above formulas (4) and (5), and the constituent unit (b)
is at least one constituent unit selected from the group con-
sisting of the constituent units represented by the above for-
mulas (6) and (7).

[0153] <10-6>The method for storing a biopharmaceutical
according to any one ofthe above <10-1>to <10-5>, in which
the polyester contains a dicarboxylic acid unit, 70 mole % or
more of which is derived from at least one dicarboxylic acid
selected from the group consisting of terephthalic acid, isoph-
thalic acid, 1,3-naphthalenedicarboxylic acid, 1,4-naphtha-
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lenedicarboxylic acid, 1,5-naphthalenedicarboxylic acid,
2,6-naphthalenedicarboxylic acid and 2,7-naphthalenedicar-
boxylic acid.

[0154] <10-7>The method for storing a biopharmaceutical
according to any one ofthe above <10-1>to <10-5>, in which
the polyester contains a dicarboxylic acid unit, 70 mole % or
more of which is derived from terephthalic acid.

[0155] <10-8>The method for storing a biopharmaceutical
according to any one ofthe above <10-1>to <10-5>, in which
the polyester contains a dicarboxylic acid unit, 90 mole % or
more of which is derived from terephthalic acid.

[0156] <10-9>The method for storing a biopharmaceutical
according to any one ofthe above <10-1>to <10-5>, in which
the polyester contains a dicarboxylic acid unit, 70 mole % or
more of which is derived from 2,6-naphthalenedicarboxylic
acid.

[0157] <10-10> The method for storing a biopharmaceuti-
cal according to any one of the above <10-1> to <10-5>, in
which the polyester contains a dicarboxylic acid unit, 90 mole
% or more of which has a 2,6-naphthalenedicarboxylic acid
skeleton.

[0158] The present inventors further conducted intensive
studies on a method for storing a container filled with a drug
solution. As a result, they found that the aforementioned
problems are solved by storing a container filled with a drug
solution in a container using an oxygen-absorbing resin com-
position composed of a copolymerized polyolefin compound
having a predetermined tetralin ring and a transition metal
catalyst as one of the layers constituting the container, and
accomplished the present invention.

[0159] More specifically, the present invention provides the
following <11-1>to <11-5>

[0160] <11-1> A method for storing a container filled with
a drug solution in an oxygen-absorbing container using an
oxygen-absorbing multilayer body comprising at least three
layers comprising a sealant layer containing a thermoplastic
resin, an oxygen-absorbing layer comprising an oxygen-ab-
sorbing resin composition containing a copolymerized poly-
olefin compound and a transition metal catalyst, and a gas
barrier layer containing a gas barrier substance, laminated in
this order, in whole or in part, in which the copolymerized
polyolefin compound contains at least one constituent unit (a)
selected from the group consisting of the constituent units
represented by the above general formula (1) and at least one
constituent unit (b) having a tetralin ring, selected from the
group consisting of the constituent units represented by the
above general formulas (2) and (3).

[0161] <11-2> The method for storing a container filled
with a drug solution according to the above <11-1>, in which
the transition metal catalyst contains at least one transition
metal selected from the group consisting of manganese, iron,
cobalt, nickel and copper.

[0162] <11-3> The method for storing a container filled
with a drug solution according to the above <11-1> or <11-
2>, in which the transition metal catalyst is contained in an
amount of 0.001 to 10 parts by mass in terms of a transition
metal based on 100 parts by mass of the copolymerized poly-
olefin compound.

[0163] <11-4> The method for storing a container filled
with a drug solution according to any one of the above <11-1>
to <11-3>, in which a ratio of the content of the constituent
unit (a) to the content of the constituent unit (b) contained in
the copolymerized polyolefin compound is 1/99 to 99/1 by
molar ratio.
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[0164] <11-5> The method for storing a container filled
with a drug solution according to any one of the above <11-1>
to <11-4>, in which the constituent unit (a) is at least one
constituent unit selected from the group consisting of the
constituent units represented by the above formulas (4) and
(5), and the constituent unit (b) is at least one constituent unit
selected from the group consisting of the constituent units
represented by the above formulas (6) and (7).

[0165] The present inventors conducted intensive studies
on a method for storing a patch containing a medicinal ingre-
dient. As a result, they found that the aforementioned prob-
lems are solved by storing a patch containing a medicinal
ingredient in a container using an oxygen-absorbing resin
composition containing a copolymerized polyolefin com-
pound having a predetermined tetralin ring and a transition
metal catalyst, and accomplished the present invention.

[0166] More specifically, the present invention provides the
following <12-1>to <12-5>.

[0167] <12-1> A method for storing a patch containing a
medicinal ingredient, in an oxygen-absorbing container using
an oxygen-absorbing multilayer body comprising at least
three layers comprising a sealant layer containing a thermo-
plastic resin, an oxygen-absorbing layer comprising an oxy-
gen-absorbing resin composition containing a copolymerized
polyolefin compound and a transition metal catalyst, and a
gas barrier layer containing a gas barrier substance, laminated
in this order, in whole or in part, in which the copolymerized
polyolefin compound contains at least one constituent unit (a)
selected from the group consisting of the constituent units
represented by the above general formula (1) and at least one
constituent unit (b) having a tetralin ring, selected from the
group consisting of the constituent units represented by the
above general formulas (2) and (3).

[0168] <12-2>The method for storing a patch containing a
medicinal ingredient according to the above <12-1>, in which
the transition metal catalyst contains at least one transition
metal selected from the group consisting of manganese, iron,
cobalt, nickel and copper.

[0169] <12-3>The method for storing a patch containing a
medicinal ingredient according to the above <12-1> or <12-
2>, in which the transition metal catalyst is contained in an
amount of 0.001 to 10 parts by mass in terms of a transition
metal based on 100 parts by mass of the copolymerized poly-
olefin compound.

[0170] <12-4>The method for storing a patch containing a
medicinal ingredient according to any one of the above <12-
1>to <12-3>, in which a ratio of the content of the constituent
unit (a) to the content of the constituent unit (b) contained in
the copolymerized polyolefin compound is 1/99 to 99/1 by
molar ratio.

[0171] <12-5>The method for storing a patch containing a
medicinal ingredient according to any one of the above <12-
1>to <12-4>, in which the constituent unit (a) is at least one
constituent unit selected from the group consisting of the
constituent units represented by the above formulas (4) and
(5), and the constituent unit (b) is at least one constituent unit
selected from the group consisting of the constituent units
represented by the above formulas (6) and (7).

[0172] The present inventors conducted intensive studies
on an oxygen-absorbing PTP packaging body. As a result,
they found that the aforementioned problems are solved by
using an oxygen-absorbing resin composition containing a
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copolymerized polyolefin compound having a predetermined
tetralin ring and a transition metal catalyst, and accomplished
the present invention.

[0173] More specifically, the present invention provides the
following <13-1>to <13-5>.

[0174] <13-1> An oxygen-absorbing PTP packaging body
comprising an oxygen-absorbing bottom material formed of
an oxygen-absorbing multilayer body comprising at least
three layers comprising a sealant layer containing a thermo-
plastic resin, an oxygen-absorbing layer comprising an oxy-
gen-absorbing resin composition containing a copolymerized
polyolefin compound and a transition metal catalyst and a gas
barrier layer containing a gas barrier substance, laminated in
this order; and a gas barrier cover material comprising at least
two layer comprising an inner layer containing a thermoplas-
tic resin and a gas barrier layer containing a gas barrier sub-
stance, laminated in this order, in which the sealant layer of
the oxygen-absorbing bottom material and the inner layer of
the gas barrier cover material are bonded, in which the copo-
lymerized polyolefin compound contains at least one con-
stituent unit (a) selected from the group consisting of the
constituent units represented by the above general formula (1)
and at least one constituent unit (b) having a tetralin ring,
selected from the group consisting of the constituent units
represented by the above general formulas (2) and (3).
[0175] <13-2>Theoxygen-absorbing PTP packaging body
according to the above <13-1>, in which the transition metal
catalyst contains at least one transition metal selected from
the group consisting of manganese, iron, cobalt, nickel and
coppet.

[0176] <13-3>Theoxygen-absorbing PTP packaging body
according to the above <13-1> or <13-2>, in which the tran-
sition metal catalyst is contained in an amount 0f 0.001 to 10
parts by mass in terms of a transition metal based on 100 parts
by mass of the copolymerized polyolefin compound.

[0177] <13-4>Theoxygen-absorbing PTP packaging body
according to any one ofthe above <13-1>t0 <13-3>, in which
a ratio of the content of the constituent unit (a) to the content
of the constituent unit (b) contained in the copolymerized
polyolefin compound is 1/99 to 99/1 by molar ratio.

[0178] <13-5>Theoxygen-absorbing PTP packaging body
according to any one ofthe above <13-1>t0 <13-4>, in which
the constituent unit (a) is at least one constituent unit selected
from the group consisting of the constituent units represented
by the above formulas (4) and (5), and the constituent unit (b)
is at least one constituent unit selected from the group con-
sisting of the constituent units represented by the above for-
mulas (6) and (7).

[0179] The present inventors further conducted intensive
studies on an oxygen-absorbing multilayer bottle. As a result,
they found that the aforementioned problems are solved by
using a copolymerized polyolefin compound having a prede-
termined tetralin ring and a transition metal catalyst in at least
one layer of a multilayer bottle, and accomplished the present
invention.

[0180] More specifically, the present invention provides the
following <14-1>to <14-6>.

[0181] <14-1>Anoxygen-absorbing multilayer bottle hav-
ing at least three layers comprising an oxygen transmission
layer containing a thermoplastic resin, an oxygen-absorbing
layer comprising an oxygen-absorbing resin composition
containing a copolymerized polyolefin compound and a tran-
sition metal catalyst and a gas barrier layer containing a gas
barrier substance, laminated in this order from inside, in
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which the copolymerized polyolefin compound contains at
least one constituent unit (a) selected from the group consist-
ing of the constituent units represented by the above general
formula (1) and at least one constituent unit (b) having a
tetralin ring, selected from the group consisting of the con-
stituent units represented by the above general formulas (2)
and (3).

[0182] <14-2> The oxygen-absorbing multilayer bottle
according to the above <14-1>, in which the transition metal
catalyst contains at least one transition metal selected from
the group consisting of manganese, iron, cobalt, nickel and
coppet.

[0183] <14-3> The oxygen-absorbing multilayer bottle
according to the above <14-1> or <14-2>, in which the tran-
sition metal catalyst is contained in an amount 0f 0.001 to 10
parts by mass in terms of a transition metal based on 100 parts
by mass of the copolymerized polyolefin compound.

[0184] <14-4> The oxygen-absorbing multilayer bottle
according to any one ofthe above <14-1>t0 <14-3>, in which
a ratio of the content of the constituent unit (a) to the content
of the constituent unit (b) contained in the copolymerized
polyolefin compound is 1/99 to 99/1 by molar ratio.

[0185] <14-5> The oxygen-absorbing multilayer bottle
according to any one ofthe above <14-1>to <14-4>, in which
the constituent unit (a) is at least one constituent unit selected
from the group consisting of the constituent units represented
by the above formulas (4) and (5), and the constituent unit (b)
is at least one constituent unit selected from the group con-
sisting of the constituent units represented by the above for-
mulas (6) and (7).

[0186] <14-6> The oxygen-absorbing multilayer bottle
according to any one ofthe above <14-1>t0 <14-5>, in which
the oxygen-absorbing multilayer bottle is obtained by coex-
trusion blow molding.

[0187] The present inventors conducted intensive studies
on a method for storing fruit pulps. As a result, they found that
the aforementioned problems are solved by storing fruit pulps
in a container using an oxygen-absorbing resin composition
containing a copolymerized polyolefin compound having a
predetermined tetralin ring and a transition metal catalyst, as
one of the layers constituting the container, and accomplished
the present invention.

[0188] More specifically, the present invention provides the
following <15-1>to <15-5>.

[0189] <15-1> A method for storing fruit pulps in an oxy-
gen-absorbing container using an oxygen-absorbing multi-
layer body comprising at least three layers comprising a seal-
ant layer containing a thermoplastic resin, an oxygen-
absorbing layer comprising an oxygen-absorbing resin
composition containing a copolymerized polyolefin com-
pound and a transition metal catalyst and a gas barrier layer
containing a gas barrier substance, laminated in this order, in
whole or in part, in which the copolymerized polyolefin com-
pound contains at least one constituent unit (a) selected from
the group consisting of the constituent units represented by
the above general formula (1) and at least one constituent unit
(b) having a tetralin ring, selected from the group consisting
of the constituent units represented by the above general
formulas (2) and (3).

[0190] <15-2>The method for storing fruit pulps according
to the above <15-1>, in which the transition metal catalyst
contains at least one transition metal selected from the group
consisting of manganese, iron, cobalt, nickel and copper.
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[0191] <15-3>Themethod for storing fruit pulps according
to the above <15-1> or <15-2>, in which the transition metal
catalystis contained in an amount 0o 0.001 to 10 parts by mass
in terms of a transition metal based on 100 parts by mass of the
copolymerized polyolefin compound.

[0192] <15-4>Themethod for storing fruit pulps according
to any one of the above <15-1>to <15-3>, in which a ratio of
the content of the constituent unit (a) to the content of the
constituent unit (b) contained in the copolymerized polyole-
fin compound is 1/99 to 99/1 by molar ratio.

[0193] <15-5>Themethod for storing fruit pulps according
to any one of the above <15-1> to <15-4>, in which the
constituent unit (a) is at least one constituent unit selected
from the group consisting of the constituent units represented
by the above formulas (4) and (5), and the constituent unit (b)
is at least one constituent unit selected from the group con-
sisting of the constituent units represented by the above for-
mulas (6) and (7).

[0194] The present inventors conducted studies on a
method for storing an alcohol beverage. As a result, they
found that the aforementioned problems are solved by storing
the alcohol beverage in a container using an oxygen-absorb-
ing resin composition containing a copolymerized polyolefin
compound having a predetermined tetralin ring and a transi-
tion metal catalyst as one of the layers constituting the con-
tainer, and accomplished the present invention.

[0195] More specifically, the present invention provides the
following <16-1>to <16-5>.

[0196] <16-1>A method for storing an alcohol beverage in
an oxygen-absorbing container using an oxygen-absorbing
multilayer body comprising at least three layers comprising a
sealant layer containing a thermoplastic resin, an oxygen-
absorbing layer comprising an oxygen-absorbing resin com-
position containing a copolymerized polyolefin compound
and a transition metal catalyst and a gas barrier layer contain-
ing a gas barrier substance, laminated in this order, in whole
or in part, in which the copolymerized polyolefin compound
contains at least one constituent unit (a) selected from the
group consisting of the constituent units represented by the
above general formula (1) and at least one constituent unit (b)
having a tetralin ring, selected from the group consisting of
the constituent units represented by the above general formu-
las (2) and (3).

[0197] <16-2>The method for storing an alcohol beverage
according to the above <16-1>, in which the transition metal
catalyst contains at least one transition metal selected from
the group consisting of manganese, iron, cobalt, nickel and
coppet.

[0198] <16-3>The method for storing an alcohol beverage
according to the above <16-1> or <16-2>, in which the tran-
sition metal catalyst is contained in an amount 0f 0.001 to 10
parts by mass in terms of a transition metal based on 100 parts
by mass of the copolymerized polyolefin compound.

[0199] <16-4>The method for storing an alcohol beverage
according to any one ofthe above <16-1>t0 <16-3>, in which
a ratio of the content of the constituent unit (a) to the content
of the constituent unit (b) contained in the copolymerized
polyolefin compound is 1/99 to 99/1 by molar ratio.

[0200] <16-5>The method for storing an alcohol beverage
according to any one ofthe above <16-1>t0 <16-4>, in which
the constituent unit (a) is at least one constituent unit selected
from the group consisting of the constituent units represented
by the above formulas (4) and (5), and the constituent unit (b)
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is at least one constituent unit selected from the group con-
sisting of the constituent units represented by the above for-
mulas (6) and (7).

[0201] The present inventors conducted studies on a
method for storing a liquid-state tea or a paste-state tea. As a
result, they found that the aforementioned problems are
solved by storing the liquid-state tea or the paste-state teain a
container using an oxygen-absorbing resin composition con-
taining a copolymerized polyolefin compound having a pre-
determined tetralin ring and a transition metal catalyst as one
of'the layers constituting the container, and accomplished the
present invention.

[0202] More specifically, the present invention provides the
following <17-1>to <17-5>.

[0203] <17-1> A method for storing liquid-state tea or
paste-state tea in an oxygen-absorbing container using an
oxygen-absorbing multilayer body comprising at least three
layers comprising a sealant layer containing a thermoplastic
resin, an oxygen-absorbing layer comprising an oxygen-ab-
sorbing resin composition containing a copolymerized poly-
olefin compound and a transition metal catalyst and a gas
barrier layer containing a gas barrier substance, laminated in
this order, in whole or in part, in which the copolymerized
polyolefin compound contains at least one constituent unit (a)
selected from the group consisting of the constituent units
represented by the above general formula (1) and at least one
constituent unit (b) having a tetralin ring, selected from the
group consisting of the constituent units represented by the
above general formulas (2) and (3).

[0204] <17-2> The method for storing liquid-state tea or
paste-state tea according to the above <17-1>, in which the
transition metal catalyst contains at least one transition metal
selected from the group consisting of manganese, iron,
cobalt, nickel and copper.

[0205] <17-3> The method for storing liquid-state tea or
paste-state tea according to the above <17-1> or <17-2>, in
which the transition metal catalyst is contained in an amount
01 0.001 to 10 parts by mass in terms of a transition metal
based on 100 parts by mass of the copolymerized polyolefin
compound.

[0206] <17-4> The method for storing liquid-state tea or
paste-state tea according to any one of the above <17-1>to
<17-3>, in which a ratio of the content of the constituent unit
(a) to the content of the constituent unit (b) contained in the
copolymerized polyolefin compound is 1/99 to 99/1 by molar
ratio.

[0207] <17-5> The method for storing liquid-state tea or
paste-state tea according to any one of the above <17-1>to
<17-4>, in which the constituent unit (a) is at least one con-
stituent unit selected from the group consisting of the con-
stituent units represented by the above formulas (4) and (5),
and the constituent unit (b) is at least one constituent unit
selected from the group consisting of the constituent units
represented by the above formulas (6) and (7).

[0208] The present inventors further conducted studieson a
method for storing a fruit juice and/or a vegetable juice. As a
result, they found that the aforementioned problems are
solved by storing the fruit juice and/or a vegetable juice in a
container using an oxygen-absorbing resin composition con-
taining a copolymerized polyolefin compound having a pre-
determined tetralin ring and a transition metal catalyst as one
of'the layers constituting the container, and accomplished the
present invention.



US 2014/0373485 Al

[0209] More specifically, the present invention provides the
following <18-1>to <18-5>.

[0210] <18-1> A method for storing fruit juice and/or veg-
etable juice in an oxygen-absorbing container using an oxy-
gen-absorbing multilayer body comprising at least three lay-
ers comprising a sealant layer containing a thermoplastic
resin, an oxygen-absorbing layer comprising an oxygen-ab-
sorbing resin composition containing a copolymerized poly-
olefin compound and a transition metal catalyst and a gas
barrier layer containing a gas barrier substance, laminated in
this order, in whole or in part, in which the copolymerized
polyolefin compound contains at least one constituent unit (a)
selected from the group consisting of the constituent units
represented by the above general formula (1) and at least one
constituent unit (b) having a tetralin ring, selected from the
group consisting of the constituent units represented by the
above general formulas (2) and (3).

[0211] <18-2> The method for storing fruit juice and/or
vegetable juice according to the above <18-1>, in which the
transition metal catalyst contains at least one transition metal
selected from the group consisting of manganese, iron,
cobalt, nickel and copper.

[0212] <18-3> The method for storing fruit juice and/or
vegetable juice according to the above <18-1> or <18-2>, in
which the transition metal catalyst is contained in an amount
01 0.001 to 10 parts by mass in terms of a transition metal
based on 100 parts by mass of the copolymerized polyolefin
compound.

[0213] <18-4> The method for storing fruit juice and/or
vegetable juice according to any one of the above <18-1>to
<18-3>, in which a ratio of the content of the constituent unit
(a) to the content of the constituent unit (b) contained in the
copolymerized polyolefin compound is 1/99 to 99/1 by molar
ratio.

[0214] <18-5> The method for storing fruit juice and/or
vegetable juice according to any one of the above <18-1>to
<18-4>, in which the constituent unit (a) is at least one con-
stituent unit selected from the group consisting of the con-
stituent units represented by the above formulas (4) and (5),
and the constituent unit (b) is at least one constituent unit
selected from the group consisting of the constituent units
represented by the above formulas (6) and (7).

[0215] The present inventors conducted intensive studies
on a method for storing dry products. As a result, they found
that the aforementioned problems are solved by storing dry
products in a container using an oxygen-absorbing resin com-
position containing a copolymerized polyolefin compound
having a predetermined tetralin ring and a transition metal
catalyst as one of the layers constituting the container, and
accomplished the present invention.

[0216] More specifically, the present invention provides the
following <19-1>to <19-5>.

[0217] <19-1> A method for storing a dry product in an
oxygen-absorbing container using an oxygen-absorbing mul-
tilayer body comprising at least three layers comprising a
sealant layer containing a thermoplastic resin, an oxygen-
absorbing layer comprising an oxygen-absorbing resin com-
position containing a copolymerized polyolefin compound
and a transition metal catalyst and a gas barrier layer contain-
ing a gas barrier substance, laminated in this order, in whole
or in part, in which the copolymerized polyolefin compound
contains at least one constituent unit (a) selected from the
group consisting of the constituent units represented by the
above general formula (1) and at least one constituent unit (b)

Dec. 25,2014

having a tetralin ring, selected from the group consisting of
the constituent units represented by the above general formu-
las (2) and (3).

[0218] <19-2>Themethod for storing dry products accord-
ing to the above <19-1>, in which the transition metal catalyst
contains at least one transition metal selected from the group
consisting of manganese, iron, cobalt, nickel and copper.
[0219] <19-3>Themethod for storing dry products accord-
ing to the above <19-1> or <19-2>, in which the transition
metal catalyst is contained in an amount of 0.001 to 10 parts
by mass in terms of a transition metal based on 100 parts by
mass of the copolymerized polyolefin compound.

[0220] <19-4>The method for storing dry products accord-
ing to any one of the above <19-1>to0 <19-3>, in which aratio
of'the content of the constituent unit (a) to the content of the
constituent unit (b) contained in the copolymerized polyole-
fin compound is 1/99 to 99/1 by molar ratio.

[0221] <19-5>Themethod for storing dry products accord-
ing to any one of the above <19-1> to <19-4>, in which the
constituent unit (a) is at least one constituent unit selected
from the group consisting of the constituent units represented
by the above formulas (4) and (5), and the constituent unit (b)
is at least one constituent unit selected from the group con-
sisting of the constituent units represented by the above for-
mulas (6) and (7).

Advantageous Effects of Invention

[0222] According to some aspects of the present invention,
it is possible to provide an oxygen-absorbing resin composi-
tion and an oxygen-absorbing multilayer body; an oxygen-
absorbing multilayer container containing the multilayer
body; an oxygen-absorbing multilayer container; an oxygen-
absorbing sealed container using an oxygen-absorbing mul-
tilayer body as a cover material for a gas barrier molded
container; an oxygen-absorbing paper container; a tubular
container; an oxygen-absorbing PTP packaging body using
the oxygen-absorbing multilayer body as a bottom material;
oxygen-absorbing multilayer bottle; and a method for storing
a container filled with a drug solution and a patch containing
a medicinal ingredient by using the oxygen-absorbing multi-
layer body, which have excellent oxygen-absorbing perfor-
mance in a wide range of humidity conditions from low
humidity to high humidity. The oxygen-absorbing resin com-
position etc., since they can absorb oxygen regardless of the
presence or absence of the moisture content of an article to be
packaged and produce no odor after absorption of oxygen,
can be applied to a wide variety of uses including foods,
cooking foods, beverages, medicinal products and health
foods, no matter what products they are. Furthermore, it is
also possible to provide an oxygen-absorbing resin composi-
tion etc. not responsive to a metal detector. According to a
preferable aspect of the present invention, since a reduction in
strength of a copolymerized polyolefin compound by oxida-
tion is extremely low even after absorption of oxygen, and the
strength of the oxygen-absorbing layer is maintained even for
long-term use, it is possible to realize an oxygen-absorbing
multilayer body and an oxygen-absorbing multilayer con-
tainer containing the multilayer body, an oxygen-absorbing
multilayer container, an oxygen-absorbing sealed container
using the oxygen-absorbing multilayer body as a cover mate-
rial for a gas barrier molded container, an oxygen-absorbing
paper container, a tubular container and an oxygen-absorbing
multilayer bottle, which rarely have interlayer peeling. In
addition, since the oxygen-absorbing multilayer body has
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satisfactory visibility of a content, a container filled with a
drug solution and a patch containing a medicinal ingredient
can be suitably stored and suitably used as a bottom material
for an oxygen-absorbing PTP packaging body.

[0223] Furthermore, according to the present invention, it is
possible to provide an oxygen-absorbing medical multilayer
molded container, such as a vial and a prefilled syringe, hav-
ing excellent oxygen-absorbing performance in a wide range
of humidity conditions from low humidity to high humidity
and satisfactory oxygen barrier property and, in a preferable
aspect, further excellent water vapor barrier property. Such an
oxygen-absorbing medical multilayer molded container can
absorb oxygen regardless of the presence or absence of the
moisture content of an article to be packaged. Since a reduc-
tion in strength of the copolymerized polyolefin compound
having a tetralin ring by oxidation is extremely low even after
absorption of oxygen, and the strength of the oxygen-absorb-
ing layer is maintained even for long-term use, itis possible to
realize an oxygen-absorbing medical multilayer molded con-
tainer and an oxygen-absorbing PTP packaging body rarely
having interlayer peeling and thus an article to be packaged
can be suitably stored. In addition, since production of low-
molecular weight organic compounds is significantly sup-
pressed after absorption of oxygen, it is possible to realize an
oxygen-absorbing medical multilayer molded container in
which contamination of the content with low-molecular
weight organic compound is extremely low. Because of this,
the oxygen-absorbing medical multilayer molded container
of the present invention is particularly useful in storing
medicinal products, biopharmaceuticals, medical supplies,
etc. requiring storage under a low oxygen concentration.

[0224] According to the present invention, since a biophar-
maceutical can be stored under low oxygen concentration,
deterioration and efficacy reduction of a biopharmaceutical
can be suppressed. According to the present invention, since
the medical multilayer container used in the present invention
suppresses generation of low-molecular weight organic com-
pounds after absorption of oxygen, it is possible to prevent
contamination of a content with impurities. According to the
present invention, in the medical multilayer container to be
used in the present invention, since degradation of a copoly-
merized polyolefin compound having a tetralin ring by oxi-
dation is extremely low even after absorption of oxygen and
the strength of the container is maintained even in long-term
use, a biopharmaceutical can be stored for a long-term.

[0225] According to the present invention, it is possible to
provide a method for storing fruit pulps, alcohol beverages,
liquid-state teas or paste-state teas, fruit juices and/or veg-
etable juices and dry products without degrading taste and
flavor of fruit pulps, alcohol beverages, liquid-state teas or
paste-state teas, fruit juices and/or vegetable juices and dry
products and generating odor while maintaining color tone of
them. Furthermore, even after long-term storage, the contain-
ers storing them maintain their strength.

DESCRIPTION OF EMBODIMENTS

[0226] Now, embodiments of the present invention will be
described below. Note that the following embodiments are
examples for explaining the present invention and the present
invention is not limited to the embodiments alone.
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First Embodiment

Oxygen-Absorbing Resin Composition

[0227] The oxygen-absorbing resin composition of the
embodiment at least contains a copolymerized polyolefin
compound (hereinafter, simply referred to as “tetralin ring-
containing copolymerized polyolefin compound”) contain-
ing a constituent unit (a), which is at least one ethylene or
substituted ethylene constituent unit selected from the group
consisting of the constituent units represented by the above
general formula (1) and a constituent unit (b), which is at least
one substituted ethylene constituent unit having a tetralin ring
selected from the group consisting of the constituent units
represented by the above general formula (2) or (3); and a
transition metal catalyst.

[0228] <Tetralin Ring-Containing Copolymerized Poly-
olefin Compound>

[0229] The tetralin ring-containing copolymerized poly-
olefin compound of the embodiment contains a constituent
unit (a), which is at least one ethylene or substituted ethylene
constituent unit selected from the group consisting of the
constituent units represented by the above general formula (1)
and a constituent unit (b), which is at least one substituted
ethylene constituent unit having a tetralin ring selected from
the group consisting of the constituent units represented by
the above general formulas (2) and (3).

[0230] The constituent unit (a) represented by the above
general formula (1) is preferably atleast one selected from the
group consisting of the constituent units represented by the
above formulas (4) and (5), and the constituent unit (b) rep-
resented by the above general formula (2) is preferably at
least one selected from the group consisting of the constituent
units represented by the above formulas (6) and (7). The
phrase “containing a constituent unit” herein means that one
or more constituent units are contained in a compound. Such
a constituent unit is preferably contained as a repeat unit in a
tetralin ring-containing copolymerized polyolefin com-
pound. The tetralin ring-containing copolymerized polyole-
fin compound may be either a random copolymer of the
constituent unit (a) and the constituent unit (b) or a block
copolymer of the constituent unit (a) and constituent unit (b).
Alternatively, the type of copolymerization of the constituent
units may be, for example, either one of alternative copoly-
merization and graft copolymerization.

[0231] The tetralin ring-containing copolymerized poly-
olefin compound may contain constituent unit(s) other than
the constituent unit (a) and the constituent unit (b) and may be
either one of a random copolymer of the constituent unit (a),
the constituent unit (b) and other constituent unit(s) and a
block copolymer of the above constituent unit (a), the con-
stituent unit (b) and other constituent unit(s). Alternatively,
the type of copolymerization of these constituent units may
be, for example, either one of alternative copolymerization
and graft copolymerization.

[0232] In the constituent units represented by the above
general formulas (1) to (3), examples of the monovalent sub-
stituent (first monovalent substituent, second monovalent
substituent, and third monovalent substituent) represented by
R,, R, R5, Ry, R, R, R, Rg, Ry, Ry and R (hereinafter
referredtoas “R; to R, ”) include, but not particularly limited
to, a halogen atom (for example, a chlorine atom, a bromine
atom, an iodine atom), an alkyl group (a linear, branched or
cyclic alkyl group having preferably 1to 15 carbon atoms and
more preferably 1 to 6 carbon atoms, such as a methyl group,
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an ethyl group, a n-propyl group, an isopropyl group, at-butyl
group, a n-octyl group, a 2-ethylhexyl group, a cyclopropyl
group, and a cyclopentyl group), an alkenyl group (a linear,
branched or cyclic alkenyl group having preferably 2 to 10
carbon atoms and more preferably 2 to 6 carbon atoms, such
as a vinyl group and an allyl group), an alkynyl group (an
alkynyl group having preferably 2 to 10 carbon atoms and
more preferably 2 to 6 carbon atoms, such as an ethynyl group
and a propargyl group), an aryl group (an aryl group having
preferably 6 to 16 carbon atoms and more preferably 6 to 10
carbon atoms, such as a phenyl group and a naphthyl group),
a heterocyclic group (a monovalent group obtained by remov-
ing a single hydrogen atom from a 5-member or 6-member
aromatic or non-aromatic heterocyclic compound having
preferably 1 to 12 carbon atoms and more preferable 2 to 6
carbon atoms, such as a 1-pyrazolyl group, a 1-imidazolyl
group and a 2-furyl group), a cyano group, a hydroxy group,
a carboxyl group, an ester group, an amido group, a nitro
group, an alkoxy group (linear, branched or cyclic alkoxy
group having preferably 1 to 10 carbon atoms and more
preferably 1 to 6 carbon atoms, such as a methoxy group and
an ethoxy group), an aryloxy group (an aryloxy group having
preferably 6 to 12 carbon atoms and more preferably 6 to 8
carbon atoms, such as a phenoxy group), an acyl group (in-
cluding a formyl group. An alkyl carbonyl group having
preferably 2 to 10 carbon atoms and more preferably 2 to 6
carbon atoms, and an arylcarbonyl group having preferably 7
to 12 carbon atoms and more preferably 7 to 9 carbon atoms,
such as an acetyl group, a pivaloyl group and a benzoyl
group), an amino group (an alkylamino group having prefer-
ably 1 to 10 carbon atoms and more preferably 1 to 6 carbon
atoms, an anilino group having preferably 6 to 12 carbon
atoms and more preferably 6 to 8 carbon atoms, a heterocyclic
amino group having preferably 1 to 12 carbon atoms and
more preferably 2 to 6 carbon atoms, such as an amino group,
a methylamino group and an anilino group), a mercapto
group, an alkylthio group (an alkylthio group having prefer-
ably 1 to 10 carbon atoms and more preferably 1 to 6 carbon
atoms, such as a methylthio group and an ethylthio group), an
arylthio group (an arylthio group having preferably 6 to 12
carbon atoms and more preferably 6 to 8 carbon atoms, such
as a phenylthio group), a heterocyclic thio group (a heterocy-
clic thio group having preferably 2 to 10 carbon atoms and
more preferably 1 to 6 carbon atoms, such as a 2-benzothia-
zolylthio group), an imido group (an imido group having
preferably 2 to 10 carbon atoms and more preferably 4 to 8
carbon atoms, such as a N-succinimido group and a N-ph-
thalimido group).

[0233] Note that when the above monovalent substituents
R, to R, have a hydrogen atom, the hydrogen atom may be
further substituted with a substituent T (herein, substituent T
is the same as defined in the above monovalent substituents
R, toR,,). Specific examples thereof include, but not particu-
larly limited to, an alkyl group substituted with a hydroxy
group (for example, a hydroxyethyl group), an alkyl group
substituted with an alkoxy group (for example, a methoxy-
ethyl group), an alkyl group substituted with an aryl group
(forexample, a benzyl group), an alkyl group substituted with
aprimary or secondary amino group (for example, an amino-
ethyl group), an aryl group substituted with an alkyl group
(for example, a p-tolyl group) and an aryloxy group substi-
tuted with an alkyl group (for example, a 2-methylphenoxy
group). Note that when the monovalent substituents R, toR |,
have a monovalent substituent T, the number of carbon atoms
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of the substituent T is not included in the number of carbon
atoms mentioned above. For example, a benzyl group is
regarded as an alkyl group having a single carbon atom sub-
stituted with a phenyl group and not regarded as an alkyl
group having 7 carbon atoms substituted with a phenyl group.
Furthermore, when the above monovalent substituents R, to
R,, have a substituent T, the substituent T may be plural.

[0234] Inthe constituent unit represented by the above gen-
eral formula (2) or (3), X represents a bivalent group selected
from the group consisting of —(C—0)0—, —(C=0)
NH—, —O(C—=0)—, —NH(C—0)— and —(CHR)s-
where s represents an integer of 0 to 12; Y represents
—(CHR)t- where t represents an integer of 0 to 12; and R
represents a monovalent chemical species selected from the
group consisting of a hydrogen atom (—H), a methyl group
(—CH,) and an ethyl group (—C,Hs).

[0235] The tetralin ring-containing copolymerized poly-
olefin compound of the embodiment can be obtained by copo-
lymerizing a vinyl compound (I) having a tetralin ring and
another type of vinyl compound (II).

[0236] Examples of the vinyl compound (I) having a tetra-
lin ring and to be used in the embodiment include a vinyl
compound selected from the group consisting of the com-
pounds represented by the following general formulas (8) and
(9). The vinyl compounds (I) having a tetralin ring can be
used alone or in combination with two or more.

[Formula 5]
R ®
6
X
RZ NNy
|/
R, [ |
X
Re)w  Roln
R ©®
6
X
RS NNy
& S
NN
Rio)y  Riny

where, R5 to R, each independently represent a hydrogen
atom or a second monovalent substituent; Rg to R,; each
independently represent a third monovalent substituent; the
second monovalent substituent and the third monovalent sub-
stituent each independently represent at least one selected
from the group consisting of a halogen atom, an alkyl group,
an alkenyl group, an alkynyl group, an aryl group, a hetero-
cyclic group, a cyano group, a hydroxy group, a carboxyl
group, an ester group, an amide group, a nitro group, an
alkoxy group, an aryloxy group, an acyl group, an amino
group, a mercapto group, an alkylthio group, an arylthio
group, a heterocyclic thio group and an imido group, which
may further have a substituent; if a plurality of elements are
present as Rg, Ry, R, or R, the plural elements of each of
R, Rg, R and R, may mutually the same or different; m
represents an integer of 0 to 3; n represents an integer of 0 to
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7, p represents an integer of 0 to 6, and q represents an integer
of 0 to 4; at least one hydrogen atom is bound to a benzyl
position of the tetralin ring; X represents a bivalent group
selected from the group consisting of —(C—0)0—,
—(C—=0)NH—, —O(C=0)—, —NH(C=0)— and
—(CHR)s- where s represents an integer of 0 to 12;Y repre-
sents —(CHR)t- where t represents an integer of 0 to 12; and
R represents amonovalent chemical species selected from the
group consisting of —H, —CH, and —C,H..

[0237] Examples of the vinyl compound (II) to be used in
the embodiment include a vinyl compound selected from the
group consisting of the compounds represented by the fol-
lowing general formula (10). The vinyl compounds (II) can be
used alone or in combination with two or more.

[Formula 6]

(10)
Ry R;

)y~

Ry Ry

where R to R, each independently represent a hydrogen atom
or a first monovalent substituent, which is at least one selected
from the group consisting of a halogen atom, an alkyl group,
an alkenyl group, an alkynyl group, an aryl group, a hetero-
cyclic group, a cyano group, a hydroxy group, a carboxyl
group, an ester group, an amide group, a nitro group, an
alkoxy group, an aryloxy group, an acyl group, an amino
group, a mercapto group, an alkylthio group, an arylthio
group, a heterocyclic thio group and an imido group which
may further have a substituent.

[0238] Examples of the vinyl compound represented by the
above general formula (10) include ethylenes or c-olefins
having 2 to 20 carbon atoms such as ethylene, propylene,
1-butene, 1-pentene, 1-hexene, 3-methyl-1-butene, 3-me-
thyl-1-pentene, 3-ethyl-1-pentene, 4-methyl-1-pentene,
4-methyl-1-hexene, 4,4-dimethyl-1-hexene, 4,4-dimethyl-1-
pentene, 4-ethyl-1-hexene, 3-ethyl-1-hexene, 1-octene,
1-decene, 1-dodecene, 1-tetradecene, 1-hexadecene, 1-octa-
decene and 1-eicosene; cycloolefins such as cyclobutene,
cyclopentene, cyclohexene, 3.4-dimethylcyclopentene,
3-methylcyclohexene, 2-(2-methylbutyl)-1-cyclohexene and
cyclooctene; non-conjugated dienes such as 1,4-hexadiene,
4-methyl-1,4-hexadiene, 5-methyl-1,4-hexadiene and 1,7-
octadiene; conjugated dienes such as butadiene, isoprene,
2,3-dimethylbutadiene, pentadiene and hexadiene; styrenes
such as styrene, a.-methylstyrene, 2-methylstyrene, 4-meth-
ylstyrene, 4-propylstyrene, 4-tert-butylstyrene, 4-cyclohexy-
Istyrene, 4-dodecylstyrene, 2-ethyl-4-benzylstyrene and 2.4,
6-trimethylstyrene;

methyl (meth)acrylate, ethyl (meth)acrylate, n-propyl (meth)
acrylate, i-propyl (meth)acrylate, n-butyl (meth)acrylate,
i-butyl (meth)acrylate, sec-butyl (meth)acrylate, t-butyl
(meth)acrylate, n-amyl (meth)acrylate, i-amyl (meth)acry-
late, (meth)acryl acid, crotonic acid, cinnamic acid, maleic
acid, fumaric acid, itaconic acid, monomethyl maleate,
monoethyl maleate, hydroxymethyl (meth)acrylate, 2-hy-
droxyethyl (meth)acrylate, 2-hydroxypropyl (meth)acrylate,
3-hydroxypropyl (meth)acrylate, 2-dimethylaminoethyl
(meth)acrylate, 2-diethylaminoethyl (meth)acrylate, 2-dim-
ethylaminopropyl  (meth)acrylate,  (meth)acrylonitrile,
a-chloroacrylonitrile, ethacrylonitrile, 2-cyanoethyl (meth)
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acrylate, 2-cyanopropyl (meth)acrylate, (meth)acrylamide,
a-chloro(meth)acrylamide, ethacrylamide, N-methyl (meth)
acrylamide, N-vinyl-e-caprolactum, N-vinylpyrrolidone,
2-nitroethyl (meth)acrylate and 3-nitropropyl (meth)acrylate.
These can be used alone or in combination with two or more.
Note that the (meth)acrylate refers to an acrylate and the
methacrylate corresponding to the acrylate, and (meth)
acrylic acid refers to acrylic acid and methacrylic acid corre-
sponding to the acrylic acid.

[0239] The tetralin ring-containing copolymerized poly-
olefin compound of the embodiment can be obtained by react-
ing a copolymerized polyolefin compound, which contains
the above constituent unit (a) and a substituted ethylene con-
stituent unit (c) containing a substituent having at least one
naphthalene ring selected from the group consisting of the
constituent units represented by the following general for-
mula (11), and hydrogen.

[Formula 7]

(1n
Rs

Ry

Reln Roy

where, R5 to R, each independently represent a hydrogen
atom or a second monovalent substituent; Ry and R, each
independently represent a third monovalent substituent; the
second monovalent substituent and the third monovalent sub-
stituent each independently represent at least one selected
from the group consisting of a halogen atom, an alkyl group,
an alkenyl group, an alkynyl group, an aryl group, a hetero-
cyclic group, a cyano group, a hydroxy group, a carboxyl
group, an ester group, an amide group, a nitro group, an
alkoxy group, an aryloxy group, an acyl group, an amino
group, a mercapto group, an alkylthio group, an arylthio
group, a heterocyclic thio group and an imido group, which
may further have a substituent; if a plurality of elements are
present as R, or Ry, the plural elements of each of R and R,
may mutually the same or different; m represents an integer of
0 to 3; n 0 to 4, respectively; X represents a bivalent group
selected from the group consisting of —(C—0)0—,
—(C—=0)NH—, —O(C=0)—, —NH(C=0)— and
—(CHR)s- where s represents an integer of 0 to 12; Y repre-
sents —(CHR)t- where t represents an integer of 0 to 12; and
R represents amonovalent chemical species selected from the
group consisting of —H, —CH; and —C,Hs.

[0240] Examples of a further different method for manu-
facturing a tetralin ring-containing copolymerized polyolefin
compound of the embodiment include a method of reacting a
polyolefin (I11) having a reactive functional group at the side
chain and a compound (IV) having a tetralin ring.

[0241] Examples of the polyolefin (III) having a reactive
functional group at the side chain include unsaturated car-
boxylic acid polymers such as poly(meth)acrylic acid; unsat-
urated carboxylic acid ester polymers such as poly(methyl
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(meth)acrylate); poly(vinyl acetate) derivatives such as poly-
vinyl alcohol and poly(vinyl acetate); ethylene-unsaturated
carboxylic acid copolymers; ethylene-unsaturated carboxylic
acid ester copolymers; ethylene-vinyl alcohol copolymers;
and maleic anhydride modified polyolefins such as maleic
anhydride modified polyethylene and maleic anhydride
modified polypropylene. These can be used alone or in com-
bination with two or more.

[0242] As the above compound (IV) having a tetralin ring,
a compound having a functional group, which easily binds to
the polyolefin (IIT) having a reactive functional group at the
side chain, is preferable. Examples thereof include alcohol
compounds, amine compounds, carboxylic acid compounds,
acid anhydride compounds and epoxide compounds having a
tetralin ring. These can be used alone or in combination with
two or more.

[0243] Particularly, the method for manufacturing the tetra-
lin ring-containing copolymerized polyolefin compound
preferably includes adding an alcohol compound having a
tetralin ring serving as a compound (IV) having a tetralin ring
as mentioned above and a transesterification catalyst to a
solution obtained by dissolving a polyolefin having an ester
group at the side chain serving as the polyolefin (III) having a
reactive functional group at the side chain in an organic sol-
vent to perform a transesterification reaction.

[0244] The transesterification reaction can be carried out in
accordance with a method known in the art. The reaction
temperature and reaction time are not particularly limited as
long as they fall within the range where a transesterification
reaction can be carried out. The reaction temperature is pref-
erably 50 to 300° C. and the reaction time is preferably 10
minutes to 24 hours. The organic solvent to be used in the
transesterification reaction is not particularly limited as long
as it is an organic solvent that can dissolve a polymer.
Examples of such an organic solvent include benzene, tolu-
ene, xylene and decalin.

[0245] As another method for the transesterification reac-
tion, for example, a method of melt-kneading a polyolefin
having an ester group at the side chain serving as the poly-
olefin (IlI) having a reactive functional group at the side chain,
an alcohol compound having a tetralin ring serving as the
compound (IV) having a tetralin ring and a transesterification
catalyst by e.g., a single screw extruder, a double screw
extruder or a kneader.

[0246] As the transesterification catalyst to be used in the
transesterification reaction, a substance known in the art can
be used. Examples thereof include sodium-tert-butoxide,
sodium propoxide, sodium ethoxide, sodium hydroxide, tet-
raisopropyl titanate, tetrabutyl titanate, titanium oxide, tita-
nium chloride, zirconium chloride, hafnium chloride, tin
chloride, and metallocene complex catalysts such as titanium,
zirconium and tin. These can be used alone or in combination
of two types.

[0247] The molar ratio ((a)/(b)) of a ratio of the content of
the constituent unit (a) to the content of the constituent unit
(b) contained in the tetralin ring-containing copolymerized
polyolefin compound of the embodiment is preferably 1/99 to
99/1, more preferably 1/19 to 19/1, and particularly prefer-
ably 1/9 to 9/1.

[0248] The melt mass flow rate (hereinafter, described as
“MFR?”) of the tetralin ring-containing copolymerized poly-
olefin compound of the embodiment is not particularly lim-
ited, preferably 0.1 to 500 g/10 minutes at 190° C., and more
preferably 0.2 to 100 g/10 minutes, in view of moldability.

Dec. 25,2014

Note that, in the specification, unless otherwise specified,
MER refers to a value measured by an apparatus according to
JIS K7210, at a predetermined temperature under application
ofaload 0of2160 g and represented by a unit of “g/10 minutes”
together with the measurement temperature.

[0249] Preferable examples of the constituent unit (a)
include, but not limited to, the constituent units represented
by the above formula (4) or (5).

[0250] Preferable examples of the constituent unit (b)
include, but not limited to, the constituent units represented
by the above formula (6) or (7) and the constituent units
represented by the following formula (12) or (13).

[Formula 8]

12)

CH;
13)

CH;

CH;

CH;

[0251] The molecular weight of the above tetralin ring-

containing copolymerized polyolefin compounds, which can
be appropriately specified in consideration of desired perfor-
mance, handling property, etc., is not particularly limited.
Generally, the weight average molecular weight (Mw) is pref-
erably 1.0x10° to 8.0x10° and more preferably 5.0x10° to
5.0x10°. Similarly, the number average molecular weight
(Mn) thereof is preferably 1.0x10° to 1.0x10° and more pref-
erably 5.0x10° to 1.0x10°. Note that the molecular weights
used herein each refer to a polystyrene equivalent value. Note
that the above tetralin ring-containing copolymerized poly-
olefin compounds can be used alone or in combination with
two or more.

[0252] The above tetralin ring-containing copolymerized
polyolefin compounds all have hydrogen at the benzyl posi-
tion of the tetralin ring. Since the hydrogen at the benzyl
position is removed by using a tetralin ring-containing poly-
ester compound in combination with a transition metal cata-
lyst as described in detail below, more excellent oxygen
absorptivity is exhibited.

[0253] The oxygen-absorbing resin composition of the
embodiment is significantly suppressed in odor generation
after absorption of oxygen. The reason is not elucidated;
however, for example, the following oxidation reaction
mechanism is presumable. In the tetralin ring-containing
copolymerized polyolefin compound as mentioned above,
first hydrogen at the benzyl position of the tetralin ring is
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removed to produce a radical. The radical then reacts with
oxygen to oxidize carbon at the benzyl position. In this man-
ner, a hydroxy group or a ketone group is considered to be
produced. Because of this, it is presumed that, in the oxygen-
absorbing resin composition of the embodiment, a molecular
chain of a main oxygen-absorbing component is not cut by an
oxidation reaction as is in the prior art and the structure of a
tetralin ring-containing copolymerized polyolefin compound
is maintained, with the result that a low molecular weight
organic compound serving as a cause of odor is rarely pro-
duced after absorption of oxygen.

[0254] <Transition Metal Catalyst>

[0255] As the transition metal catalyst to be used in the
oxygen-absorbing resin composition of the embodiment, any
catalyst known in the art can be appropriately selected and
used as long as it can serve as a catalyst for the oxidation
reaction of a tetralin ring-containing copolymerized polyole-
fin compound as mentioned above. The transition metal cata-
lyst is not particularly limited.

[0256] Specific examples of such a transition metal catalyst
include organic acid salts, halides, phosphates, phosphites,
hypophosphites, nitrates, sulfates, oxides and hydroxides of
transition metals. Examples of the transition metal to be con-
tained in the transition metal catalyst include, but not limited
to, titanium, vanadium, chromium, manganese, iron, cobalt,
nickel, copper, zinc, ruthenium and rhodium. Of them, man-
ganese, iron, cobalt, nickel and copper are preferable.
Examples of the organic acids include, but not limited to,
acetic acid, propionic acid, octanoic acid, lauric acid, stearic
acid, acetylacetone, dimethyldithiocarbamic acid, palmitic
acid, 2-ethylhexanoic acid, neodecanoic acid, linoleic acid,
tall acid, oleic acid, capric acid and naphthenic acid. As the
transition metal catalyst, a combination of a transition metal
as mentioned above and an organic acid is preferable. The
transition metal is more preferably manganese, iron, cobalt,
nickel or copper, and further preferably, manganese, iron or
cobalt. The organic acid is more preferably acetic acid, stearic
acid, 2-ethylhexanoic acid, oleic acid or naphthenic acid, and
further preferably, acetic acid and stearic acid. A combination
of any one of these transition metals and any one of these
organic acids is particularly preferable. Note that transition
metal catalysts can be used alone or in combination with two
or more.

[0257] In the oxygen-absorbing resin composition of the
embodiment, the content rate of a tetralin ring-containing
copolymerized polyolefin compound and a transition metal
catalyst, which can be appropriately specified depending
upon the types of tetralin ring-containing copolymerized
polyolefin compound and transition metal catalyst to be used
and the desired performances thereof, is not particularly lim-
ited.

[0258] In view of amount of oxygen absorbed by the oxy-
gen-absorbing resin composition, the content of the transition
metal catalyst based on the tetralin ring-containing copoly-
merized polyolefin compound (100 parts by mass) in terms of
transition metal is preferably 0.001 to 10 parts by mass, more
preferably 0.002 to 2 parts by mass, further preferably 0.005
to 1 parts by mass, still further preferably 0.008 to 0.5 parts by
mass, and particularly preferably 0.01 to 0.2 parts by mass.
[0259] A tetralin ring-containing copolymerized polyolefin
compound and a transition metal catalyst can be mixed in
accordance with a method known in the art. If these are
kneaded by use of an extruder, an oxygen-absorbing resin
composition having higher dispersibility can be obtained.
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<Additives>

[0260] The oxygen-absorbing resin composition of the
embodiment herein may contain additives known in the art
other than the aforementioned components, as long as the
effect of the embodiment is not excessively damaged.
Examples of such optional additives include, but not particu-
larly limited to, additives such as a drying agent, a pigment
such as titanium oxide, a dye, an antioxidant, a slipping agent,
an antistatic agent and a stabilizer; fillers such as calcium
carbonate, clay, mica and silica; and a deodorant.

[0261] The oxygen-absorbing resin composition of the
embodiment may further contain a radical generator and a
photo initiator, if necessary, in order to facilitate an oxygen
absorption reaction. Specific examples of the radical genera-
tor include various types of N-hydroxy imide compounds.
Specific examples thereof include, but not particularly lim-
ited to, N-hydroxysuccinimide, N-hydroxymaleimide, N,N'-
dihydroxycyclohexanetetracarboxydiimide, N-hydroxyph-
thalimide, N-hydroxytetrachlorophthalimide,
N-hydroxytetrabromophthalimide, N-hydroxyhexahydro-
phthalimide, 3-sulfonyl-N-hydroxyphthalimide, 3-methoxy-
carbonyl-N-hydroxyphthalimide, 3-methyl-N-hydroxyph-
thalimide, 3-hydroxy-N-hydroxyphthalimide, 4-nitro-N-
hydroxyphthalimide, 4-chloro-N-hydroxyphthalimide,
4-methoxy-N-hydroxyphthalimide, 4-dimethylamino-N-hy-
droxyphthalimide, 4-carboxy-N-hydroxyhexahydrophthal-
imide, 4-methyl-N-hydroxyhexahydrophthalimide, N-hy-
droxyhetimide, N-hydroxyhimimide,
N-hydroxytrimellitimide and N,N-dihydroxypyromellitdi-
imide. Specific examples of the photo initiator include, but
not particularly limited to, benzophenone and a derivative
thereof, a thiazine dye, a metal porphyrin derivative and an
anthraquinone derivative. Note that these radical generators
and photo initiators can be used alone or in combination with
two or more.

[0262] The oxygen-absorbing resin composition of the
embodiment, as necessary, may further contain a thermoplas-
tic resin other than the above tetralin ring-containing copoly-
merized polyolefin compound as long as the object of the
embodiment is not inhibited. Moldability and handling prop-
erty can be improved by use of the other thermoplastic resin
in combination.

[0263] As the other thermoplastic resin, a thermoplastic
resin known in the art can be appropriately used. Examples
thereof include, but not limited to, polyethylenes such as a
low-density polyethylene, a medium-density polyethylene, a
high-density polyethylene, a linear and low-density polyeth-
ylene, a linear and extremely low-density polyethylene and a
polyethylene obtained in the presence of a metallocene cata-
lyst; polypropylenes such as a propylene homopolymer, a
propylene-ethylene block copolymer and a propylene-ethyl-
ene random copolymer; polyolefins such as poly-1-butene,
poly-4-methyl-1-pentene, or random or block copolymers of
a-olefins such as ethylene, propylene, 1-butene and 4-me-
thyl-1-pentene; acid modified polyolefins such as maleic
anhydride grafted polyethylene and maleic anhydride grafted
polypropylene; ethylene-vinyl compound copolymers such
as an ethylene-vinyl acetate copolymer, an ethylene-vinyl
chloride copolymer, an ethylene-(meth)acrylic acid copoly-
mer and ion crosslinked compounds thereof (ionomers) and
ethylene-methyl methacrylate copolymer; styrene resins
such as a polystyrene, an acrylonitrile-styrene copolymer and
an o-methylstyrene-styrene copolymer; polyvinyl com-
pounds such as methyl polyacrylate and methyl poly-
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methacrylate; polyamides such as nylon 6, nylon 66, nylon
610, nylon 12 and polymetaxylylene adipamide (MXD®6);
polyesters such as poly(ethylene terephthalate) (PET), poly
(butylene terephthalate) (PBT), poly(trimethylene terephtha-
late) (PTT), poly(ethylene naphthalate) (PEN), glycol-modi-
fied poly(ethylene terephthalate) (PETG), poly(ethylene
succinate) (PES), poly(butylene succinate) (PBS), poly(lactic
acid), poly(glycol acid), polycaprolactone and poly(hydroxy
alkanoate); polycarbonate; polyethers such as polyethylene
oxide; cyclic polyolefin such as a cycloolefin polymer and a
cycloolefin copolymer using a cyclic olefin and mixtures of
these. These thermoplastic resins can be used alone or in
combination with two or more.

[0264] The tetralin ring-containing copolymerized poly-
olefin compounds and transition metal catalysts, various
types of additives and thermoplastic resins to be contained, as
necessary, may be added by a method known in the art.
Furthermore, an oxygen-absorbing resin composition having
further higher dispersibility can be obtained by kneading
these by an extruder.

<Usage>

[0265] To the oxygen-absorbing resin composition of the
embodiment, a known granulation method or a known mold-
ing method such as an extrusion molding can be applied. The
composition is molded into, for example, powdery, granular,
pellet, film or sheet-forms or other small-piece forms. The
oxygen-absorbing resin molded article thus obtained can be
used directly as an oxygen absorbent. Alternatively, if the
obtained oxygen-absorbing resin molded article is packed in
an air-permeable packaging material, the molded article can
also be used as an oxygen absorbent packaging body. Fur-
thermore, if the oxygen-absorbing resin composition of the
embodiment is molded into film-form or sheet-form, the
molded article can also be used in the form of a label, a card,
a packing, etc. Note that a molded article having a thickness
of 0.1 to 500 um is specified as a film, whereas a molded
article having a thickness exceeding 500 pm is specified as a
sheet.

[0266] It is preferable that a pellet-form oxygen-absorbing
resin molded article herein is further ground into powdery
grains when used in order to increase the contact area with
oxygen to thereby effectively deliver oxygen-absorbing per-
formance.

[0267] Note that as the air-permeable packaging material,
which is not particularly limited, a known packaging material
having air permeability can be applied. In view of sufficiently
exerting the oxygen absorption effect, an air-permeable pack-
aging material having high air permeability is preferred. Spe-
cific examples of the air-permeable packaging material
include, but not particularly limited to, highly air-permeable
packaging materials used in various usages, including paper
sheets such as Japanese paper, machine-made paper and
rayon paper; non-woven clothes using various types of fibers
obtained from pulp, cellulose and a synthetic resin; a plastic
film or a porous plastic film; or a microporous film obtained
by adding calcium carbonate etc., followed by drawing it; and
a laminate obtained by stacking two types or more selected
from these. As the plastic film, laminate films, each formed by
laminating and attaching a film of e.g., a polyethylene tereph-
thalate, a polyamide, a polypropylene or a polycarbonate film
and a film serving as a sealing film and formed of a polyeth-
ylene, an ionomer, a polybutadiene, an ethylene acrylate
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copolymer, an ethylene methacrylate copolymer or an ethyl-
ene vinyl acetate copolymer, can be used.

[0268] The oxygen-absorbing resin composition of the
embodiment molded can be not only used as a packaging
material or a packaging container in the form of a single-layer
form but also used in combination with another substrate in
the form of a laminate. Typical example of such a laminate is
a laminate obtained by stacking at least one layer formed of
the oxygen-absorbing resin composition of the embodiment
and at least one layer selected from other resin layers, paper
substrate layers or metal foil layers. This laminate can be used
as an oxygen-absorbing multi-layer packaging material or an
oxygen-absorbing multi-layer packaging container. Note that
generally, the oxygen-absorbing resin composition (layer) of
the embodiment molded into a film form or a sheet form is
preferably provided to an interior side rather than the outer
surface of a container etc. so as not to be exposed at the outer
surface of the container etc. In view of avoiding direct contact
with the content of a container, the oxygen-absorbing resin
composition (layer) of the embodiment molded into a film
form or a sheet form is preferably provided outer than the
inner surface of the container etc. Likewise, in using the
oxygen-absorbing resin composition (layer) of the embodi-
ment in a multilayer body, it is preferable that the composition
is molded into a film form or a sheet form and arranged as at
least one intermediate layer.

[0269] Examples of one preferable aspect of the laminate
mentioned above include an oxygen-absorbing multilayer
body including at least three layers, i.e., a sealant layer con-
taining a thermoplastic resin, an oxygen-absorbing layer con-
taining the oxygen-absorbing resin composition of the
embodiment and a gas barrier layer containing a gas barrier
substance, in this order. The phrase “including at least three
layers . . . in this order” means that the sealant layer, oxygen-
absorbing layer and gas barrier layer are arranged in this
order; and is a concept including not only an aspect where a
sealant layer, an oxygen-absorbing layer and a gas barrier
layer are directly stacked (hereinafter, referred to as a “sealant
layer/oxygen-absorbing layer/gas barrier layer”) but also an
aspect where one or more other layers such as a resin layer, a
metal foil layer or an adhesive layer are interposed between a
sealant layer and an oxygen-absorbing layer or between an
oxygen-absorbing layer and a gas barrier layer (hereinafter,
referred to as an “intermediate layer”) (for example, “sealant
layer/resin layer/oxygen-absorbing layer/adhesion layer/gas
barrier layer”, and “sealant layer/resin layer/adhesion layer/
oxygen-absorbing layer/adhesion layer/resin layer/adhesion
layer/gas barrier layer/adhesion layer/support™) (the same
applied hereinafter without an exception).

[0270] Examples of another preferable aspect of the lami-
nate mentioned above include an oxygen-absorbing multi-
layer body including at least three layers, i.e., a sealant layer
having a polyolefin resin, an oxygen-absorbing layer contain-
ing the oxygen-absorbing resin composition of the embodi-
ment and a gas barrier layer containing a gas barrier substance
in this order.

[0271] As the thermoplastic resin and polyolefin resin used
in the sealant layer, thermoplastic resins and polyolefin resins
similar to the other thermoplastic resins and polyolefin resins
described in the oxygen-absorbing resin composition of the
embodiment can be used. It is preferable that the thermoplas-
tic resin and polyolefin resin to be used in the sealant layer are
appropriately selected in consideration of compatibility with
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other layers (oxygen-absorbing layer, gas barrier layer, resin
layer, adhesive layer, support, etc.) in adjacent to the sealant
layer.

[0272] As the gas barrier substance to be used as a gas
barrier layer, a gas barrier thermoplastic resin, a gas barrier
thermosetting resin, silica, alumina, aluminum, etc., (as vapor
deposition films) and a metal (as aluminum in the form offoil)
can be used. Examples of the gas barrier thermoplastic resin
include an ethylene-vinyl alcohol copolymer, MXD6 and
poly(vinylidene chloride). As the gas barrier thermosetting
resin, a gas barrier epoxy resin, for example, “MAXIVE”
manufactured by Mitsubishi Gas Chemical Company, Inc.,
can be mentioned.

[0273] As a method for manufacturing an oxygen-absorb-
ing multilayer body as mentioned above, which is not par-
ticularly limited, known methods such as a coextrusion
method, a laminating method and a coating method can be
applied depending upon e.g., the properties of the material,
purpose of processing and processing step. For example, a
film or a sheet can be formed by a manufacturing method of
extruding a molten resin composition from an extruder pro-
vided with e.g., a T die and a circular die or by a method of
applying an adhesive to an oxygen-absorbing film or a sheet
and adhering it to another film or sheet. Also, if molten resins
are simultaneously injected or sequentially injected through
multi-layered multiple dies into an injection mold by use of an
injector, a multilayer container or a preform for manufactur-
ing a container having a predetermined shape can be formed.
[0274] The preform is heated to a drawing temperature and
stretched in the axial direction and simultaneously stretched
in the circumferential direction in accordance with stretch
blow-molding by hydrostatic pressure to obtain a bottle.
[0275] For example, a film-form oxygen-absorbing multi-
layer body can be further processed into a bag-form ora cover
material. For example, a sheet-form oxygen-absorbing mul-
tilayer body is thermoformed into an oxygen-absorbing mul-
tilayer container of a predetermined shape such as a tray, a
cup, a bottle and a tube by a molding method such as vacuum
molding, air-pressure forming and plug assist molding. The
bag-form container, if it is filled with stuff such as food and an
open hole is provided, can be preferably used as a pouch for
microwave cooking provided with a hole for easily releasing
water vapor during microwave cooking.

[0276] Inusing the oxygen-absorbing resin composition of
the embodiment and various types of moldings such as lami-
nates using the composition, initiation of an oxygen absorp-
tion reaction can be facilitated and an oxygen-absorbing rate
can be increased by irradiation of an energy beam. Examples
of'the usable energy beam include visible ray, UV ray, X-ray,
electron ray and vy ray. The amount of irradiation energy can
be appropriately selected depending upon the type of energy
line to be used.

[0277] The oxygen-absorbing resin composition of the
embodiment and various types of moldings such as laminates
(e.g., containers) using the composition do not require a mois-
ture content for absorbing oxygen. In other words, oxygen
can be absorbed regardless of the presence or absence of the
moisture content of an article to be packaged. Thus, the com-
position and moldings can be used in a wide variety of uses no
matter which type of article to be packaged is contained. In
particular, no odor is produced after absorption of oxygen, the
composition and moldings can be particularly preferably
used in e.g., foods, cooking foods, beverages, health foods
and medicinal products. More specifically, since the oxygen-
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absorbing resin composition of the embodiment and various
types of moldings such as laminates using the composition
are excellent in oxygen-absorbing performance in a wide
range of humidity conditions from low humidity to high
humidity (relative humidity 0% to 100%) and excellent in
taste and flavor retention property of a content, they are suit-
able for packaging various articles. In addition, unlike a con-
ventional oxygen-absorbing resin composition using iron
powder, the oxygen-absorbing resin composition of the
embodiment can be suitably used for storing an article to be
packaged (for example, alcohol beverages and carbonate bev-
erages) which cannot be stored because of the presence of
iron.

[0278] Specific examples of the article to be packaged
include, but not particularly limited to, beverages such as cow
milk, juice, coffee, tea and alcohol beverage; liquid season-
ings such as source, soy sauce, noodle broth and dressing;
cooking foods such as soup, stew and curry; paste foods such
as jam and mayonnaise; seafood products such as tuna and
fish and shellfish; processed milk products or processed egg
products such as cheese, butter and egg; processed livestock
products such as meat, salami sausage, sausage and ham;
vegetables such as carrot, potato, asparagus and shiitake
mushroom; fruits; egg; noodles; rices such as rice and pol-
ished rice; cereals such as beans; processed rice foods or
processed cereal foods such as steamed rice, festive red rice,
rice cake and rice gruel; confectionaries such as adzuki-bean
jelly, pudding, cake and steamed bean-jam buns; dry foods
(food having a low water activity) such as powdered season-
ing, powdered coffee, coffee bean, tea, powdered milk for
infants, cooking food for infants, powdered dietary food,
nursing care cooking food, dry vegetable, Japanese cracker
and rice cracker; chemical products such as an adhesive, a
gluing agent, an agrichemical and a pesticide; medicinal
products; health foods such as a vitamin supplement; pet
foods; sundry articles such as a cosmetic, a shampoo, a con-
ditioner and a detergent; and other various articles. Particu-
larly, the oxygen-absorbing resin composition of the embodi-
ment is suitable for packaging materials for an article to be
packaged easily degrading in the presence of oxygen.
Examples of such an article to be packaged include beverages
such as beer, wine, Japanese sake, shochu, fruit juice bever-
age, fruit juice, vegetable juice, carbonate soft drink and tea;
foods such as fruit, nut, vegetable, meat products, infant food,
coffee, jam, mayonnaise, ketchup, edible oil, dressing,
source, food boiled in soy sauce and milk products; and others
such as medicinal products and cosmetics. Note that the term
“water activity” refers to a scale showing the content of free
water in an article and represented by a numeral from O to 1.
The article containing no water is represented by 0 and pure
water is represented by 1. More specifically, the water activity
Aw of an article is defined as follows:

Aw=P/P,=RH/100

where P represents a water vapor pressure of a space where an
article is sealed and the state of the space reaches equivalent,
P, represents the water vapor pressure of pure water and RH
(%) represents the relative humidity of the space.

[0279] Note that before and after filling (packaging) of an
article to be packaged, the container and the article to be
packaged can be sterilized by a method suitable for the article
to be packaged. Examples of the sterilization method include
heat treatments such as a hot water treatment at 100° C. or
less, a hot water treatment under pressure at 100° C. or more
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and a heat treatment performed at an ultrahigh temperature of
130° C. or more; sterilization treatments with an electromag-
netic wave such as UV rays, microwave and gamma ray; gas
treatments with ethylene oxide etc.; and sterilization treat-
ments with a chemical agent such as hydrogen peroxide and
hypochlorite.

[0280] More specific embodiment using the oxygen-ab-
sorbing resin composition of the first embodiment will be
described in detail below.

Second Embodiment

[0281] Now, the second embodiment of the present inven-
tion will be described below. Note that repetition of explana-
tion with respect to the same content as in the first embodi-
ment is avoided herein.

[Oxygen-Absorbing Multilayer Body]

[0282] The oxygen-absorbing multilayer body of the
embodiment includes at least three layers, i.e., a sealant layer
(layer C) containing a thermoplastic resin, an oxygen-absorb-
ing layer (layer A) formed of an oxygen-absorbing resin
composition of the first embodiment, and a gas barrier layer
(layer D) containing a gas barrier substance, these of which
are laminated in this order. The oxygen-absorbing multilayer
body of the embodiment may have a layer other than these
three layers in any position, if necessary.

[0283] By using the oxygen-absorbing multilayer body of
the embodiment in part or in whole of a packaging container
for sealing such that layer C faces inside, oxygen within the
container can be absorbed (even if the amount of oxygen
transmitting or coming into the container from the outside
through the wall of the container is small, transmitting or
incoming oxygen is also absorbed) to prevent deterioration
etc. of the content (article to be packaged) stored therein by
oxygen.

[Sealant Layer (Layer C)]

[0284] The sealant layer (layer C) of the oxygen-absorbing
multilayer body of the embodiment contains a thermoplastic
resin. Layer C has, in addition to a role as a sealant, a role in
transmitting oxygen in the container up to an oxygen-absorb-
ing layer; at the same time, isolating the content (article to be
packaged) from the oxygen-absorbing layer (layer A) (inhib-
iting physical contact between layer A and the article to be
packaged). The oxygen transmission rate of layer C measured
in the case of a film having a thickness of 20 um at 23° C.
under the conditions of a relative humidity of 60% is prefer-
ably 300 mL/(m>-day-atm) or more, more preferably 400
mL/(m?-day-atm) or more and further preferably 500 mL/
(m?-day-atm) or more. If the oxygen transmission rate satis-
fies the aforementioned preferable values or more, the oxy-
gen-absorbing rate of layer A can be more enhanced,
compared to the case where the oxygen transmission rate
does not satisfy the above values.

[0285] Examples of the thermoplastic resin to be used in
layer C of the oxygen-absorbing multilayer body of the
embodiment include polyethylenes such as a high-density
polyethylene, a medium-density polyethylene, a low-density
polyethylene, linear and low-density polyethylene, a linear
and extremely low-density polyethylene and a polyethylene
obtained in the presence of a metallocene catalyst; polysty-
renes; polymethylpentenes; polypropylenes such as a propy-
lene homo polymer, a propylene-ethylene block copolymer
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and a propylene-ethylene random copolymer; polyesters hav-
ing a heat sealing property such as PET, A-PET, PETG and
PBT; and amorphous nylon. These can be used alone or in a
combination. To these thermoplastic resins, if necessary, an
ethylene-vinyl acetate copolymer, an ethylene-methyl acry-
late copolymer, an ethylene-ethyl acrylate copolymer, an eth-
ylene-acrylate copolymer, an ethylene-methacrylate copoly-
mer, an ethylene-methyl methacrylate copolymer and a
thermoplastic elastomer may be added. The thermoplastic
resin to be preferably used in layer C of the oxygen-absorbing
multilayer body of the embodiment has an MFR at 200° C. of
1 to 35 g/10 minutes or an MFR at 240° C. of 2 to 45 g/10
minutes, in consideration of moldability and processability of
a multilayer body.

[0286] Furthermore, layer C of the oxygen-absorbing mul-
tilayer body of the embodiment may contain additives known
in the art other than a thermoplastic resin as mentioned above.
Examples of such optional components include, but not par-
ticularly limited to, additives such as a drying agent, a pig-
ment such as titanium oxide, a dye, an antioxidant, a slipping
agent, an antistatic agent, a plasticizer, a stabilizer and a
lubricant; fillers such as calcium carbonate, clay, mica and
silica; and a deodorant. Particularly, in view of recycling and
reprocessing offcuts generated during manufacturing, it is
preferable to add an antioxidant to layer C.

[0287] The content rate of the thermoplastic resin in layer
C, which can be appropriately specified, is not particularly
limited; however the content rate is preferably 70 to 100 mass
% based on the total amount of layer C, more preferably 80 to
100 mass % and further preferably 90 to 100 mass %. The
thermoplastic resin to be used in layer C of the embodiment
preferably contains a thermoplastic resin other than a tetralin
ring-containing copolymerized polyolefin compound, in an
amount of 50 to 100 mass % based on the total amount of
thermoplastic resins contained in the layer C, more preferably
70 to 100 mass % and further preferably 90 to 100 mass %.
[Oxygen-Absorbing Layer (Layer a)]

[0288] The oxygen-absorbing layer (layer A) of the oxy-
gen-absorbing multilayer body of the embodiment comprises
an oxygen-absorbing resin composition containing a copoly-
merized polyolefin compound containing a constituent unit
(a), which is at least one ethylene or substituted ethylene
constituent unit selected from the group consisting of the
constituent units represented by the above general formula (1)
and a constituent unit (b), which is at least one substituted
ethylene constituent unit having a tetralin ring selected from
the group consisting of the constituent units represented by
the above general formula (2) or (3), and a transition metal
catalyst. The oxygen-absorbing resin composition used
herein is the same as described in the first embodiment.
[0289] The content rate of the tetralin ring-containing
copolymerized polyolefin compound in layer A, which is not
particularly limited, is preferably 50 mass % or more based on
the total amount of layer A, more preferably 70 mass % or
more and further preferably 90 mass % or more. If the content
rate of a tetralin ring-containing copolymerized polyolefin
compound is the preferable value or more, the oxygen-ab-
sorbing performance can be more enhanced, compared to the
case where the content rate does not satisfy the above value.
[0290] In the oxygen-absorbing multilayer body of the
embodiment, the thickness of the oxygen-absorbing layer
(layer A), which can be appropriately specified depending
upon use and desired performance, is not particularly limited.
The thickness is preferably 5 to 200 pm and more preferably
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10to 100 um. If the thickness falls within the preferable range
mentioned above, the performance of layer A to absorb oxy-
gen can be more enhanced; at the same time, the processabil-
ity and economic aspect can be maintained at high levels,
compared to the case where the thickness does not fall the
above range. The thickness of the sealant layer (layer C),
which can be also appropriately specified depending upon use
and desired performance, is not particularly limited. The
thickness is preferably 5 to 200 um and more preferably 10 to
80 pm. If thickness falls within the preferable range men-
tioned above, the oxygen-absorbing rate of layer A can be
more enhanced; at the same time, the processability and eco-
nomic aspect can be maintained at high levels, compared to
the case where the thickness does not fall within the above
range. In consideration of processability of the resultant oxy-
gen-absorbing multilayer body, the thickness ratio of layer C
and layer A is preferably 1:0.5 to 1:3 and more preferably
1:1.5t0 1:2.5.

[Gas Barrier Layer (Layer D)]

[0291] The gas barrier layer (layer D) of the oxygen-ab-
sorbing multilayer body of the embodiment contains a gas
barrier substance. The oxygen transmission rate of layer D
measured in the case of a film having a thickness of 20 pm at
23° C. under the conditions of a relative humidity of 60% is
preferably 100 mL/(m*-day-atm) or less, more preferably 80
mL/(m*-day-atm) or less and further preferably 50 mL/
(m*-day-atm) or less.

[0292] As the gas barrier substance to be used in layer D of
the oxygen-absorbing multilayer body of the embodiment, a
gas barrier thermoplastic resin, a gas barrier thermosetting
resin, a silica, alumina, aluminum, etc. (used in the form of'a
vapor deposition film) and a metal such as aluminum (used in
the form of foil) can be used. Examples of the gas barrier
thermoplastic resin include an ethylene-vinyl alcohol copoly-
mer, MXD6 and a poly(vinylidene chloride). Examples of the
gas barrier thermosetting resin include gas barrier epoxy resin
such as “MAXIVE” manufactured by Mitsubishi Gas Chemi-
cal Company, Inc.

[0293] When a thermoplastic resin is used as a gas barrier
substance, the thickness of the gas barrier layer (layer D) is
preferably 5 to 200 um and more preferably 10 to 100 pm.
When a thermosetting resin such as an amine-epoxy harden-
ing agent is used as a gas barrier substance or in a gas barrier
adhesive layer, the thickness of layer D is preferably 0.1 to
100 um and more preferably 0.5 to 20 pm. If the thickness
falls within the preferable range mentioned above, the gas
barrier property tends to be more enhanced; at the same time,
the processability and economic aspect can be maintained at
high levels, compared to the case where the thickness does not
fall within the aforementioned range.

[Optional Layer]

[0294] Note that the oxygen-absorbing multilayer body of
the embodiment may have one or more other layers such as a
resin layer, a metal foil layer or an adhesive layer between
layer C and layer A, between layer A and layer D or as an outer
layer of layer C or as an outer layer of layer D. For example,
to prevent breakage of layer D and formation of a pin hole, a
protecting layer formed of a thermoplastic resin can be pro-
vided inside or outside layer D. Examples of the resin to be
used in the protecting layer include polyethylenes such as a
high-density polyethylene; polypropylenes such as a propy-
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lene homo polymer, a propylene-ethylene random copolymer
and a propylene-ethylene block copolymer; polyamides such
as nylon 6 and nylon 6,6; polyesters such as PET; and com-
binations of these.

[0295] In consideration of processability, the oxygen-ab-
sorbing multilayer body of the embodiment preferably has an
intermediate layer formed of a polyolefin resin interposed
between layer D and layer A. The thickness of the interme-
diate layer is preferably substantially the same as the thick-
ness of layer C in view of processability. Note that herein, in
consideration of variation by processing, if a thickness ratio
of the layers falls within +10%, the thicknesses of the layers
are regarded as being substantially same.

[0296] Alternatively, a paper base material is laminated as
anouter layer oflayer D and the oxygen-absorbing multilayer
body of the embodiment can be used as an oxygen-absorbing
paper base material or as an oxygen-absorbing paper con-
tainer. In view of maintaining processability in manufactur-
ing a paper container by laminating with a paper base material
at a high level, the total thickness of the layers present inside
layer D is preferably 100 um or less and more preferably 80
pum or less.

[0297] The oxygen-absorbing multilayer body of the
embodiment can be manufactured by using a known method
such as a coextrusion method, a laminating method and a
coating method, which varies depending upon e.g., the prop-
erties of the material, processing purpose and processing step.
The manufacturing method is not particularly limited. For
example, a general method for laminating packaging materi-
als such as a wet lamination process, a dry lamination process,
a dry lamination process in the absence of a solvent, an
extrusion lamination process, a T die coextrusion molding
method, a coextrusion lamination process and an inflation
process can be applied. For example, for molding a film or a
sheet, a method of extruding a molten resin composition from
an extruder provided with a T die, a circular die, etc., and a
method of applying an adhesive to an oxygen-absorbing film
or sheet separately formed and attaching it to another film or
sheet are known. If necessary, for example, a pretreatment
such as a corona treatment and an ozone treatment can be
applied to a film etc. Furthermore, a known anchor coating
agent, an adhesive, etc. can also be used. Examples of the
anchor coating agent include isocyanate (urethane), polyeth-
ylene imine, polybutadiene and organic titanium. Examples
of'the adhesive include polyurethane, polyacrylate, polyester,
epoxy, poly(vinyl acetate), cellulose and other adhesives for
lamination.

[Oxygen-Absorbing Multilayer Container]|

[0298] The oxygen-absorbing multilayer container of the
embodiment has an oxygen-absorbing multilayer body as
mentioned above in the packaging container in whole or in
part. The oxygen-absorbing multilayer container of the
embodiment can absorb oxygen within the container (even if
the amount of oxygen transmitting or coming into the con-
tainer from the outside through the wall of the container is
small, transmitting or incoming oxygen is also absorbed) to
prevent deterioration etc. of the content (article to be pack-
aged) stored therein by oxygen.

[0299] The shape of the oxygen-absorbing multilayer con-
tainer of the embodiment is not particularly limited and can be
appropriately specified depending upon the article to be con-
tained and stored. For example, a film-form or sheet-form
oxygen-absorbing multilayer body as mentioned above can
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be formed into a bag such as a three-side sealed flat bag, a
standing pouch, a gusset packaging bag, a pillow packaging
bag, a multi-chamber pouch, which contains a main chamber
and a sub chamber having an easy-to-peel wall between the
main chamber and the sub chamber, and a shrink film pack-
age; and can be also formed into a container having an arbi-
trary shape by thermoforming.

[0300] More specifically, if a film-form or sheet-form oxy-
gen-absorbing multilayer body as mentioned above is sub-
jected to a molding such as vacuum molding, air-pressure
forming and plug assist molding, oxygen-absorbing multi-
layer containers having a predetermined shape such as a tray,
acup, abottle, atube and PTP (press-through package) can be
manufactured. Also, if molten resins are simultaneously
injected or sequentially injected through multi-layered mul-
tiple dies into an injection mold by use of an injector, a
multilayer container having a predetermined shape can be
formed at a time.

[0301] Note that when a container having a flange portion is
manufactured by thermoforming, a special process for
imparting an easy-peeling function may be applied to the
flange portion. If an oxygen-absorbing multilayer body as
mentioned above is used as a material for a cover of a con-
tainer, top seal, etc., oxygen-absorbing function can be
imparted to these containers.

[0302] In using the oxygen-absorbing multilayer body of
the embodiment and the oxygen-absorbing multilayer con-
tainer containing the multilayer body, initiation of an oxygen
absorption reaction can be facilitated and an oxygen-absorb-
ing rate can be increased by irradiation of an energy ray.
Examples of the usable energy ray include visible ray, UV
ray, X-ray, electron ray and y ray. The amount of irradiation
energy can be appropriately selected depending upon the type
of energy ray to be used.

[0303] The oxygen-absorbing multilayer body of the
embodiment and the oxygen-absorbing multilayer container
containing the multilayer body do not require water in absorb-
ing oxygen. In other words, since they can absorb oxygen
regardless of the presence or absence of the moisture content
of'an article to be packaged, they can be used in a wide variety
of'uses no matter which type of article to be packaged is used.
In particular, no odor is produced after absorption of oxygen.
Thus, they can be particularly preferably used, for example,
in foods, cooking foods, beverages, health foods and medici-
nal products. In other words, since the oxygen-absorbing
multilayer body of the embodiment and the oxygen-absorb-
ing multilayer container containing the multilayer body are
excellent in oxygen-absorbing performance in a wide range
of humidity conditions from low humidity to high humidity
(relative humidity 0% to 100%) and excellent in taste and
flavor retention property of a content, they are suitable for
packaging various articles. In addition, unlike conventional
oxygen-absorbing resin compositions using an iron powder,
the oxygen-absorbing resin composition of the embodiment
can be suitably used for storing articles to be packaged (for
example, alcohol beverage and carbonate beverage) which
cannot be stored because of the presence of iron.

[0304] Specific examples of the article to be packaged are
the same as those described in the first embodiment. The
containers and articles to be packaged can be sterilized by a
method suitable for the articles before and after packing
(packaging) the articles. Any sterilization method may be
applied as long as it is the same as described in the first
embodiment.
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[Drug Solution and Container Filled with Drug Solution]
[0305] The oxygen-absorbing multilayer container of the
embodiment is preferably used also for storing a container
filled with a drug solution (hereinafter, simply referred also to
as “drug-solution containing container”). In the embodiment,
the drug solution to be contained in drug solution containing
container is not particularly limited and any conventional
drug solution known in the art may be used. Examples thereof
include protein medicinal products such as glucose, amino
acids, vitamins, dobutamine, morphine hydrochloride, insu-
lin, epinephrine and elcatonin; electrolytes such as injection
solutions of biopharmaceuticals including nucleic acid
medicinal products, and sorbitol-added lactated Ringer’s
solutions and maltose-added lactated Ringer’s solutions; and
eye drops containing various medicinal ingredients such as
vitamins, amino acids, dipotassium glycyrrhizinate, epsilon-
aminocaproic acid, naphazoline hydrochloride and tetrahy-
drozoline hydrochloride.

[0306] The drug solution containing container is not par-
ticularly limited and conventional containers known in the art
may be used. Examples thereof include, infusion bags (inner
bags), eye drop containers, prefilled syringes, ampoules and
vials. The materials for containers are not particularly limited
and conventional materials known in the art may be used.
Examples thereof include thermoplastic resins including
polyethylenes such as a high-density polyethylene, a
medium-density polyethylene, a low-density polyethylene, a
linear and low-density polyethylene, a linear extremely low-
density polyethylene and a polyethylene obtained in the pres-
ence of a metallocene catalyst; polystyrenes; polymethyl-
pentenes; polypropylenes such as a propylene homopolymer,
a propylene-ethylene block copolymer and a propylene-eth-
ylene random copolymer; polyesters having heat sealing
property such as PET, A-PET, PETG and PBT; and amor-
phous nylon. These can be used alone or in combination. To
these thermoplastic resins, as necessary, an ethylene-vinyl
acetate copolymer, an ethylene-methyl acrylate copolymer,
an ethylene-ethyl acrylate copolymer, an ethylene-acrylic
acid copolymer, an ethylene-methacrylic acid copolymer, an
ethylene-methyl methacrylate copolymer and a thermoplas-
tic elastomer may be added. Of them, in view of visibility,
moldability and heat-sterilization resistance, polypropylenes
are preferably used.

[Medicinal Ingredient and Patch]

[0307] The oxygen-absorbing multilayer container of the
embodiment can be preferably used for storing a patch con-
taining a medicinal ingredient. The medicinal ingredient con-
tained in the patch of the embodiment is not particularly
limited and those known in the art may be used. Examples
thereof include indomethacin or derivatives thereof, ketopro-
fen, methyl salicylate, glycol salicylate or derivatives thereof,
dl-camphor, I-menthol, nonanoic acid vanillylamide, a cap-
sicum extract, ascorbic acid or ascorbic acid derivatives, ret-
inoid, vitamin E, powdered phellodendron bark, bark of
Myrica rubra, peppermint oil, a nicotinic acid ester, and
resorcin.

[0308] The patch itself is primarily formed of a sheet-form
support and a medicinal composition, more specifically, a
sheet-form support at least one surface of which a medicinal
composition is applied. The sheet-form support to be used in
the patch of the embodiment is not particularly limited and
any support can beused as long as itis usually used in patches.
Examples of such a sheet-form support include non-woven
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cloth, a polyurethane film, a nylon film and a polypropylene
film. A laminate obtained by stacking some of these may be
used. A medicinal composition can be held on a support in
accordance with a method routinely performed in patches, for
example, by putting a medicinal composition on a sheet-form
support or impregnating the sheet-form support with a
medicinal composition.

[0309] Ingeneral, to a patch before use, a detachable film is
provided so as to cover the entire surface of a medicinal
composition applied on the patch. When used, the film is
removed and then the patch is applied to an affected area. Also
in the patch of the embodiment, it is desirable to provide a
detachable film for convenience sake of storage etc. As the
film covering the medicinal composition applied on the patch,
a film usually used in patches can be used. Examples of such
a film include a polyethylene film, a polypropylene film and a
polyethylene terephthalate film.

[Fruit Pulps]

[0310] The oxygen-absorbing multilayer container of the
embodiment can be also preferably used for storing fruit
pulps. The fruit pulps of the embodiment are not particularly
limited and any conventional fruit pulps known in the art can
be used. Examples thereof include cherry, mandarin orange,
grapefruit, apple, strawberry, pineapple, peach, chestnut,
grape, pear, kiwi fruit, watermelon, banana and mixtures of
these. Mixtures of fruit pulps with syrup and other food
materials may be included.

[Alcohol Beverage]

[0311] The oxygen-absorbing multilayer container of the
embodiment can be also preferably used for storing alcohol
beverages. The alcohol beverages of the embodiment are not
particularly limited as long as they contain ethyl alcohol and
the concentration of alcohol is not particularly limited. Spe-
cific examples thereof include, but not particularly limited to,
low alcohol beverages such as cocktails; distilled alcoholic
beverages (whiskey, rum, cachaca, vodka, gin, tequila,
brandy, raki, arrack, ouzo, white sake, shochu, Okinawan
millet brandy); brewages (wine, beer, fruit wine, Chinese rice
wine, Japanese sake); mixed liquors (liqueur, sweet sake),
and beverages containing these.

[Liquid-State Tea or Paste-State Tea]

[0312] The oxygen-absorbing multilayer container of the
embodiment can be also preferably used for storing liquid-
state tea or paste-state tea. The liquid-state tea of the embodi-
ment refers to a liquid-state tea beverage obtained by extract-
ing tea as it is or ground tea powder with hot water and refers
to concentrated tea liquid obtained by treating such a tea
beverage by a known method such as vacuum concentration.
The paste-state tea refers to tea obtained by blending pow-
dered tea obtained by grinding tea with a fat and oil and/or
water. Herein, examples of tea serving as a raw material
include non-fermented tea (green tea), half fermented tea and
fermented tea. Examples of the non-fermented tea include
green teas such as high-quality green tea, powdered green tea,
green tea of medium quality, green tea of ordinary quality,
sweet tea and curled leaf tea, and roasted teas obtained by
roasting green teas. Examples of the half-fermented tea
include oolong tea and Pouchong tea. Examples of the fer-
mented tea include red tea.
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[0313] The fat and oil that may be contained in paste-state
tea, which can be appropriately selected from known fats and
oils and put in use, is not particularly limited. In view of a
liquid state at normal temperature and easiness in blending
with powdered tea, for example, vegetable oils such as cotton
seed oil, sesame oil, olive oil, camellia oil, palm oil, corn oil,
bean oil, rapeseed oil, sunflower oil and coconut oil; and oil
mixtures containing two or more oils selected from these are
preferred. In view of not damaging color, taste and flavor, and
scent of tea, fat and oil having no taste, no odor and no color
is preferable. To obtain paste-state tea, an emulsifier may be
appropriately added. If an emulsifier is added, water soluble
paste-state tea can be easily obtained, which can be used, for
example, in processed foods such as a soft cream. Further-
more, depending upon the use, a seasoning such as a sweet-
ener may be appropriately added in advance. Moreover, a
nutrient such as ascorbic acid may be appropriately added.
[0314] These liquid-state tea beverage (including concen-
trated tea) and paste-state tea may be treated with heat. The
temperature and time of the heat treatment, which can be
specified in accordance with a conventional method, are not
particularly limited. For example, conditions where a
coliform group cannot survive and conditions where other
general viable bacteria cannot survive, are particularly men-
tioned.

[Fruit Juice and/or Vegetable Juice]

[0315] The oxygen-absorbing multilayer container of the
embodiment can be also preferably used for storing fruit juice
and/or vegetable juice. The fruit juice and/or vegetable juice
of the embodiment refers to a liquid obtained by grinding or
squeezing fruits and/or vegetables used as a raw material and
may contain solid substances derived from the raw materials.
The fruits and/or vegetables used as raw materials are not
particularly limited. Examples of raw-material fruit and/or
vegetables include fruit vegetables such as orange, mandarin
orange, apple, peach, pear, grape, blueberry, grapefruit, pine-
apple, Citrus depressa, guava, acerola, prune, papaya,
mango, melon, kiwi fruit, candleberry, banana, citron, citrus
lemon, tomato, eggplant, pumpkin, green pepper, bitter
gourd, sponge gourd, wax gourd, okra, green soybean, snow
peas, green bean, fava bean, red pepper, corn and cucumber;
root vegetables such as carrot, burdock, onion, bamboo shoot,
lotus root, radish, Japanese radish, potato, sweet potato, taro,
rakkyo, garlic and ginger; and leaf vegetables such as
molokheiya, asparagus, celery, kale, qing-geng-cai, spinach,
Chinese cabbage, cabbage, lettuce, napa, broccoli, cauli-
flower, honewort, parsley, leek, crown daisy and Chinese
leek. Fruit juice and/or vegetable juice obtained by applying
a heat treatment such as boiling, baking, warming and steam-
ing and a non-heat treatment such as sufficient wash with
water, immersion in water and treatment with a chemical
agent before and after squeezing can be used as a raw mate-
rial. Furthermore, fruit juice and/or vegetable juice, from
which a predetermined component(s) is removed, for
example, by passing the fruit juice and/or vegetable juice
through a predetermined resin, can be used as a raw material.
Moreover, these fruit juices and/or vegetable juices may be
used alone or a mixture of two types or more.

[0316] As the flavor components of fruit juice and/or veg-
etable juice, for example, terpenes such as d-limonene, y-ter-
pinene, myrcene, ci-pinene, [3-pinene, citronellol and linalool
and aldehydes such as n-octylaldehyde and n-decylaldehyde
are contained in citrus fruit juices; esters such as amyl
butyrate and amy] acetate and aldehydes such as hexanal and
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trans-2-hexanal are contained in apple juices; esters such as
methyl anthranilate and ethyl crotonate and terpenes such as
linalool and geraniol are contained in grape juices; and ter-
penes such as a-pinene, myrcene and d-limonene and alde-
hydes such as hexanal and heptanal are contained in vegetable
juices using tomato as a raw material. When these flavor
components are oxidatively decomposed with oxygen, taste
and flavor and color tone degrade.

[0317] The fruit juices and/or vegetable juices may contain
additives including sugars and sweeteners such as sugar, glu-
cose, fructose, fructose glucose liquid sugar syrup, glucose
fructose liquid sugar syrup, high-fructose liquid sugar syrup,
oligosaccharide, trehalose, xylitol, sucralose, stevia extract,
sorbitol, sweetroot extract and Momordica grosvenori
extract; thickening stabilizers such as pectin, gelatin, col-
lagen, agar, carrageenan, sodium alginate, soybean polysac-
charide, gum Arabic, guar gum, xanthan gum, Tamarindus
seed gum and gellan gum; acidulants such as citric acid, malic
acid, tartaric acid, lactic acid and gluconic acid; antioxidants
such as L-ascorbic acid, sodium L-ascorbate; pH moderators
such as sodium hydrogen carbonate; emulsifiers such as glyc-
erin fatty acid ester and sucrose fatty acid ester; nutritional
enhancements such as dietary fiber, calcium salt, magnesium
salt, niacin and pantothenic acid; spice such as turmeric; and
flavoring.

[Dry Product]

[0318] The oxygen-absorbing multilayer container of the
embodiment can be also preferably used for storing dry prod-
ucts. In the embodiment, the dry products to be packaged are
foods in a dry state. The dry state herein should not be under-
stood in a narrow sense. Not only general dried foods but also
semi-dried foods are directed.

Examples of the dried foods and semi-dried foods are as
follows.

[0319] (1) Sea food processed products: dried adductors,
sardine paper, dried cuttlefish, dried cuttlefish processed
products, fish Denbu and dried fish sprinkle

[0320] (2) Food delicacies: beef jerky, nut mixtures and
toasted layer
[0321] (3) Nut foods: peanuts, almonds, almond flakes,

cashew nuts and chick peas

[0322] (4) Snack foods: potato chips, shoestrings and pop-
corns

[0323] (5) Serial foods: Corn flakes and Muesli

[0324] (6) Favorite foods: powdered instant coffees, pow-

dered instant teas, coffee beans, red tea (leaves), green tea
(leaves) and Woo-long tea (leaves)

[0325] (7) Dried noodles/pastas: dried noodles, dried thin
noodles, macaroni, spaghetti, instant ramen, rice vermicelli,
bean-starch vermicelli, hardtack, powdered instant potage
soup and crouton

[0326] (8) White crops/grain flour: polished milled rice,
“glue made of glutinous rice”, “pancake pre-mix” and wheat
germ

[0327] (9) Dried vegetables: dried shiitake, dried flowering
fern, freeze-dried leek, dried cut radish, dried laver, dried
seaweed, dried brown alga and roast sesame powder

[0328] (10) Confectionaries: “baumkuchen”, “sponge
cake”, “pancake filled with bean jam”, “biscuit”, “cracker”,
“cookie”, “fried dough cake”, “millet-cake”, “Rakugan (hard
candy)”, Japanese cake called “Suama”, Japanese cake called
“Nerikiri”, “sweetened bean-jelly”, Japanese cakes called
“Monaka”, “Gokabou” and “morokosi”
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[0329] (11) Rice confectionaries: Rice crackers called
“Kaki-no-tane”, “Souka-senbei”, “Kawara-senbei”, “Okaki”
and “Abura-age-okaki”

[0330] (12) Milk products: Parmesan cheese powder, pow-
dered skim milk and modified milk powder

[0331] (13) Seasonings: powder seasoning made of e.g.,
fish clause powder and monosodium glutamate, dried fish
shavings, baked and dried fish, dried small sardines, kombu
powder, powder pepper and grain pepper.

Third Embodiment

[0332] The third embodiment of the present invention will
be described below. Note that repetition of explanation with
respect to the same contents as in the first and second embodi-
ments is avoided herein.

[Oxygen-Absorbing Multilayer Body]

[0333] The oxygen-absorbing multilayer body of the
embodiment includes at least three layers including an oxy-
gen transmission layer containing a thermoplastic resin (layer
H), an oxygen-absorbing layer (layer A) comprising the oxy-
gen-absorbing resin composition according to the first
embodiment, and a gas barrier layer containing a gas barrier
substance (layer D), these of which are laminated in this
order. The oxygen-absorbing multilayer body of the embodi-
ment may have a layer other than these three layers at any
position, as necessary.

[0334] By using the oxygen-absorbing multilayer body of
the embodiment in part or in whole of a packaging container
for hermetical closing such that layer H faces inside, oxygen
within the container can be absorbed (even if the amount of
oxygen transmitting or coming into the container from the
outside through the wall of the container is small, transmitting
or incoming oxygen is also absorbed) to prevent e.g., dete-
rioration of the content (article to be packaged) stored therein
by oxygen.

[Oxygen Transmission Layer (Layer H)]

[0335] The oxygen transmission layer (layer H) of the oxy-
gen-absorbing multilayer body of the embodiment contains a
thermoplastic resin. Layer H plays a role in transmitting
oxygen in a container up to the oxygen-absorbing layer; at the
same time, isolating the oxygen-absorbing layer (layer A) and
a content (an article to be packaged) (inhibiting physical
contact between layer A and the article to be packaged).
Furthermore, layer H can also serve as a sealant in sealing the
multilayer container when the oxygen-absorbing multilayer
container of the embodiment is heat-sealed with a top film
(cover material) having a gas barrier property. Herein, the
oxygen transmission rate of layer H measured in the case of a
film having a thickness of 20 um under the conditions of 23°
C. and a relative humidity of 60% is preferably 300 mL/
(m*-day-atm) or more, more preferably 400 mL/(m*-day-atm)
ormore and further preferably 500 mL/(m*-day-atm) or more.
If the oxygen transmission rate satisfies the aforementioned
preferable value or more, the oxygen-absorbing rate of layer
A can be more enhanced, compared to the case where the
oxygen transmission rate does not satisfy the above value.

[0336] Examples of the thermoplastic resin to be used in
layer H of the oxygen-absorbing multilayer body of the
embodiment include polyethylenes such as a high-density
polyethylene, a medium-density polyethylene, a low-density
polyethylene, a linear and low-density polyethylene, a linear
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and extremely low-density polyethylene and a polyethylene
obtained in the presence of a metallocene catalyst; polysty-
renes; polymethylpentenes; polypropylenes such as a propy-
lene homo polymer, a propylene-ethylene block copolymer
and a propylene-ethylene random copolymer; polyesters hav-
ing heat sealing property such as PET, A-PET, PETG and
PBT; and amorphous nylon. These can be used alone or in
combination. To these thermoplastic resins, as necessary, an
ethylene-vinyl acetate copolymer, an ethylene-methyl acry-
late copolymer, an ethylene-ethyl acrylate copolymer, an eth-
ylene-acrylic acid copolymer, an ethylene-methacrylic acid
copolymer, an ethylene-methyl methacrylate copolymer and
a thermoplastic elastomer may be added.

[0337] Layer H ofthe oxygen-absorbing multilayer body of
the embodiment may contain various types of additives
known in the art other than a thermoplastic resin as mentioned
above. Examples of such optional components include, but
not particularly limited to, additives such as a drying agent, a
pigment such as titanium oxide, a dye, an antioxidant, a
slipping agent, an antistatic agent, a plasticizer, a stabilizer
and a lubricant; fillers such as calcium carbonate, clay, mica
and silica; and a deodorant. Particularly, in view of recycling
and reprocessing offcuts generated during manufacturing, it
is preferable to add an antioxidant to layer H.

[0338] The content rate of the thermoplastic resin in layer
H, which can be appropriately specified, is not particularly
limited; however the content rate is preferably 70 to 100 mass
% based on the total amount of layer H, more preferably 80to
100 mass % and further preferably 90 to 100 mass %. Ther-
moplastic resin to be used in layer H of the embodiment
preferably contains a thermoplastic resin other than a tetralin
ring-containing copolymerized polyolefin compound in an
amount of 50 to 100 mass % based on the total amount of layer
H, more preferably 70 to 100 mass % and further preferably
90 to 100 mass %.

[Oxygen-Absorbing Layer (Layer A)]

[0339] The oxygen-absorbing layer (layer A) of the oxy-
gen-absorbing multilayer body of the embodiment comprises
an oxygen-absorbing resin composition containing a copoly-
merized polyolefin compound, which contains a constituent
unit (a), which is at least one ethylene or substituted ethylene
constituent unit selected from the group consisting of the
constituent units represented by the above general formula (1)
and a constituent unit (b), which is at least one substituted
ethylene constituent unit having a tetralin ring selected from
the group consisting of the constituent units represented by
the above general formula (2) or (3), and a transition metal
catalyst. The oxygen-absorbing resin composition used
herein is the same as described in the first embodiment. Fur-
thermore, the oxygen-absorbing layer (layer A) is the same as
that described in the second embodiment except the matters
specifically described below.

[0340] In the oxygen-absorbing multilayer body of the
embodiment the thickness of the oxygen-absorbing layer
(layer A), which can be appropriately specified depending
upon use and desired performance, is not particularly limited.
The thickness is preferably 5 to 800 um, more preferably 10
to 600 um and particularly preferably 20 to 500 pm. If the
thickness falls within the preferable range as mentioned
above, the performance of layer A to absorb oxygen can be
more enhanced; at the same time, the processability and eco-
nomic aspect can be maintained at high levels, compared to
the case where the thickness does not fall the preferable
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range. The thickness of the oxygen transmission layer (layer
H), which can be also appropriately specified depending upon
use and desired performance, is not particularly limited. The
thickness is preferably 1 to 1000 pm, more preferably 5 to 800
um and particularly preferably 10to 700 um. If thickness falls
within a preferable range as mentioned above, the oxygen-
absorbing rate of layer A can be more enhanced; at the same
time, the processability and economic aspect can be main-
tained at high levels, compared to the case where the thick-
ness does not fall within the preferable range.

[Gas Barrier Layer (Layer D)]

[0341] The gas barrier layer (layer D) of the oxygen-ab-
sorbing multilayer body of the embodiment contains a gas
barrier substance. The gas barrier layer (layer D) and the gas
barrier substance are the same as those described in the sec-
ond embodiment except the matters specifically described
below.

[0342] When a thermoplastic resin is used as a gas barrier
substance, the thickness of the gas barrier layer (layer D) is
preferably 5 to 500 pum and more preferably 10 to 300 pum.
Furthermore, when a thermosetting resin such as an amine-
epoxy hardening agent is used as the gas barrier substance or
a gas barrier adhesive layer, the thickness of layer D is pref-
erably 0.1 to 100 pum and more preferably 0.5 to 20 um. If the
thickness falls within a preferable range as mentioned above,
the gas barrier property tends to be more enhanced; at the
same time, the processability and economic aspect can be
maintained at high levels, compared to the case where the
thickness does not fall within the preferable range.

[Optional Layer]

[0343] Note that the oxygen-absorbing multilayer body of
the embodiment may have one or more other layers such as a
resin layer, a metal foil layer or an adhesive layer between
layer H and layer A, between layer A and layer D or as an
outer layer of layer H or as an outer layer of layer D. For
example, to prevent breakage of layer D and formation of a
pin hole, a protecting layer comprising a thermoplastic resin
can be provided inside or outside layer D. Examples of the
resin to be used in the protecting layer include polyethylenes
such as a high-density polyethylene; polypropylenes such as
a propylene homo polymer, a propylene-ethylene random
copolymer and a propylene-ethylene block copolymer;
polyamides such as nylon 6 and nylon 6,6; polyesters such as
PET; and combinations of these.

[0344] In the oxygen-absorbing multilayer body of the
embodiment, if practical interlayer adhesive strength
between adjacent two layers cannot be obtained, it is prefer-
able to provide an adhesion layer between the two layers. The
adhesion layer preferably contains a thermoplastic resin hav-
ing adhesiveness. Examples of the thermoplastic resin having
adhesiveness include acid-modified polyolefin resins
obtained by modifying a polyolefin resin such as a polyeth-
ylene or a polypropylene with an unsaturated carboxylic acid
such as acrylic acid, methacrylic acid, maleic acid, maleic
anhydride, fumaric acid and itaconic acid.

[0345] In consideration of processability, the oxygen-ab-
sorbing multilayer body of the embodiment preferably has an
intermediate layer comprising a polyolefin resin between
layer D and layer A. It is preferable that the thickness of the
intermediate layer is substantially the same as the thickness of
layer H in view of processability. Note that in consideration of
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variation by processing herein, if the difference in the thick-
ness of the layers falls within +10%, the thicknesses of the
layers are regarded as substantially the same.

[0346] The method for manufacturing the oxygen-absorb-
ing multilayer body of the embodiment is the same as that
described in the second embodiment.

[Oxygen-Absorbing Multilayer Container]|

[0347] The oxygen-absorbing multilayer container of the
embodiment contains an oxygen-absorbing multilayer body
as mentioned above in whole or in part thereof. The oxygen-
absorbing multilayer container of the embodiment can absorb
oxygen within the container (even if the amount of oxygen
transmitting or coming into the container from the outside
through the wall of the container is small, transmitting or
incoming oxygen is also absorbed) to prevent e.g., deteriora-
tion of the content (article to be packaged) stored therein by
oxygen.

[0348] The constitution of the oxygen-absorbing multi-
layer container of the embodiment, which is not particularly
limited, can be appropriately set depending upon the article to
be contained and stored. For example, the aforementioned
oxygen-absorbing multilayer body is thermoformed to obtain
a packaging container main body. This is bonded with a top
film (cover material) having a gas barrier layer containing a
gas barrier substance to prepare a sealed container. As the gas
barrier substance to be used in the gas barrier layer of the top
film (cover material), the gas barrier substances used in layer
D of the aforementioned oxygen-absorbing multilayer body
can be used. The oxygen transmission rate of the top film
(cover material) measured in the case of a film having a
thickness of 20 um under the conditions of 23° C. and a
relative humidity of 60% is preferably 100 mL/(m?>-day-atm)
or less, more preferably 80 mL/(m>-day-atm) or less and
further preferably 50 mL/(m?-day-atm) or less. Note that if the
top film (cover material) is manufactured as a multilayer body
and the thermoplastic resin to be used in layer H of the
aforementioned oxygen-absorbing multilayer body is used as
an inner layer, layer H and the top film (cover material) inner
layer can be sealed by heat-sealing.

[0349] The oxygen-absorbing multilayer body of the
embodiment can be thermoformed into a container of a pre-
determined shape by a method of softening it by heating,
followed by squeezing by use of vacuum, air-pressure or a
combination of vacuum and air-pressure. More specifically,
the aforementioned film-form or sheet-form oxygen-absorb-
ing multilayer body with the oxygen transmission layer faced
inside is subjected to molding such as vacuum molding, air-
pressure forming, press-molding or free-blow molding to
thermoform the body into an oxygen-absorbing multilayer
container having a predetermined shape such as a tray, a cup,
a bottle, a tube and PTP (press-through package).

[0350] Note that when a container having a flange portion is
manufactured by thermoforming, a special process for pro-
viding an easy-peeling function may be applied to the flange
portion. If an oxygen-absorbing multilayer body as men-
tioned above is used as a member for a main body of a
container, oxygen-absorbing function can be provided to the
container.

[0351] Inusingthe oxygen-absorbing multilayer container
of the embodiment, initiation of an oxygen absorption reac-
tion can be facilitated and an oxygen-absorbing rate can be
increased by irradiation of an energy ray. Examples of the
usable energy ray include visible ray, UV ray, X-ray, electron
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ray and y ray. The amount of irradiation energy can be appro-
priately selected depending upon the type of energy line to be
used.

[0352] The oxygen-absorbing multilayer container of the
embodiment does not require a moisture content for absorb-
ing oxygen. In other words, oxygen can be absorbed regard-
less of the presence or absence of the moisture content of an
article to be packaged. Thus, the oxygen-absorbing multi-
layer container of the embodiment can be used in a wide
variety of uses no matter which type of article to be packaged
is used. In particular, no odor is produced after absorption of
oxygen. Thus, the multilayer container can be particularly
preferably used in e.g., foods, cooking foods, beverages,
health foods and medicinal products. More specifically, since
the oxygen-absorbing multilayer container of the embodi-
ment is excellent in oxygen-absorbing performance in a wide
range of humidity conditions from low humidity to high
humidity (relative humidity 0% to 100%) and excellent in
taste and flavor retention property of a content, it is suitable
for packaging various articles. In addition, unlike conven-
tional oxygen-absorbing multilayer containers using iron
powder, the oxygen-absorbing multilayer container of the
embodiment can be suitably used for storing an article to be
packaged (for example, alcohol beverages and carbonate bev-
erages) which cannot be stored because of the presence of
iron.

[0353] Specific examples of the article to be packaged are
the same as those described in the first embodiment. The
containers and articles can be sterilized by a method suitable
for the articles before and after packing (packaging) the
articles. Any sterilization method may be applied as long as it
is the same as described in the first embodiment.

Fourth Embodiment

[0354] Now, the fourth embodiment of the present inven-
tion will be described below. Note that repetition of explana-
tion with respect to the same content as in the first to third
embodiments is avoided herein.

[0355] The oxygen-absorbing sealed container of the
embodiment has a cover material containing an oxygen-ab-
sorbing multilayer body, and a gas barrier molded container
including at least three layers including an inner layer con-
taining a thermoplastic resin, a gas barrier layer containing a
gas barrier substance and an outer layer containing a thermo-
plastic resin, laminated in this order, in which the sealant
layer (layer C) of the cover material and the inner layer of the
gas barrier molded container are bonded.

[Oxygen-Absorbing Multilayer Body]

[0356] The oxygen-absorbing multilayer body of the
embodiment includes at least three layers, i.e., a sealant layer
(layer C) containing a thermoplastic resin, an oxygen-absorb-
ing layer (layer A) formed of an oxygen-absorbing resin
composition of the first embodiment, and a gas barrier layer
(layer D) containing a gas barrier substance, these of which
are laminated in this order. The oxygen-absorbing multilayer
body of the embodiment may have a layer other than these
three layers in any position, if necessary.

[0357] By using the oxygen-absorbing multilayer body of
the embodiment for the cover material of the sealed container
such that layer C faces inside, oxygen within the sealed con-
tainer can be absorbed (even if the amount of oxygen trans-
mitting or coming into the sealed container from the outside
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through the cover material is small, transmitting or incoming
oxygen is also absorbed) to prevent deterioration etc. of the
content (article to be packaged) stored therein by oxygen.

[Sealant Layer (Layer C)]

[0358] The sealant layer (layer C) of the oxygen-absorbing
multilayer body of the embodiment contains a thermoplastic
resin. The sealant layer (layer C) of the oxygen-absorbing
multilayer body of the embodiment and the thermoplastic
resin are the same as described in the third embodiment.

[Oxygen-Absorbing Layer (Layer A)]

[0359] The oxygen-absorbing layer (A) of the oxygen-ab-
sorbing multilayer body of the embodiment comprises an
oxygen-absorbing resin composition containing the copoly-
merized polyolefin compound which contains a constituent
unit (a), which is at least one ethylene or substituted ethylene
constituent unit selected from the group consisting of the
constituent units represented by the above general formula (1)
and a constituent unit (b), which is at least one substituted
ethylene constituent unit having a tetralin ring, selected from
the group consisting of the constituent units represented by
the above general formula (2) or (3) and a transition metal
catalyst. The oxygen-absorbing resin composition used
herein is the same as that described in the first embodiment.
Furthermore, the oxygen-absorbing layer (layer A) is the
same as that described in the second embodiment.

[Gas Barrier Layer (Layer D)]

[0360] The gas barrier layer (layer D) of the oxygen-ab-
sorbing multilayer body of the embodiment contains a gas
barrier substance. The gas barrier layer (layer D) and gas
barrier substance are the same as described in the second
embodiment.

[Optional Layer]

[0361] The oxygen-absorbing multilayer body of the
embodiment may have one or more other layers such as a
resin layer, a metal foil layer or an adhesive layer between
layer C and layer A, between layer A and layer D or as an outer
layer of layer C or as an outer layer of layer D. For example,
to prevent breakage of layer D and formation of a pin hole, a
protecting layer formed of a thermoplastic resin can be pro-
vided inside or outside layer D. Examples of the resin to be
used in the protecting layer include polyethylenes such as a
high-density polyethylene; polypropylenes such as a propy-
lene homo polymer, a propylene-ethylene random copolymer
and a propylene-ethylene block copolymer; polyamides such
as nylon 6 and nylon 6,6; polyesters such as PET; and com-
binations of these. Alternatively, a paper base material is
laminated as an outer layer of layer D and the resultant lami-
nate can be used as an oxygen-absorbing paper base material.
[0362] The method for manufacturing an oxygen-absorb-
ing multilayer body of the embodiment is the same as that
described in the third embodiment.

[Gas Barrier Molded Container]

[0363] The gas barrier molded container of the embodi-
ment includes at least three layers including an inner layer
containing a thermoplastic resin, a gas barrier layer contain-
ing a gas barrier substance and an outer layer containing a
thermoplastic resin, laminated in this order, and can reduce
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the amount of oxygen transmitting or coming into the oxy-
gen-absorbing sealed container from the outside through the
wall of the gas barrier molded container. Furthermore, a gas
barrier molded article of the embodiment may have a layer
other than these three layers at any position, as necessary.
[0364] The thermoplastic resin to be used in the inner layer
or outer layer of the gas barrier molded container of the
embodiment is not particularly limited. Examples thereof
include polyethylenes such as a high-density polyethylene, a
medium-density polyethylene, a low-density polyethylene, a
linear and low-density polyethylene, a linear and extremely
low-density polyethylene and a polyethylene obtained in the
presence of a metallocene catalyst; polystyrenes; polymeth-
ylpentenes; polypropylenes such as a propylene homopoly-
mer, a propylene-ethylene block copolymer and a propylene-
ethylene random copolymer; polyesters having a heat sealing
property such as PET, A-PET, PETG and PBT; and amor-
phous nylon. These can be used alone or in combination. To
these thermoplastic resins, as necessary, e.g., an ethylene-
vinyl acetate copolymer, an ethylene-methyl acrylate copoly-
mer, an ethylene-ethyl acrylate copolymer, an ethylene-
acrylic acid copolymer, an ethylene-methacrylic acid
copolymer, an ethylene-methyl methacrylate copolymer and
a thermoplastic elastomer may be added.

[0365] The inner layer or outer layer of the gas barrier
molded container of the embodiment may contain various
types of additives known in the art other than a thermoplastic
resin as mentioned above. Examples of such optional com-
ponents include, but not particularly limited to, additives such
as a drying agent, a pigment such as titanium oxide, a dye, an
antioxidant, a slipping agent, an antistatic agent, a plasticizer,
a stabilizer and a lubricant; fillers such as calcium carbonate,
clay, mica and silica; and a deodorant. Particularly, in view of
recycling and reprocessing offcuts generated during manu-
facturing, it is preferable to add an antioxidant.

[0366] The content rate of the thermoplastic resin in the
inner layer or outer layer, which can be appropriately speci-
fied, is not particularly limited; however the content rate is
preferably 70 to 100 mass % based on the total amount of
layer C, more preferably 80 to 100 mass % and further pref-
erably 90 to 100 mass %.

[0367] Thermoplastic resin to be used in the inner layer of
the gas barrier molded container of the embodiment is pref-
erably the same type of thermoplastic resin used in layer C of
the above oxygen-absorbing multilayer body in view of
ensuring heat sealing strength of a sealed container.

[0368] The gas barrier layer of the gas barrier molded con-
tainer of the embodiment contains a gas barrier substance.
The oxygen transmission rate of the gas barrier layer mea-
sured in the case of a film having a thickness of 20 um under
the conditions of 23° C. and a relative humidity of 60% is
preferably 100 mL/(m*-day-atm) or less, more preferably 80
mL/(m*day-atm) or less and further preferably 50 mL/
(m*-day-atm) or less.

[0369] As the gas barrier substance to be used in the gas
barrier layer of the gas barrier molded container of the
embodiment, a gas barrier thermoplastic resin, a gas barrier
thermosetting resin, silica, alumina, aluminum, etc. (as vapor
deposition films) and a metal (such as aluminum, in the form
of'foil) canbe used. Examples ofthe gas barrier thermoplastic
resin include an ethylene-vinyl alcohol copolymer, MXD6
and a poly(vinylidene chloride). Of them, MXD®6 is prefer-
able when an article to be packaged in the gas barrier molded
container is sterilized by heating at a temperature 0of 80° C. or
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more. Examples of the gas barrier thermosetting resin include
gas barrier epoxy resins such as “MAXIVE”, manufactured
by Mitsubishi Gas Chemical Company, Inc.

[0370] When a thermoplastic resin is used as a gas barrier
substance, the thickness of the gas barrier layer is preferably
5 to 200 um and more preferably 10 to 100 um. When a
thermosetting resin such as an amine-epoxy hardening agent
is used as a gas barrier substance or in a gas barrier adhesive
layer, the thickness of the gas barrier layer is preferably 0.1 to
100 um and more preferably 0.5 to 20 pm. If the thickness
falls within a preferable range as mentioned above, the gas
barrier property tends to be more enhanced; at the same time,
the processability and economic aspect can be maintained at
high levels, compared to the case where the thickness does not
fall within the preferable range.

[Oxygen-Absorbing Sealed Container]|

[0371] The oxygen-absorbing sealed container of the
embodiment has a cover material containing an oxygen-ab-
sorbing multilayer body as mentioned above and a gas barrier
molded container and is formed by bonding the sealant layer
of the cover material and the inner layer of the gas barrier
molded container. The oxygen-absorbing sealed container of
the embodiment can absorb oxygen within the container
(even if the amount of oxygen coming into the container from
the outside is small, incoming oxygen is also absorbed) to
prevent e.g., deterioration of the content (article to be pack-
aged) stored therein by oxygen.

[0372] How to bond the sealant layer of the cover material
and the inner layer of the gas barrier molded container is not
particularly limited. For example, heat sealing and adhesion
by an adhesive can be mentioned. These bonding methods can
be used alone or in combination with two or more. Of these,
heat sealing is preferable. Bonding conditions may be appro-
priately determined in consideration of e.g., the qualities of
materials, shapes and dimensions of the sealant layer and the
inner layer.

[0373] In using the oxygen-absorbing sealed container of
the embodiment, initiation of an oxygen absorption reaction
can be facilitated and an oxygen-absorbing rate can be
increased by irradiation of an energy ray. Examples of the
usable energy ray include visible ray, UV ray, X-ray, electron
ray and y ray. The amount of irradiation energy can be appro-
priately selected depending upon the type of energy line to be
used.

[0374] The oxygen-absorbing sealed container of the
embodiment does not require a moisture content for absorb-
ing oxygen. In other words, oxygen can be absorbed regard-
less of the presence or absence of the moisture content of an
article to be packaged. Thus, the oxygen-absorbing sealed
container of the embodiment can be used in a wide variety of
uses no matter which type of article to be packaged is used. In
particular, no odor is produced after absorption of oxygen.
Thus, the sealed container can be particularly preferably used
in e.g., foods, cooking foods, beverages, health foods and
medicinal products. More specifically, since the oxygen-ab-
sorbing sealed container of the embodiment is excellent in
oxygen-absorbing performance in a wide range of humidity
conditions from low humidity to high humidity (relative
humidity 0% to 100%) and excellent in taste and flavor reten-
tion property of a content, it is suitable for packaging various
articles. In addition, unlike conventional oxygen-absorbing
resin composition using iron powder, the oxygen-absorbing
resin composition of the embodiment can be suitably used for
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storing an article to be packaged (for example, alcohol bev-
erages and carbonate beverages) which cannot be stored
because of the presence of iron.

[0375] Specific examples of the article to be packaged are
the same as those described in the first embodiment. The
containers and articles can be sterilized by a method suitable
for the articles before and after packing (packaging) the
articles. Any sterilization method may be applied as long as it
is the same as described in the first embodiment.

[0376] The shape and dimensions of the oxygen-absorbing
sealed container having the cover material and the of the
embodiment are not particularly limited as long as the cover
material and the gas barrier molded container have the shape
and dimensions suitable for the aforementioned uses and for
storing an article to be packaged, and may be the conventional
shape and dimensions known in the art. Furthermore, the
manufacturing method for the container is not particularly
limited. For example, a film-form or a sheet-form oxygen-
absorbing multilayer body may be used as a cover material.
On the other hand, a film-form or a sheet-form laminate,
which constituted of an inner layer containing a thermoplastic
resin, a gas barrier layer containing a gas barrier substance
and an outer layer containing a thermoplastic resin, is sub-
jected to molding such as vacuum molding, air-pressure
forming and plug assist molding, while applying heat as
necessary, to manufacture a gas barrier molded container
having a predetermined shape such as a cup, a bottle and a
tube. If thermoforming is applied, a container of any shape
can be manufactured. Alternatively, if molten resins are
simultaneously injected or sequentially injected through
multi-layered multiple dies into an injection mold by use of an
injector, a multilayer container having a predetermined shape
can be formed at a time. Subsequently, the obtained cover
material and gas barrier molded container are bonded by the
aforementioned bonding method to obtain the oxygen-ab-
sorbing sealed container of the embodiment.

Fifth Embodiment

[0377] The fifth embodiment of the present invention will
be described below. Note that repetition of explanation with
respect to the same content as in the first to fourth embodi-
ments is avoided herein.

[Oxygen-Absorbing Paper Container and
Oxygen-Absorbing Multilayer Body|
[0378] The oxygen-absorbing paper container of the

embodiment is a paper container obtained by forming an
oxygen-absorbing multilayer body into a carton. To describe
more specifically, the oxygen-absorbing multilayer body
constituting a paper container comprises at least four layers,
i.e., an isolation layer (layer F) containing a thermoplastic
resin, an oxygen-absorbing layer (layer A) formed of the
oxygen-absorbing multilayer body of the embodiment, a gas
barrier layer (layer D) containing a gas barrier substance and
apaper substrate layer (layer E), these of which are laminated
in this order. The oxygen-absorbing multilayer body of the
embodiment may have, if necessary, a layer other than these
four layers at any position.

[0379] By use of the oxygen-absorbing multilayer body in
part or in whole of an packaging container for sealing such
that layer F faces inside, the oxygen-absorbing paper con-
tainer of the embodiment can absorb oxygen within the con-
tainer (even if the amount of oxygen transmitting or coming
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into the container from the outside through the wall of the
container is small, transmitting or incoming oxygen is also
absorbed) to prevent deterioration etc. of the content (article
to be packaged) stored therein by oxygen.

[Isolation Layer Containing a Thermoplastic Resin (Layer

B)]

[0380] In the embodiment, the isolation layer (layer F) of
the oxygen-absorbing multilayer body contains a thermo-
plastic resin. Layer F has a role in transmitting oxygen in the
container up to an oxygen-absorbing layer (layer A); at the
same time, isolating the content (article to be packaged) from
the oxygen-absorbing layer (layer A) (inhibiting physical
contact between layer A and an article to be packaged). Fur-
thermore, when the container is formed by molding the oxy-
gen-absorbing multilayer body into a carton, layer F can serve
as a sealant for sealing the paper container by fusing with
another part of layer F by application of heat.

[0381] As a thermoplastic resin having the thermal adhe-
siveness which can be used in layer F, thermoplastic resins
such as polyolefin resins capable of melting by heat and
mutually adhere are exemplified. Specific examples thereof
include acid modified polyolefin resins obtained by modify-
ing a polyolefin resin such as a low-density polyethylene, a
medium-density polyethylene, a high-density polyethylene,
straight (linear) low-density polyethylene, an ethylene-a-ole-
fin copolymer obtained by polymerization in the presence of
a metallocene catalyst, polypropylene, an ethylene-vinyl
acetate copolymer, an ionomer resin, an ethylene-acrylic acid
copolymer, an ethylene-ethyl acrylate copolymer, an ethyl-
ene-methacrylate copolymer, an ethylene-propylene copoly-
mer, a methylpentene polymer, a polybutene polymer, a poly
(vinyl acetate) resin, a poly(meth)acrylate resin, a poly(vinyl
chloride) resin, a polyethylene or a polypropylene with an
unsaturated carboxylic acid such as acrylic acid, methacrylic
acid, maleic acid, maleic anhydride, fumaric acid or itaconic
acid. These can be used alone or in combination with two or
more. Of them, in view of molding processability, sanitation,
odor, etc., a low-density polyethylene, a medium-density
polyethylene, a high-density polyethylene, a straight (linear)
low-density polyethylene and an ethylene-c-olefin copoly-
mer obtained by polymerization in the presence of a metal-
locene catalyst are preferable.

[0382] Thecontentrate ofthe thermoplastic resin in layer F,
which can be appropriately specified, is not particularly lim-
ited. The content rate is preferably 70 to 100 mass % based on
the total amount of layer F, more preferably 80 to 100 mass %
and further preferably 90 to 100 mass %. The thermoplastic
resin to be used in layer F of the embodiment preferably
contains a thermoplastic resin other than a tetralin ring-con-
taining copolymerized polyolefin compound in an amount of
50 to 100 mass % based on the total amount of layer F, more
preferably 70 to 100 mass % and further preferably 90 to 100
mass %.

[0383] LayerF may containadditives known inthe art other
than the thermoplastic resins as mentioned above. Examples
of such optional components include, but not particularly
limited to, additives such as a drying agent, a pigment such as
titanium oxide, a dye, an antioxidant, a slipping agent, an
antistatic agent, plasticizer, a stabilizer and a lubricant; fillers
such as calcium carbonate, clay, mica and silica; and a
deodorant. Particularly, in view of recycling and reprocessing
offcuts generated during manufacturing, it is preferable to
add an antioxidant to layer F.
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[0384] Furthermore, in the oxygen-absorbing multilayer
body of the embodiment, the thickness of the isolation layer
(layer F), which can be appropriately specified depending
upon the use and desired performance, is not particularly
limited. The thickness is preferably 5 to 50 pm and more
preferably 10 to 40 um. If the thickness falls within the
preferable range mentioned above, the rate of absorbing oxy-
gen by the oxygen-absorbing layer can be more enhanced; at
the same time, the processability and economic aspect can be
maintained at high levels, compared to the case where the
thickness does not fall the above range.

[Oxygen-Absorbing Layer (Layer A)]

[0385] The oxygen-absorbing layer (layer A) of the oxy-
gen-absorbing multilayer body of the embodiment comprises
an oxygen-absorbing resin composition containing the tetra-
lin ring-containing copolymerized polyolefin compound
which contains a constituent unit (a), which is at least one
ethylene or substituted ethylene constituent unit selected
from the group consisting of the constituent units represented
by the above general formula (1) and a constituent unit (b),
which is at least one substituted ethylene constituent unit
having a tetralin ring, selected from the group consisting of
the constituent units represented by the above general for-
mula (2) or (3) and a transition metal catalyst. The oxygen-
absorbing resin composition used herein is the same as that
described in the first embodiment. Furthermore, the oxygen-
absorbing layer (layer A) is the same as that described in the
second embodiment except the matters specifically described
below.

[0386] In the oxygen-absorbing multilayer body of the
embodiment, the thickness of the oxygen-absorbing layer
(layer A), which can be appropriately specified depending
upon use and desired performance, is not particularly limited.
The thickness is preferably 5 to 50 um and more preferably 10
to 40 pm. If the thickness falls within the preferable range
mentioned above, the performance of the oxygen-absorbing
layer to absorb oxygen can be more enhanced; at the same
time, the processability and economic aspect can be main-
tained at high levels, compared to the case where the thick-
ness does not fall the above range.

[Gas Barrier Layer (Layer D)]

[0387] The gas barrier layer (layer D) of the oxygen-ab-
sorbing multilayer body of the embodiment contains a gas
barrier substance. The gas barrier layer (layer D) and the gas
barrier substance thereof are the same as described in the
second embodiment.

[Paper Substrate Layer (Layer E)]

[0388] Inthe embodiment, the paper substrate layer (layer
E), since it serves as a base material constituting a container,
is preferably excellent in shaping property, flex resistance,
rigidity, elasticity, strength, etc. As the paper base material
constituting layer E, various types of paper base materials
such as bleached or unbleached paper base material excellent
in sizing property, snow-white roll, craft paper, cardboard,
processed paper and others can be used. The basis weight of
layer E, which can be appropriately specified, is not particu-
larly limited. The basis weight preferably falls within the
range of about 80 to 600 g/m? and more preferably within the
range of 100 to 450 g/m>. Note that, in the embodiment, on the
paper substrate layer, for example, letters, figures, pictures,
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symbols and other desired pictures may be optionally printed
by a conventional printing system.

[Optional Layer]

[0389] Note that the oxygen-absorbing multilayer body of
the embodiment may have one or more other layers such as a
resin layer, a metal foil layer or an adhesive layer between
layer F and layer A, between layer A and layer D, between
layer D and layer E or as an outer layer of layer F or as an outer
layer of layer E. For example, to prevent breakage of layer D
and formation of a pin hole, a protecting layer formed of a
thermoplastic resin can be provided inside or outside layer D.
Examples of the resin to be used in the protecting layer
include polyethylenes such as a high-density polyethylene;
polypropylenes such as a propylene homo polymer, a propy-
lene-ethylene random copolymer and a propylene-cthylene
block copolymer; polyamides such as nylon 6 and nylon 6,6;
polyesters such as PET; and combinations of these.

[0390] As the outer layer of the paper substrate (layer E), if
necessary, an outer layer formed of a thermoplastic resin may
be provided. When such a thermoplastic resin outer layer is
provided, if the same thermoplastic resin as used in the afore-
mentioned isolation layer (layer F) is used, layer F and the
thermoplastic resin outer layer can be heat-sealed airtight.
[0391] In consideration of processability, an intermediate
layer formed of a polyolefin resin can be interposed between
layer A and layer D. It is preferable that the thickness of the
intermediate layer is substantially the same as the thickness of
layer F, in view of processability. Note that herein, in consid-
eration of variation by processing, if a thickness ratio of the
layers falls within +10%, the thicknesses of the layers are
regarded as being substantially same.

[0392] The method for manufacturing the oxygen-absorb-
ing multilayer body of the embodiment is the same as
described in the second embodiment.

[Oxygen-Absorbing Paper Container|

[0393] The oxygen-absorbing paper container of the
embodiment employs the aforementioned oxygen-absorbing
multilayer body in part or in whole of the structure. Note that
a paper container fully formed of an oxygen-absorbing mul-
tilayer body refers to a paper container formed only of the
oxygen-absorbing multilayer body. A paper container partly
formed of an oxygen-absorbing multilayer body refers to a
paper container, which has a part formed of the oxygen-
absorbing multilayer body and the other part formed of
another material. Examples of the latter container include a
paper container having a part formed of a transparent material
(for example, a material formed of the oxygen-absorbing
multilayer body layer without using a paper base material) so
as to see an article (article to be packaged) contained in the
container from the outside.

[0394] Usage of the oxygen-absorbing paper container of
the embodiment and the shape thereof are not particularly
limited and can be appropriately specified depending upon
the article to be contained and stored. Examples of the shape
of the oxygen-absorbing paper container of the embodiment
various shapes such as a gable-top type, a brick type and a flat
top.

[0395] In using the oxygen-absorbing paper container of
the embodiment initiation of an oxygen absorption reaction
can be facilitated and an oxygen-absorbing rate can be
increased by irradiation of an energy ray. Examples of the
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usable energy ray include visible ray, UV ray, X-ray, electron
ray and y ray. The amount of irradiation energy can be appro-
priately selected depending upon the type of energy line to be
used.

[0396] The oxygen-absorbing paper container of the
embodiment does not require a moisture content for absorb-
ing oxygen. In other words, oxygen can be absorbed regard-
less of the presence or absence of the moisture content of an
article to be packaged. Thus, the container can be used in a
wide variety of uses no matter which type of article to be
packaged is contained. In particular, no odor is produced after
absorption of oxygen. Thus, the container can be particularly
preferably used in e.g., foods, cooking foods, beverages,
health foods and medicinal products. More specifically, since
the oxygen-absorbing paper container of the embodiment is
excellent in oxygen-absorbing performance in a wide range
of humidity conditions from low humidity to high humidity
(relative humidity 0% to 100%) and excellent in taste and
flavor retention property of a content, the container is suitable
for packaging various articles. In addition, unlike a conven-
tional oxygen-absorbing resin composition using an iron
powder, the oxygen-absorbing resin composition of the
embodiment can be suitably used for storing an article to be
packaged (for example, alcohol beverages and carbonate bev-
erages) which cannot be stored because of the presence of
iron.

[0397] Specific examples of the article to be packaged
include, but not particularly limited to, beverages such as cow
milk, juice, coffee, tea and alcohol beverage; liquid season-
ings such as source, soy sauce, noodle broth and dressing;
chemical products such as an adhesive, a gluing agent, an
agrichemical and a pesticide; medicinal products; sundry
articles such as cosmetic, shampoo, conditioner and deter-
gent; and other various articles. Particularly, the oxygen-
absorbing paper container of the embodiment is suitable for
packaging an article to be packaged easily degrading in the
presence of oxygen. Examples of such an article to be pack-
aged include beverages such as beer, wine, Japanese sake,
shochu, fruit juice beverage, fruit juice, vegetable juice, car-
bonate soft drink, coffee, tea, mayonnaise, ketchup, edible
oil, dressing and source.

[0398] Note that, the containers and articles to be packaged
can be sterilized by a method suitable for the articles before
and after packing (packaging) the articles. Any sterilization
method may be applied as long as it is the same as described
in the first embodiment.

Sixth Embodiment

[0399] Now, the sixth embodiment of the present invention
will be described below. Note that repetition of explanation
with respect to the same content as in the first to fiftth embodi-
ments is avoided herein.

[Tubular Container]

[0400] The tubular container of the embodiment has an
oxygen-absorbing multilayer body (in the embodiment, here-
inafter, simply referred to as the “multilayer body”) including
at least three layers including an inner layer (layer G) con-
taining a thermoplastic resin, an oxygen-absorbing layer
(layer A) formed of the oxygen-absorbing resin composition
of the first embodiment and a gas barrier layer (layer D)
containing a gas barrier substance, laminated in this order.
Furthermore, the multilayer body provided in the tubular
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container of the embodiment may have a layer other than
these three layers at any position, as necessary.

[0401] The tubular container of the embodiment can absorb
oxygen within the container (even if the amount of oxygen
transmitting or coming into the tubular container from the
outside is small, transmitting or incoming oxygen is also
absorbed) to prevent e.g., deterioration of the content (article
to be packaged) stored therein by oxygen.

[Inner Layer (Layer G)]

[0402] The inner layer (layer G) of the multilayer body to
be provided in the tubular container of the embodiment con-
tains a thermoplastic resin. Layer G plays a role in transmit-
ting oxygen within the container to the oxygen-absorbing
layer; at the same time, isolating the oxygen-absorbing layer
(layer A) and a content (an article to be packaged) (inhibiting
physical contact between layer A and the article to be pack-
aged). Furthermore, layer G may have a bonding area with the
mouth part to be provided in the tubular container. Herein, the
oxygen transmission rate of layer G measured in the case of a
film having a thickness of 20 um under the conditions of 23°
C. and a relative humidity of 60% is preferably 300 mL/
(m*-day-atm) or more, more preferably 400 mL/(m*-day-atm)
or more and further preferably 500 mL/(m?-day-atm) or more.
If the oxygen transmission rate satisfies the aforementioned
preferable value or more, the oxygen-absorbing rate of layer
A can be more enhanced, compared to the case where the
oxygen transmission rate does not satisfy the above value.
[0403] Examples of the thermoplastic resin to be used in
layer G of the multilayer body to be provided in the tubular
container of the embodiment include polyethylenes such as a
high-density polyethylene, a medium-density polyethylene, a
low-density polyethylene, a linear and low-density polyeth-
ylene, a linear and extremely low-density polyethylene and a
polyethylene obtained in the presence of a metallocene cata-
lyst; polystyrenes; polymethylpentenes; polypropylenes such
as a propylene homo polymer, a propylene-ethylene block
copolymer and a propylene-ethylene random copolymer.
These can be used alone or in combination. To these thermo-
plastic resins, as necessary, an ethylene-vinyl acetate copoly-
mer, an ethylene-methyl acrylate copolymer, an ethylene-
ethyl acrylate copolymer, an ecthylene-acrylic acid
copolymer, an ethylene-methacrylic acid copolymer, an eth-
ylene-methyl methacrylate copolymer and a thermoplastic
elastomer may be added. As the thermoplastic resinto be used
in layer G of the multilayer body to be provided in the tubular
container of the embodiment, a thermo plastic resin having an
MEFR at 200° C. of 1 to 35 g/10 minutes or an MFR at 240° C.
of'2 to 45 g/10 minutes is preferably used in consideration of
moldability and processability of the tubular container.
[0404] Layer G of the multilayer body provided in the
tubular container of the embodiment may contain additives
known in the art other than a thermoplastic resin as mentioned
above. Examples of such optional components include, but
not particularly limited to, additives such as a drying agent,
pigments such as titanium oxide, a dye, an antioxidant, a
slipping agent, an antistatic agent, a plasticizer, a stabilizer
and a lubricant; fillers such as calcium carbonate, clay, mica
and silica; and a deodorant. Particularly, in view of recycling
and reprocessing offcuts generated during manufacturing, it
is preferable to add an antioxidant to layer G.

[0405] The content rate of the thermoplastic resin in layer
G, which can be appropriately specified, is not particularly
limited; however the content rate is preferably 70 to 100 mass
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% based on the total amount of layer GG, more preferably 80 to
100 mass % and further preferably 90 to 100 mass %. Ther-
moplastic resin to be used in layer G of the embodiment
preferably contains a thermoplastic resin other than a tetralin
ring-containing copolymerized polyolefin compound, in an
amount of 50 to 100 mass % based on the total amount of
thermoplastic resins, more preferably 70 to 100 mass % and
further preferably 90 to 100 mass %.

[Oxygen-Absorbing Layer (Layer A)]

[0406] The oxygen-absorbing layer (A) of the multilayer
body to be provided in the tubular container of the embodi-
ment is formed of an oxygen-absorbing resin composition
containing a copolymerized polyolefin compound containing
a constituent unit (a), which is at least one ethylene or sub-
stituted ethylene constituent unit selected from the group
consisting of the constituent units represented by the above
general formula (1) and a constituent unit (b), which is at least
one substituted ethylene constituent unit having a tetralin ring
selected from the group consisting of the constituent units
represented by the above general formula (2) or (3), and a
transition metal catalyst. The oxygen-absorbing resin com-
position to be used herein is the same as that described in the
first embodiment. Furthermore, the oxygen-absorbing layer
(layer A) is the same as that described in the second embodi-
ment except the matters specifically described below.

[0407] In the multilayer body provided in the tubular con-
tainer of the embodiment, the thickness of the oxygen-ab-
sorbing layer (layer A), which can be appropriately specified
depending upon use and desired performance, is not particu-
larly limited. The thickness is preferably 5 to 200 um and
more preferably 10 to 150 pm. If the thickness falls within a
preferable range as mentioned above, the performance of
layer A to absorb oxygen can be more enhanced; at the same
time, the processability and economic aspect can be main-
tained at high levels, compared to the case where the thick-
ness does not fall within the above preferable range. The
thickness of the inner layer (layer G), which can be also
appropriately specified depending upon use and desired per-
formance, is not particularly limited; however, the thickness
is preferably 5 to 200 um and more preferably 10 to 150 pm.
If thickness falls within a preferable range as mentioned
above, the oxygen-absorbing rate of layer A can be more
enhanced; at the same time, the processability and economic
aspect can be maintained at high levels, compared to the case
where the thickness does not fall within the preferable range.
In consideration of processability of the resultant oxygen-
absorbing multilayer body, the thickness ratio of layer G and
layer A (layer G:layer A) is preferably 1:0.5 to 1:3 and more
preferably 1:1 to 1:2.5.

[Gas Barrier Layer (Layer D)]

[0408] The gas barrier layer (layer D) of the multilayer
body to be provided in the tubular container of the embodi-
ment contains a gas barrier substance. The gas barrier layer
(layer D) and the gas barrier substance are the same as those
described in the second embodiment except the matters spe-
cifically described below.

[0409] As the gas barrier substance to be used in the layer D
of the multilayer body to be provided in the tubular container
of the embodiment, a gas barrier thermoplastic resin, a gas
barrier thermosetting resin, silica, alumina, aluminum, etc.
(as vapor deposition films) and a metal (such as aluminum, in
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the form of foil) can be used. Examples of the gas barrier
thermoplastic resin include an ethylene-vinyl alcohol copoly-
mer, MXD6 and a poly(vinylidene chloride). Examples of the
gas barrier thermosetting resin include gas barrier epoxy res-
ins such as “MAXIVE”, manufactured by Mitsubishi Gas
Chemical Company, Inc. Note that the multilayer body to be
provided in the tubular container of the embodiment can
satisfactorily prevent deterioration of a content caused by
oxygen, particularly due to the presence of the oxygen-ab-
sorbing layer (layer A), even though aluminum foil is not used
in layer D. However, use of aluminum foil serving as layer D
is not impeded.

[Optional Layer]

[0410] Note that the multilayer body to be provided in the
tubular container of the embodiment may have one or more
other layers such as a resin layer, a metal foil layer or an
adhesive layer between layer G and layer A, layer A and layer
D, or as the outer layer of layer G or as the outer layer of layer
D. For example, to prevent breakage of layer D and formation
of a pin hole, a protecting layer formed of a thermoplastic
resin can be provided inside or outside layer D. Examples of
the resin to be used in the protecting layer include polyethyl-
enes such as a high-density polyethylene; polypropylenes
such as a propylene homo polymer, a propylene-ethylene
random copolymer and a propylene-ethylene block copoly-
mer; polyamides such as nylon 6 and nylon 6,6; polyesters
such as PET; and combinations of these.

[0411] In consideration of processability, the multilayer
body to be provided in the tubular container of the embodi-
ment preferably has an intermediate layer formed of a poly-
olefin resin between layer D and layer A. It is preferable that
the thickness of the intermediate layer is substantially the
same as the thickness of layer G in view of processability.
Note that in consideration of variation by processing herein, if
a thickness ratio of the layers falls within +10%, the thick-
nesses of the layers are regarded as substantially same.
[0412] Inthe multilayer body, a paper base material is lami-
nated as an outer layer of layer D and the resultant tubular
container of the embodiment can be used as an oxygen-
absorbing paper base material or as an oxygen-absorbing
paper container. In view of maintaining processability in
manufacturing a paper container by laminating with a paper
base material at a high level, the total thickness of the layers
present inside layer D is preferably 100 um or less and more
preferably 80 pm or less.

[0413] The tubular container of the embodiment is not par-
ticularly limited as long as it has a multilayer body obtained
by forming a laminate film of the aforementioned layer G,
layer A and layer D into a tubular form, and may have the
same structure, shape and dimensions as those of a conven-
tional tubular container. For example, the tubular container of
the embodiment may further has a mouth part having an
opening for ejecting an article to be packaged (content) and
may have a cap for hermetically closing the tubular container.
Furthermore, a method for manufacturing the tubular con-
tainer of the embodiment is not particularly limited. The
tubular container of the embodiment may be manufactured by
a method known in the art, for example, the tubular container
of the embodiment may be manufactured as follows.

[0414] First, at least layer G, layer A and layer D as men-
tioned above are laminated to manufacture a laminate film
and both edge portions of the film are mutually sealed to
obtain a tubular form. Thereafter, the tubular form is cut into
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pieces having a desired size, which are molded to obtain
molded articles. A mouth part having an opening (ejection
part) is bonded to an end of each of the molded articles to
manufacture the tubular container of the embodiment. Alter-
natively, the tubular container of the embodiment can be
manufactured by bonding a mouth part having an opening
(ejection part) with a parison having a multilayered structure
molded by coextrusion, in the same manner as in the art.
[0415] The aforementioned laminate film can be manufac-
tured by using a known method such as a coextrusion method,
a lamination method and a coating method, depending upon
e.g., the properties of materials, processing purpose and pro-
cessing step. The manufacturing method is not particularly
limited. For example, a general method of laminating pack-
aging materials such as a wet lamination process, a dry lami-
nation process, a dry lamination process in the absence of a
solvent, an extrusion lamination process, a T-die coextrusion
molding method, a coextrusion lamination process and an
inflation process can be applied. For example, for molding a
film or a sheet, a method of extruding a molten resin compo-
sition from an extruder provided with a T die, a circular die,
etc., and a method of applying an adhesive to an oxygen-
absorbing film or sheet separately formed and attaching it to
another film or sheet, are known. If necessary, for example, a
pretreatment such as a corona treatment and an ozone treat-
ment can be applied to a film etc. Also, e.g., a known anchor
coating agent and an adhesive can be used. Examples of the
anchor coating agent to be used include isocyanate (ure-
thane), polyethylene imine, polybutadiene and organic tita-
nium. Examples of the adhesive include polyurethane, poly-
acrylate, polyester, epoxy, poly(vinyl acetate), cellulose and
other adhesives for lamination.

[0416] In using the tubular container of the embodiment,
initiation of an oxygen absorption reaction can be facilitated
and an oxygen-absorbing rate can be increased by irradiation
of an energy ray. Examples of the usable energy ray include
visible ray, UV ray, X-ray, electron ray and y ray. The amount
ofirradiation energy can be appropriately selected depending
upon the type of energy line to be used.

[0417] The tubular container of the embodiment does not
require a moisture content for absorbing oxygen. In other
words, oxygen can be absorbed regardless of the presence or
absence of the moisture content of an article to be packaged.
Thus, the tubular container can be used in a wide variety of
uses no matter which type of article to be packaged is con-
tained. In particular, no odor is produced after absorption of
oxygen. Thus, the tubular container can be particularly pref-
erably used in e.g., foods, cooking foods, beverages, health
foods, cosmetics and medicinal products. More specifically,
since the tubular container of the embodiment is excellent in
oxygen-absorbing performance in a wide range of humidity
conditions from low humidity to high humidity (relative
humidity 0% to 100%) and excellent in taste and flavor reten-
tion property of a content, it is suitable for packaging various
articles.

[0418] Specific examples of the article to be packaged
include, but not particularly limited to, seasonings such as
mayonnaise, miso, mustard, grated spices including wasabi,
zinger and garlic; paste foods such as jam, dairy cream, butter,
margarine and chocolate paste; cosmetics and medicated cos-
metics such as toothpastes, hair dyes, coloring agents and
soaps; medicinal products; chemicals; and other various
articles. Particularly, the tubular container is suitable as a
packaging material for an article to be packaged easily caus-



US 2014/0373485 Al

ing degradation in the presence of oxygen, such as season-
ings, medicinal products and cosmetics.

[0419] Note that the containers and articles to be packaged
can be sterilized by a method suitable for the articles before
and after packing (packaging) the articles. Any sterilization
method may be applied as long as it is the same as described
in the first embodiment.

Seventh Embodiment

[0420] Now, the seventh embodiment of the present inven-
tion will be described below. Note that repetition of explana-
tion with respect to the same content as in the first to sixth
embodiments is avoided herein.

[Oxygen-Absorbing Medical Multilayer Molded Container|

[0421] The oxygen-absorbing medical multilayer molded
container of the embodiment includes at least three layers,
i.e., afirstresin layer (layer B) at least containing polyester, an
oxygen-absorbing layer (layer A) formed of an oxygen-ab-
sorbing resin composition of the first embodiment, a second
resin layer (layer B) at least containing polyester, laminated in
this order.

[0422] The oxygen-absorbing medical multilayer molded
container of the embodiment can absorb oxygen within the
container (even if the amount of oxygen transmitting or com-
ing into the container from the outside through the wall of the
container is small, transmitting or incoming oxygen is also
absorbed) to prevent deterioration etc. of the content (article
to be packaged) stored therein by oxygen.

[0423] The layer constitution of the oxygen-absorbing
medical multilayer molded container of the embodiment is
not particularly limited. More specifically, the numbers and
types of oxygen-absorbing layers (layer A) and resin layers
(layer B) are not particularly limited as long as these layers
are arranged in the order of B/A/B. For example, a five-layer
(B1/B2/A/B2/B1) structure, which is constituted of one layer
A and two layers B1 and two layers B2, may be acceptable.
Furthermore, the oxygen-absorbing medical multilayer
molded container of the embodiment, may have an optional
layer, if necessary, such as an adhesion layer (layer AD). For
example, seven-layer (B1/B2/AD/A/AD/B2/B1) structure is
acceptable.

[Oxygen-Absorbing Layer (Layer A)]

[0424] Inthe oxygen-absorbing medical multilayer molded
container of the embodiment, the oxygen-absorbing layer (A)
comprises an oxygen-absorbing resin composition contain-
ing a copolymerized polyolefin compound which contains a
constituent unit (a), which is at least one ethylene or substi-
tuted ethylene constituent unit selected from the group con-
sisting of the constituent units represented by the above gen-
eral formula (1) and a constituent unit (b), which is at least one
substituted ethylene constituent unit having a tetralin ring,
selected from the group consisting of the constituent units
represented by the above general formula (2) or (3) and a
transition metal catalyst. The oxygen-absorbing resin com-
position used here is the same as that described in the first
embodiment. Furthermore, the oxygen-absorbing layer
(layer A) is the same as that described in the second embodi-
ment except the following matters particularly described.

[0425] Inthe oxygen-absorbing medical multilayer molded
container of the embodiment, the thickness of the oxygen-
absorbing layer (layer A), which can be appropriately speci-
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fied depending upon use and desired performance, is not
particularly limited. In view of having high oxygen-absorb-
ing performance and ensuring physical properties required
for a medical multilayer molded container, the thickness is
preferably 1 to 1000 um, more preferably 50 to 900 um and
further preferably 100 to 800 um.

[Resin Layer (Layer B) Containing Polyester|

[0426] Inthe oxygen-absorbing medical multilayer molded
container of the embodiment, the resin layer (layer B) is a
layer containing polyester. The content rate of polyester in
layer B, which can be appropriately specified, is not particu-
larly limited. The content rate is preferably 70 to 100 mass %
based on the total amount of layer B, more preferably 80 to
100 mass % and further preferably 90 to 100 mass %. Drug
solution storage stability can be improved and the low adsorp-
tivity of a drug solution can be enhanced by setting the con-
tent rate of polyester to 70 mass % or more.

[0427] The oxygen-absorbing medical multilayer molded
container of the embodiment may have a plurality of layers B
such as the layers B1 and B2. The constitution of the plural
layers B may be the same or different. The thickness of layer
B, which can be appropriately determined depending upon
the use, is not particularly limited. In view of ensuring physi-
cal properties required for a medical multilayer molded con-
tainer, the thickness is preferably 50 to 10000 um, more
preferably 100 to 7000 wm and further preferably 300 to 5000
pm.

<Polyester>

[0428] As specific examples of the polyester used inlayer B
of the embodiment, those formed of one or two or more
compounds selected from polyvalent carboxylic acids con-
taining a dicarboxylic acid and ester-forming derivatives of
these and one or two or more compounds selected from poly-
hydric alcohols including a glycol; those formed of hydroxy
carboxylic acids and ester-forming derivative of these; or
those formed of cyclic esters are mentioned.

[0429] Specific examples of the dicarboxylic acid include
saturated aliphatic dicarboxylic acids such as oxalic acid,
malonic acid, succinic acid, glutaric acid, adipic acid, pimelic
acid, suberic acid, azelaic acid, sebacic acid, decanedicar-
boxylic acid, dodecanedicarboxylic acid, tetradecanedicar-
boxylic acid, hexadecanedicarboxylic acid, 3-cyclobutanedi-
carboxylic acid, 1,3-cyclopentanedicarboxylic acid, 1,2-
cyclohexanedicarboxylic acid, 1,3-cyclohexanedicarboxylic
acid, 1,4-cyclohexanedicarboxylic acid, 2,5-norbornanedi-
carboxylic acid and dimer acid or ester-forming derivatives of
these; unsaturated aliphatic dicarboxylic acids such as
fumaric acid, maleic acid and itaconic acid or ester-forming
derivatives of these; naphthalenedicarboxylic acids such as
orthophthalic acid, isophthalic acid, terephthalic acid, 1,3-
naphthalenedicarboxylic acid, 1,4-naphthalenedicarboxylic
acid, 1,5-naphthalenedicarboxylic acid, 2,6-naphthalenedi-
carboxylic acid and 2,7-naphthalenedicarboxylic acid; aro-
matic dicarboxylic acids such as 4,4'-biphenyldicarboxylic
acid, 4,4'-biphenylsulfonedicarboxylic acid, 4,4'-biphe-
nyletherdicarboxylic acid, 1,2-bis(phenoxy)ethane-p,p'-di-
carboxylic acid and anthracenedicarboxylic acid or ester-
forming derivatives of these; and metal sulfonate group-
containing aromatic dicarboxylic acids such as 5-sodium
sulfo-isophthalic acid, 2-sodium sulfo-terephthalic acid,
5-lithium sulfo-isophthalic acid, 2-lithium sulfo-terephthalic
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acid, S-potassium sulfo-isophthalic acid and 2-potassium
sulfo-terephthalic acid or lower alkyl ester derivatives of
these.

[0430] Of the aforementioned dicarboxylic acids, particu-
larly, terephthalic acid, isophthalic acid and naphthalene
dicarboxylic acid are preferably used in view of the physical
properties etc. of the polyesters to be obtained. Note that, if
necessary, other dicarboxylic acids may be copolymerized.
[0431] Specific examples of the polyvalent carboxylic
acids other than these dicarboxylic acids include ethane tri-
carboxylic acid, propane tricarboxylic acid, butane tetracar-
boxylic acid, pyromellitic acid, trimellitic acid, trimesic acid,
3,4,3' 4'-biphenyltetracarboxylic acid and ester-forming
derivatives of these.

[0432] Specific examples of the glycol include aliphatic
glycols such as ethylene glycol, 1,2-propylene glycol, 1,3-
propylene glycol, diethylene glycol, triethylene glycol, 1,2-
butylene glycol, 1,3-butylene glycol, 2,3-butylene glycol,
1,4-butylene glycol, 1,5-pentanediol, neopentyl glycol, 1,6-
hexanediol, 1,2-cyclohexanediol, 1,3-cyclohexanediol, 1,4-
cyclohexanediol, 1,2-cyclohexane dimethanol, 1,3-cyclo-
hexane dimethanol, 1,4-cyclohexane dimethanol, 1,4-
cyclohexane diethanol, 1,10-dacamethylene glycol, 1,12-
dodecane diol, polyethylene glycol, poly(trimethylene
glycol) and poly(tetramethylene glycol); and aromatic gly-
cols such as hydroquinone, 4,4'-dihydroxy bisphenol, 1,4-bis
(p-hydroxyethoxy)benzene, 1,4-bis(-hydroxyethoxyphe-
nyl)sulfone, bis(p-hydroxyphenyl)ether, bis(p-
hydroxyphenyl)sulfone, bis(p-hydroxyphenyl)methane, 1,2-
bis(p-hydroxyphenyl)ethane, bisphenol A, bisphenol C, 2,5-
naphthalene diol and glycols formed by adding an ethylene
oxide to these glycols.

[0433] Ofthe glycols mentioned above, particularly, ethyl-
ene glycol, 1,3-propylene glycol, 1,4-butylene glycol, and
1,4-cyclohexane dimethanol are preferably used as a main
component.

[0434] Specific examples of the polyhydric alcohols other
than these glycols include trimethylol methane, trimethylol
ethane, trimethylol propane, pentaerythritol, glycerol and
hexane triol.

[0435] Specific examples of the hydroxy carboxylic acid
include, lactic acid, citric acid, malic acid, tartaric acid,
hydroxyacetic acid, 3-hydroxybutyrate, p-hydroxybenzoate,
p-(2-hydroxyethoxy)benzoate, 4-hydroxycyclohexanecar-
boxylic acid and ester-forming derivatives of these.

[0436] Specific examples of the cyclic esters include e-ca-
prolactone, p-propiolactone, [-methyl-p-propiolactone,
d-valerolactone, glycolide and lactide.

[0437] Specific examples of the ester-forming derivatives
of'a polyvalent carboxylic acid and a hydroxy carboxylic acid
include alkyl esters, acid chlorides and acid anhydrides of
these.

[0438] Of the aforementioned ones, a polyester containing
terephthalic acid or an ester-forming derivative thereof or a
naphthalene dicarboxylic acid or an ester-forming derivative
thereof as a main acid component and an alkylene glycol as a
main glycol component is preferable.

[0439] Note that the polyester containing terephthalic acid
or an ester-forming derivative thereof as a main acid compo-
nent is a polyester preferably containing the terephthalic
acids or an ester-forming derivatives thereof in total in an
amount of 70 mole % or more based on the total amount
(mole) of the acid components, more preferably in an amount
0f' 80 mole % or more and further preferably in an amount of
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90 mole % or more. Similarly, the polyester containing naph-
thalene dicarboxylic acids or ester-forming derivatives
thereof as a main acid component is a polyester preferably
containing naphthalene dicarboxylic acids or ester-forming
derivatives thereof in total in an amount of 70 mole % or
more, more preferably in an amount of' 80 mole % or more and
further preferably in an amount of 90 mole % or more.
[0440] Of the aforementioned naphthalene dicarboxylic
acids or ester-forming derivatives of these, dicarboxylic acids
exemplified above such as 1,3-naphthalene dicarboxylic acid,
1,4-naphthalene dicarboxylic acid, 1,5-naphthalene dicar-
boxylic acid, 2,6-naphthalene dicarboxylic acid and 2,7-
naphthalene dicarboxylic acid or ester-forming derivatives of
these are preferable.

[0441] Another preferable example of the polyester to be
used in layer B of the oxygen-absorbing multilayer body of
the embodiment is poly(glycolic acid), which is obtained
through polycondensation of a glycolic acid and methy] gly-
colate or ring-opening polycondensation of glycolide. Note
that the poly(glycolic acid) may be copolymerized with
another component such as lactide.

[0442] Inparticular, as the polyester to be used in layer B of
the embodiment, a polyester containing terephthalic acid or
an ester-forming derivative thereof or a naphthalene dicar-
boxylic acid or an ester-forming derivative thereof as a main
acid component and containing an alkylene glycol as a main
glycol component, is preferable. Furthermore, alkylene gly-
colis preferably contained in an amount of 70 mole % or more
and more preferably 90 mole % or more, in view of physical
properties etc. Of the aforementioned dicarboxylic acids, par-
ticularly, use of terephthalic acid, isophthalic acid, 1,3-naph-
thalene dicarboxylic acid, 1,4-naphthalene dicarboxylic acid,
1,5-naphthalene dicarboxylic acid, 2,6-naphthalene dicar-
boxylic acid or 2,7-naphthalene dicarboxylic acid is prefer-
able in view of physical properties etc. of the resultant poly-
ester. Such polyester is preferably contained in an amount of
70 mole % or more. Of these dicarboxylic acids, particularly
terephthalic acid and/or 2,6-naphthalene dicarboxylic acid
are preferable. Furthermore, terephthalic acid and/or 2,6-
naphthalene dicarboxylic acid are preferably contained in an
amount of 70 mole % or more in view of physical properties
etc., and more preferably in an amount of 90 mole % or more.
If necessary, another dicarboxylic acid may be copolymer-
ized. Furthermore, use of at least one copolymer component
selected from the group consisting of isophthalic acid, dieth-
ylene glycol, neo-pentyl glycol, 1,4-cyclohexane dimethanol,
1,2-propanediol, 1,3-propanediol and 2-methyl-1,3-pro-
panediol is preferable in view of obtaining transparency and
moldability at the same time, particularly atleast one selected
from the group consisting of isophthalic acid, diethylene gly-
col, neopentyl glycol and 1,4-cyclohexanedimethanol is
more preferable.

[0443] The oxygen-absorbing medical multilayer molded
container of the embodiment may have an optional layer,
which varies depending upon desired performance etc., other
than the aforementioned oxygen-absorbing layer (layer A)
and resin layer (layer B) containing polyester. Examples of
such an optional layer include an adhesion layer.

[0444] For example, in view of more enhancing interlayer
adhesion strength between adjacent two layers, an adhesion
layer (layer AD) is preferably provided between the two
layers. The adhesion layer preferably contains a thermoplas-
tic resin having adhesiveness. Examples of the thermoplastic
resin having adhesiveness include acid modified polyolefin
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resins obtained by modifying a polyolefin resin such as a
polyethylene or a polypropylene with an unsaturated car-
boxylic acid such as acrylic acid, methacrylic acid, maleic
acid, maleic anhydride, fumaric acid and itaconic acid; and
polyester thermoplastic elastomers containing a polyester
block copolymer as a main component. Note that the thick-
ness of the adhesion layer is not particularly limited; however,
in view of ensuring molding processability while exerting
practical adhesion strength, the thickness of the adhesion
layer is preferably 2 to 100 pm, more preferably 5 to 90 um
and further preferably 10 to 80 pm.

[0445] As a method for manufacturing the oxygen-absorb-
ing medical multilayer molded container of the embodiment,
a known method varying depending upon the properties of
materials, a desired shape, etc. can be applied, but is not
particularly limited. For example, a multilayer molded con-
tainer can be manufactured by applying various types of
injection molding methods.

[0446] The thickness of the oxygen-absorbing medical
multilayer molded container of the embodiment is not par-
ticularly limited. In view of enhancing oxygen-absorbing
performance and ensuring physical properties required for a
medical multilayer molded container, the thickness is prefer-
ably 3 to 5000 um, more preferably 5 to 4500 um and further
preferably 10 to 4000 pm.

[0447] A multilayer molded article can be obtained by a
method other than the injection molding method, for
example, a compression molding method. To the resultant
multilayer molded article, secondary processing is applied to
mold the article into a container having a desired shape. For
example, in a polyester melt, an oxygen-absorbing resin com-
position is provided and a molten lump is supplied to a posi-
tive die and simultaneously compressed by a negative die and
then compression molded product is cooled and solidified. In
this manner, a multilayer molded article can be obtained. As
the secondary processing, for example, extrusion molding,
compression molding (sheet molding, blow-molding), etc.
are applicable.

[0448] Usage of the oxygen-absorbing medical multilayer
molded container of the embodiment is not particularly lim-
ited. The container can be used for various uses and in various
forms. Examples of preferable usage thereof include, but not
particularly limited to, vials, ampules, prefilled syringes and
vacuum blood collection tubes. Now, preferable usage will be
described in detail, below.

[Vial]

[0449] The oxygen-absorbing medical multilayer molded
container of the embodiment can be used as a vial. Generally,
a vial is constituted of a bottle, a rubber tap and a cap. The
bottle is filled with a drug solution, stoppered by the rubber
tap and further capped to hermetically close the bottle. The
oxygen-absorbing medical multilayer molded container of
the embodiment can be used as the bottle portion of the vial.
[0450] As a method for molding the oxygen-absorbing
medical multilayer molded container of the embodiment into
a bottle portion of a vial, for example, injection blow-molding
and extrusion blow-molding are preferable. As a specific
example thereof, an injection blow-molding method will be
described below. For example, using a molding machine hav-
ing two or more injectors and an injection mold, a material for
constituting layer A and a material for constituting layer B are
separately injected from respective injection cylinders
through a mold hot runner into the cavity of the injection mold
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to manufacture a multilayer injection-molded article consti-
tuted of three layers (B/A/B) having a shape in accordance
with a cavity shape of the injection mold. Furthermore, first,
a material for constituting layer B is injected from the injec-
tion cylinder, and then, a material for constituting layer A is
injected from another injection cylinder simultaneously with
a resin for constituting layer B, subsequently, the resin for
constituting layer B is injected in a necessary amount to fill
the cavity to manufacture a multilayer injection-molded
article constituted of three layers (B/A/B). Furthermore, first,
a material for constituting layer B is injected, then a material
for constituting layer A is solely injected, and finally the
material for constituting layer B is injected in a necessary
amount to fill the mold cavity to manufacture a multilayer
injection-molded article constituted of five layers (B/A/B/A/
B). Moreover, first, a material for constituting layer Bl is
injected from an injection cylinder and then a material for
constituting layer B2 is injected from another injection cyl-
inder simultaneously with a resin for constituting layer B1,
subsequently a resin for constituting layer A is injected simul-
taneously with resins for constituting layer B1 and layer B2
and thereafter the resin for constituting layer B1 is injected in
a necessary amount to fill the cavity to manufacture a multi-
layer injection-molded article constituted of five layers (B1/
B2/A/B2/B1). In the injection blow-molding, the multilayer
injection-molded article obtained by the above method is
heated to some extent. While keeping this state, the article is
fit in a final-shape mold (blow mold) and air is fed to swollen
the article, with the result that the article comes into contact
with the mold. Then, the article was cooled and solidified to
mold a bottle.

[Ampule]

[0451] The oxygen-absorbing medical multilayer molded
container of the embodiment can be used as an ampule. Gen-
erally, an ampule is constituted of a small container having a
narrow neck. The container is filled with a drug solution and
the tip of the neck portion is welded to hermetically close the
container. The oxygen-absorbing medical multilayer molded
container of the embodiment can be used as the ampule (small
container). As a method for molding the oxygen-absorbing
medical multilayer molded container of the embodiment into
an ampule, for example, injection blow-molding and extru-
sion blow-molding are preferred.

[Prefilled Syringe]

[0452] The oxygen-absorbing medical multilayer molded
container of the embodiment can be used as a prefilled
syringe. Generally, a prefilled syringe is at least constituted of
a barrel to be filled with drug solution, a joint portion for
joining an injection needle at an end of the barrel and a
plunger for pushing the drug solution at the time of use. This
is a syringe constituted in such a manner that a drug solution
is stored in advance in a sealed condition in the barrel and the
tip portion of the barrel is opened and an injection needle is fit
to the barrel at the time of use. Owing to its convenience,
prefilled syringe is widely used. The oxygen-absorbing medi-
cal multilayer molded container of the embodiment can be
used as the barrel.

[0453] As a method for molding the oxygen-absorbing
medical multilayer molded container of the embodiment into
a barrel of the prefilled syringe, for example, an injection
molding method is preferred. To describe more specifically,
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first, a resin for constituting layer B is injected into the cavity
of an injection mold in a predetermined amount. Then, a resin
for constituting layer A is injected in a predetermined amount
and the resin for constituting layer B is again injected in a
predetermined amount to manufacture a multilayer injection-
molded article serving as a barrel. The oxygen-absorbing
layer (layer A) is preferably formed up to the vicinity of a
nozzle tip surface.

[0454] The barrier property of the barrel is further ensured
by the formation of the oxygen-absorbing layer (layer A) up
to the vicinity of the nozzle tip surface. Furthermore, the
oxygen-absorbing layer (layer A) is preferably formed up to
the position at which a gasket to be inserted into the barrel.
The barrier property of a barrel is further ensured by the
formation of the oxygen-absorbing layer (layer A) up to the
position at which a gasket to be inserted in the barrel. Note
that the barrel and the joint portion can be integrally molded
orthey are separately molded and then joined. After the barrel
is filled with a drug solution, the tip portion of the joint portion
must be sealed. As the sealing method, which is not particu-
larly limited, a known method can be employed. For example,
the resin of the joint tip portion is heated, melted and clipped
by a pincher etc. to fuse.

[0455] The thickness of the barrel container of the prefilled
syringe, which can be appropriately specified depending
upon the purpose of use and size, is not particularly limited.
Generally, in view of long-term storage stability of a drug
solution, moldability and operability of the syringe, the thick-
ness is preferably about 0.5 to 20 mm and more preferably
about 0.5 to 5 mm. The thickness may be uniform or nonuni-
form. As the shape of the barrel, a cylindrical shape having a
male luer-taper nozzle, to which a syringe can connect liquid-
tight, at the top, and having a shoulder portion from a nozzle
base to the cylinder wall; and having a flange for finger at the
open end, is preferably employed. For the purpose of long-
term storage stability, another gas barrier film and light block-
ing film may be further formed on the barrel surface. These
optional films and a method for forming them are described,
for example, in Japanese Patent Application Laid-Open No.
2004-323058.

[Vacuum Blood Collection Tube]

[0456] The oxygen-absorbing medical multilayer molded
container of the embodiment can be used as a vacuum blood
collection tube. Generally, a vacuum blood collection tube is
constituted of a tubular body and a tap. The oxygen-absorbing
medical multilayer molded container of the embodiment can
be used as the tubular body.

[0457] As a method for molding the oxygen-absorbing
medical multilayer molded container of the embodiment into
a tubular body of a vacuum blood collection tube, for
example, an injection molding method is preferred. To
describe more specifically, first, a resin for constituting layer
B is injected into the cavity of an injection mold in a prede-
termined amount and then a resin for constituting layer A is
injected in a predetermined amount, and then, the resin for
constituting layer B is injected again in a predetermined
amount to manufacture a multilayer injection-molded article
serving as the tubular body.

[Article to be Packaged]

[0458] Examples of the article to be packaged (content) that
is to be packed in the oxygen-absorbing medical multilayer
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molded container of the embodiment include, but not particu-
larly limited to, arbitrary natural substances and compounds
including vitamins such as vitamin A, vitamin B2, vitamin
B12, vitamin C, vitamin D, vitamin E and vitamin K; alka-
loids such as atropine; hormones such as adrenaline and insu-
lin; sugars such as glucose and maltose; antibiotics such as
ceftriaxone, cephalosporin and cyclosporine; and benzodiaz-
epine medicinal agents such as oxazolam, flunitrazepam, clo-
tiazepam and clobazam. When these natural substances and
compounds each are packed in the oxygen-absorbing medical
multilayer molded container of the embodiment, the amount
of natural substances and compounds adsorbed is small and
deterioration of these by oxidation can be suppressed. In
addition, evaporation of a solvent (for example moisture con-
tent) can be suppressed.

[Biopharmaceutical]

[0459] The oxygen-absorbing medical multilayer molded
container of the embodiment can be preferably used as a
storage container for biopharmaceutical. In view of the effect
of the embodiment, as a biopharmaceutical that can be pref-
erably used include protein preparations and nucleic acid
pharmaceutical preparations. Specific examples thereof
include, but not particularly limited to, monoclonal antibod-
ies, vaccines, interferon, insulin, growth hormone, erythro-
poietin, colony stimulating factor, TPA, interleukin, blood
coagulation factor VIII, blood coagulation factor IX, sodium
diuresis hormone, somatomedin, glucagon, serum albumin,
calcitonin, growth hormone-releasing factor, digestive
enzymes, anti-inflammatory enzymes, antibiotics, antisense
nucleic acids, antigene nucleic acids, decoy nucleic acids,
aptamers, siRNA and microRNA. When these biopharma-
ceuticals each are packed in a medical multilayer container,
the amount of these biopharmaceuticals adsorbed is small and
deterioration of these medicines by oxidation and reduction
of'drug efficacy can be suppressed. In addition, evaporation of
a solvent (for example moisture content) can be suppressed.
[0460] Note that, before and after packing of these articles
to be packaged, sterilization treatment can be applied to medi-
cal multilayer containers and the articles by a method suitable
for the articles. Examples of a sterilization method include a
hot water treatment performed at 100° C. or less, a hot water
treatment under application of pressure performed at 100° C.
or more, thermal sterilization performed at a temperature as
high as 121° C. or more, sterilization by electromagnetic
wave such as UV ray, microwave and gamma ray, a treatment
with a gas such as ethylene oxide and sterilization with a
chemical agent such as hydrogen peroxide and hypochlorite.

Eighth Embodiment

[0461] Now, the eighth embodiment of the present inven-
tion will be described below. Note that repetition of explana-
tion with respect to the same content as in the first to seventh
embodiments is avoided herein.

[0462] The oxygen-absorbing PTP packaging body of the
embodiment has an oxygen-absorbing bottom material
formed of an oxygen-absorbing multilayer body, a gas barrier
cover material including at least two layers including an inner
layer containing a thermoplastic resin and a gas barrier layer
containing a bas barrier substance, laminated in this order, in
which the sealant layer (layer C) of the oxygen-absorbing
bottom material and the inner layer of the gas barrier cover
material are bonded



US 2014/0373485 Al

[Oxygen-Absorbing Multilayer Body]

[0463] The oxygen-absorbing multilayer body of the
embodiment includes at least three layers including a sealant
layer (layer C) containing a thermoplastic resin, an oxygen-
absorbing layer (layer A) formed of the oxygen-absorbing
resin composition according to the first embodiment and a gas
barrier layer (layer D) containing a gas barrier substance,
these of which are laminated in this order. Furthermore, the
oxygen-absorbing multilayer body of the embodiment may
have a layer other than these three layers at any position, as
necessary.

[0464] By using the oxygen-absorbing multilayer body of
the embodiment in an oxygen-absorbing PTP packaging
body such that layer C faces inside, oxygen within the con-
tainer can be absorbed (even if the amount of oxygen trans-
mitting or coming into the container from the outside through
the wall of the container is small, transmitting or incoming
oxygen is also absorbed) to prevent e.g., deterioration of the
content (article to be packaged) stored therein by oxygen.

[Sealant Layer (Layer C)]

[0465] The sealant layer (layer C) of the oxygen-absorbing
multilayer body of the embodiment contains a thermoplastic
resin. The sealant layer (layer C) of the oxygen-absorbing
multilayer body of the embodiment and a thermoplastic resin
thereof are the same as those described in the second embodi-
ment.

[Oxygen-Absorbing Layer (Layer A)]

[0466] The oxygen-absorbing layer (layer A) of the oxy-
gen-absorbing multilayer body of the embodiment is formed
of an oxygen-absorbing resin composition containing the
copolymerized polyolefin compound, which contains a con-
stituent unit (a), which is at least one ethylene or substituted
ethylene constituent unit selected from the group consisting
of the constituent units represented by the above general
formula (1) and a constituent unit (b), which is at least one
substituted ethylene constituent unit having a tetralin ring
selected from the group consisting of the constituent units
represented by the above general formula (2) or (3), and a
transition metal catalyst. The oxygen-absorbing resin com-
position used herein is the same as described in the first
embodiment. Furthermore, the oxygen-absorbing layer
(layer A) is the same as that described in the second embodi-
ment.

[Gas Barrier Layer (Layer D)]

[0467] The gas barrier layer (layer D) of the oxygen-ab-
sorbing multilayer body of the embodiment contains a gas
barrier substance. The gas barrier layer (layer D) and the gas
barrier substance are the same as those described in the sec-
ond embodiment except the matters specifically described
below.

[0468] As the gas barrier substance to be used in layer D of
the oxygen-absorbing multilayer body of the embodiment, a
gas barrier thermoplastic resin, a gas barrier thermosetting
resin, silica, alumina, aluminum, etc. (as vapor deposition
films) and a metal (such as aluminum, in the form of foil) can
be used. Examples of the gas barrier thermoplastic resin hav-
ing visibility of an article to be packaged include an ethylene-
vinyl alcohol copolymer, MXD6, and a poly(vinylidene chlo-
ride). Examples of the gas barrier thermosetting resin include
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gas barrier epoxy resins such as “MAXIVE”, manufactured
by Mitsubishi Gas Chemical Company, Inc.

[Optional Layer]

[0469] Note that the oxygen-absorbing multilayer body of
the embodiment may have one or more other layers such as a
resin layer, a metal foil layer or an adhesive layer between
layer C and layer A, layer A and layer D, or as the outer layer
of'layer C or as the outer layer of layer D. The optional layer
is the same as that described in the second embodiment.
[0470] The method for manufacturing the oxygen-absorb-
ing multilayer body of the embodiment is the same as that
described in the second embodiment.

[Oxygen-Absorbing Bottom Material]

[0471] The oxygen-absorbing bottom material of the
embodiment is formed by molding the aforementioned oxy-
gen-absorbing multilayer body. The oxygen-absorbing bot-
tom material of the embodiment is not particularly limited in
shape and can be formed into a container having any shape by
thermoforming depending upon the article to be contained
and stored.

[0472] More specifically, a film-form or sheet-form oxy-
gen-absorbing multilayer body as mentioned above is sub-
jected to molding such as vacuum molding, air-pressure
forming and plug assist molding to manufacture an oxygen-
absorbing bottom material having a space where an article to
be packaged such as tablets, is to be contained.

[0473] Note that, in manufacturing an oxygen-absorbing
bottom material having a flange portion, a special process for
imparting an easy-peeling function may be applied to the
flange portion. Furthermore, if the above oxygen-absorbing
multilayer body is used as a material for a cover of'a container,
atop seal, etc., an oxygen-absorbing function can be provided
to these containers.

[Gas Barrier Cover Material |

[0474] The gas barrier cover material of the embodiment
includes at least two layers including an inner layer contain-
ing a thermoplastic resin and a gas barrier layer containing a
bas barrier substance, laminated in this order, and can reduce
the amount of oxygen transmitting or coming into the oxy-
gen-absorbing PTP packaging body from the outside of the
gas barrier cover material through the cover material. Further-
more, the gas barrier molded article of the embodiment may
have a layer other than these two layers at any position, as
necessary. Particularly, if the oxygen-absorbing layer (layer
A) of the aforementioned embodiment is provided between
these two layers, an oxygen-absorbing function can be pro-
vided to the cover material.

[0475] The thermoplastic resin to be used in the inner layer
of the gas barrier cover material of the embodiment is not
particularly limited. Specific examples thereof include those
described as thermoplastic resins that are preferably used as
the sealant layer (layer C) of the aforementioned oxygen-
absorbing multilayer body.

[0476] The inner layer of the gas barrier cover material of
the embodiment may contain various types of additives
known in the art other than a thermoplastic resin as mentioned
above. Specific examples thereof include those described as
the additives that are preferably used in the sealant layer
(layer C) of the aforementioned oxygen-absorbing multilayer
body.
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[0477] The content rate of the thermoplastic resin in the
inner layer, which can be appropriately specified, is not par-
ticularly limited; however the content rate is preferably 70 to
100 mass % based on the total amount of the inner layer, more
preferably 80 to 100 mass % and further preferably 90 to 100
mass %. The thickness of the inner layer, which can be appro-
priately set depending upon use and desired performance, is
not particularly limited, however, the thickness is preferably
1 to 50 pm and more preferably 5 to 20 um.

[0478] Thermoplastic resin to be used in the inner layer of
the gas barrier cover material of the embodiment is preferably
the same type of thermoplastic resin used in layer C of the
above oxygen-absorbing multilayer body in view of ensuring
heat sealing strength of an oxygen-absorbing PTP packaging
body.

[0479] The gas barrier layer of the gas barrier cover mate-
rial of the embodiment contains a gas barrier substance. The
oxygen transmission rate of the gas barrier layer measured in
the case of a film having a thickness of 20 um under the
conditions of 23° C. and a relative humidity of 60% is pref-
erably 100 mL/(m?-day-atm) or less, more preferably 80 mL/
(m*day-atm) or less and further preferably 50 mlL/
(m?-day-atm) or less.

[0480] Specific examples of the gas barrier substance to be
used in the gas barrier layer of the gas barrier cover material
of the embodiment include those described as the gas barrier
substances that are preferably used in the gas barrier layer
(layer D) of the aforementioned oxygen-absorbing multilayer
body. Particularly, in the oxygen-absorbing PTP packaging
body, aluminum foil is particularly preferably used since the
stored article to be packaged is taken out by squeezing. The
thickness of the gas barrier layer of the gas barrier cover
material is preferably 1 to 100 um and more preferably 5 to 20
pm.

[Oxygen-Absorbing PTP Packaging Body]

[0481] The oxygen-absorbing PTP packaging body of the
embodiment has an oxygen-absorbing bottom material
formed of the aforementioned oxygen-absorbing multilayer
body and a gas barrier cover material, in which the sealant
layer of the oxygen-absorbing bottom material and the inner
layer of the gas barrier cover material are bonded. The oxy-
gen-absorbing PTP packaging body of the embodiment can
absorb oxygen within the container (even if the amount of
oxygen coming into the container from the outside is small,
incoming oxygen is also absorbed) to prevent e.g., deteriora-
tion of the content (article to be packaged) stored therein by
oxygen. Note that a PTP (press-through package) packaging
body is identical with a blister package called in foreign
countries.

[0482] In using the oxygen-absorbing multilayer body of
the embodiment and oxygen-absorbing PTP packaging body
containing the multilayer body, initiation of an oxygen
absorption reaction can be facilitated and an oxygen-absorb-
ing rate can be increased by irradiation of an energy ray.
Examples of the usable energy ray include visible ray, UV
ray, X-ray, electron ray and y ray. The amount of irradiation
energy can be appropriately selected depending upon the type
of energy line to be used.

[0483] The containers and articles to be packaged can be
sterilized by a method suitable for the articles before and after
containing (packaging) the articles. Any sterilization method
may be applied as long as it is the same as described in the first
embodiment.
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[Article to be Packaged]

[0484] The article to be packaged to be contained in the
oxygen-absorbing PTP packaging body of the embodiment is
not particularly limited, for example, tablets are mentioned.
More specifically, for example, health foods such as vitamin
C and vitamin E; and medicinal products such as swallowable
tablets and orally-disintegrating tablets (OD tablets) can be
contained.

Ninth Embodiment

[0485] The ninth embodiment of the present invention will
be described below. Note that repetition of explanation with
respect to the same contents as in the first to eighth embodi-
ments is avoided herein.

[Oxygen-Absorbing Multilayer Bottle]

[0486] The oxygen-absorbing multilayer bottle of the
embodiment includes at least three layers including an oxy-
gen transmission layer (layer H) containing a thermoplastic
resin, an oxygen-absorbing layer (layer A) formed of the
oxygen-absorbing resin composition according to the first
embodiment and a gas barrier layer (layer D) containing a gas
barrier substance, these of which are laminated in this order
from inside. Furthermore, the oxygen-absorbing multilayer
bottle of the embodiment may have a layer other than these
three layers at any position, as necessary.

[0487] By using the oxygen-absorbing multilayer bottle of
the embodiment in part or in whole of a packaging container
for hermetic closing such that layer H faces inside, oxygen
within the container can be absorbed (even if the amount of
oxygen transmitting or coming into the container from the
outside through the wall of the container is small, transmitting
or incoming oxygen is also absorbed) to prevent e.g., dete-
rioration of the content (article to be packaged) stored therein
by oxygen.

[Oxygen Transmission Layer (Layer H)]

[0488] The oxygen transmission layer (layer H) of the oxy-
gen-absorbing multilayer bottle of the embodiment contains a
thermoplastic resin. Layer H plays a role in transmitting
oxygen within a container up to the oxygen-absorbing layer;
at the same time, isolating the oxygen-absorbing layer (layer
A) and a content (an article to be packaged) (inhibiting physi-
cal contact between layer A and the article). Furthermore,
layer H also serves as a sealant in sealing the multilayer bottle
when the oxygen-absorbing multilayer bottle of the embodi-
ment is heat-sealed with a top film (cover material) having a
gas barrier property. The layer H of the oxygen-absorbing
multilayer bottle of the embodiment is the same as oxygen
transmission layer (layer H) of the oxygen-absorbing multi-
layer body in the third embodiment.

[Oxygen-Absorbing Layer (Layer A)]

[0489] The oxygen-absorbing layer (layer A) of the oxy-
gen-absorbing multilayer bottle of the embodiment is formed
of an oxygen-absorbing resin composition containing the
copolymerized polyolefin compound, which contains a con-
stituent unit (a), which is at least one ethylene or substituted
ethylene constituent unit selected from the group consisting
of the constituent units represented by the above general
formula (1) and a constituent unit (b), which is at least one
substituted ethylene constituent unit having a tetralin ring
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selected from the group consisting of the constituent units
represented by the above general formula (2) or (3); and a
transition metal catalyst. The oxygen-absorbing resin com-
position used herein is the same as described in the first
embodiment. Furthermore, the oxygen-absorbing layer
(layer A) is the same as the oxygen-absorbing layer (layer A)
of the oxygen-absorbing multilayer body described in the
third embodiment.

[Gas Barrier Layer (Layer D)]

[0490] The gas barrier layer (layer D) of the oxygen-ab-
sorbing multilayer bottle of the embodiment contains a gas
barrier substance. The gas barrier layer (layer D) is the same
as the gas barrier layer (layer D) of the oxygen-absorbing
multilayer body described in the third embodiment.

[Optional Layer]

[0491] Note that the oxygen-absorbing multilayer bottle of
the embodiment may have one or more other layers such as a
resin layer, a metal foil layer or an adhesive layer between
layer H and layer A, layer A and layer D, or as the outer layer
of layer H or as the outer layer of layer D. The optional layer
is the same as the optional layer of the oxygen-absorbing
multilayer body described in the third embodiment.

[0492] The oxygen-absorbing multilayer bottle of the
embodiment can be manufactured by using a known method
such as a coextrusion method, a lamination method and a
coating method depending upon e.g., the properties of the
materials, processing purpose and processing step. The
manufacturing method is not particularly limited. For
example, a general method of laminating packaging materials
such as a wet lamination process, a dry lamination process, a
dry lamination process in the absence of a solvent, an extru-
sion lamination process, a T die coextrusion molding method,
a coextrusion lamination process, a coextrusion blow mold-
ing method and an inflation process can be applied. Of them,
a general method for molding a bottle such as a coextrusion
blow molding method is preferably used. Furthermore, for
example, for molding a film or a sheet, a method of extruding
a molten resin composition from an extruder provided with a
T die, a circular die, etc., and a method of applying an adhe-
sive to an oxygen-absorbing film or sheet separately formed
and attaching it to another film or sheet are known. If neces-
sary, for example, a pretreatment such as a corona treatment
and an ozone treatment can be applied to a film etc. Further-
more, a known anchor coating agent, an adhesive, etc. can
also be used. Examples of the anchor coating agent to be used
include isocyanate (urethane), polyethylene imine, polybuta-
diene and organic titanium. Examples of the adhesive include
polyurethane, polyacrylate, polyester, epoxy, poly(vinyl
acetate), cellulose and other adhesives for lamination.
[0493] The constitution of the oxygen-absorbing multi-
layer bottle of the embodiment, which is not particularly
limited, can be appropriately set depending upon the article to
be contained and stored. For example, the aforementioned
oxygen-absorbing multilayer body is thermoformed to obtain
a packaging container (bottle) main body comprising the
aforementioned layers formed by coextrusion blow molding.
This is bonded with a top film (cover material) having a gas
barrier layer containing a gas barrier substance to manufac-
ture a sealed container. As the gas barrier substance to be used
in gas barrier layer of the top film (cover material), the gas
barrier substances used in layer D of the aforementioned
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oxygen-absorbing multilayer bottle can be used. The oxygen
transmission rate of the top film (cover material) measured in
the case of a film having a thickness of 20 pm under the
conditions of 23° C. and a relative humidity of 60% is pref-
erably 100 mL/(m?>-day-atm) or less, more preferably 80 mL/
(m*day-atm) or less and further preferably 50 mL/
(m*-day-atm) or less. Note that if the top film (cover material)
is manufactured as a multilayer body and a thermoplastic
resin to be used in layer H of the aforementioned oxygen-
absorbing multilayer bottle is used as an inner layer, layer H
and the inner layer of the top film (cover material) can be
sealed by heat-sealing.

[0494] Note that when a container having a flange portion is
manufactured by thermoforming, a special process for pro-
viding an easy-peeling function may be applied to the flange
portion. If an oxygen-absorbing multilayer bottle as men-
tioned above is used as a member for a main body of a
container, oxygen-absorbing function can be provided to the
container.

[0495] In using the oxygen-absorbing multilayer bottle of
the embodiment, initiation of an oxygen absorption reaction
can be facilitated and an oxygen-absorbing rate can be
increased by irradiation of an energy ray. Examples of the
usable energy ray include visible ray, UV ray, X-ray, electron
ray and y ray. The amount of irradiation energy can be appro-
priately selected depending upon the type of energy line to be
used.

[0496] The oxygen-absorbing multilayer bottle of the
embodiment does not require a moisture content for absorb-
ing oxygen. In other words, oxygen can be absorbed regard-
less of the presence or absence of the moisture content of an
article to be packaged. Thus, the oxygen-absorbing multi-
layer bottle can be used in a wide variety of uses no matter
which type of article is contained. In particular, no odor is
produced after absorption of oxygen. Thus, the oxygen-ab-
sorbing multilayer bottle can be particularly preferably used
in e.g., foods, cooking foods, beverages, health foods and
medicinal products. More specifically, since the oxygen-ab-
sorbing multilayer bottle of the embodiment is excellent in
oxygen-absorbing performance in a wide range of humidity
conditions from low humidity to high humidity (relative
humidity 0% to 100%) and excellent in taste and flavor reten-
tion property of a content, it is suitable for packaging various
articles. In addition, unlike a conventional oxygen-absorbing
multilayer bottle using an iron powder, the oxygen-absorbing
multilayer bottle of the embodiment can be suitably used for
storing an article to be packaged (for example, alcohol bev-
erages and carbonate beverages) which cannot be stored
because of the presence of iron.

[0497] Specific examples of the article to be packaged
include, but not particularly limited to, medicinal products;
health foods such as vitamins; sundry articles such as a cos-
metic, a shampoo, a conditioner and a detergent; and other
various articles.

[0498] Note that the containers and articles to be packaged
can be sterilized by a method suitable for the articles before
and after packing (packaging) the articles. Any sterilization
method may be applied as long as it is the same as described
in the first embodiment.

Example 1

[0499] The present invention will be more specifically
described by use of Examples and Comparative Examples,
below; however, the present invention is not limited by these.
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Synthesis Example 1

[0500] To a four-neck separable flask of 1000 mL (inner
volume), 100 g of an ethylene-methyl methacrylate copoly-
mer (product name: “Acryft WK402”, manufactured by
Sumitomo Chemical Co., [.td.) having a methyl methacrylate
content of 25 mass %; 6-hydroxylmethyl-1,2,3,4-tetrahy-
dronaphthalene (81 g), decalin (160 g) and tetrabutyl titanate
(0.2 g) serving as a transesterification catalyst, were supplied.
The temperature of the reaction solution was raised to 210° C.
while stirring under a nitrogen atmosphere and a reaction was
performed for 3 hours while distilling away methanol. After
distillation of methanol was terminated, the pressure of the
reaction solution was gradually reduced to distill away unre-
acted 6-hydroxylmethyl-1,2,3,4-tetrahydronaphthalene and
decalin. Thereafter, the pressure of the reaction solution was
returned to normal pressure and the reaction solution was
cooled to obtain a solid-state crude reaction product. Subse-
quently, to the obtained crude reaction product, toluene was
added up to a concentration of 3 to 4 mass % and the mixture
solution was heated to 80° C. to dissolve the crude reaction
product. After the solution was cooled to about 40° C., metha-
nol was added. Tetralin ring-containing copolymerized poly-
olefin compound A was reprecipitated and collected by filtra-
tion.

[0501] The weight average molecular weight and number
average molecular weight of the obtained tetralin ring-con-
taining copolymerized polyolefin compound A were deter-
mined by GPC (gel permeation chromatography). As a result,
the polystyrene-equivalent weight average molecular weight
was 9.5x10* and the number average molecular weight was
3.1x10* The melting point was determined by DSC. As a
result, the melting point was 71° C.

Synthesis Example 2

[0502] Tetralin ring-containing copolymerized polyolefin
compound B was synthesized in the same manner as in Syn-
thesis Example 1 except that 1,5-dimethyl-8-hydroxylm-
ethyl-1,2,3 4-tetrahydronaphthalene (95.0 g by mass) was
used in place of 6-hydroxylmethyl-1,2,3 4-tetrahydronaph-
thalene of Synthesis Example 1. The polystyrene-equivalent
weight average molecular weight of tetralin ring-containing
copolymerized polyolefin compound B was 9.1x10%, the
number average molecule weight was 3.0x10* and the melt-
ing point was 71° C.

Synthesis Example 3

[0503] Tetralin ring-containing copolymerized polyolefin
compound C was synthesized in the same manner as in Syn-
thesis Example 1 except that an ethylene-methyl methacry-
late copolymer (product name: “Acryft WD203-1”, manufac-
tured by Sumitomo Chemical Co., [td.) having a methyl
methacrylate content of 5 mass % was used in place of the
ethylene-methyl methacrylate copolymer having a methyl
methacrylate content of 25 mass % of Synthesis Example 1
and the amount of 6-hydroxylmethyl-1,2,3,4-tetrahy-
dronaphthalene was changed from 81 gto 16.2 g. The poly-
styrene-equivalent weight average molecular weight of tetra-
lin ring-containing copolymerized polyolefin compound C
was 9.6x10%, the number average molecule weight was 3.0x
10* and the melting point was 98° C.

Synthesis Example 4

[0504] Tetralin ring-containing copolymerized polyolefin
compound D was synthesized in the same manner as in Syn-
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thesis Example 1 except that an ethylene-methyl methacry-
late copolymer (Product name: “Acryft WD201-F”, manufac-
tured by Sumitomo Chemical Co., [td.) having a methyl
methacrylate content of 10 mass % was used in place of the
ethylene-methyl methacrylate copolymer having a methyl
methacrylate content of 25 mass % of Synthesis Example 1
and the amount of 6-hydroxylmethyl-1,2,3,4-tetrahy-
dronaphthalene was changed from 81 g to 32.4 g. The poly-
styrene-equivalent weight average molecular weight of tetra-
lin ring-containing copolymerized polyolefin compound D
was 9.3x10%, the number average molecule weight was 3.1x
10* and the melting point was 92° C.

Example 1-1

[0505] With tetralin ring-containing copolymerized poly-
olefin compound A (100 parts by mass), cobalt (H) stearate
(0.1 parts by mass in terms of cobalt) was dry-blended. The
obtained mixture was formed into a film by use of a double-
screw extruder having two screws of 20 mm in diameter at an
extrusion temperature of 220° C., a screw rotation number of
60 rpm, a feed screw rotation number of 16 rpm and a haul-off
speed of 1.0 m/min. In this manner, an oxygen-absorbing film
(film-form oxygen absorbing resin composition) having a
width of 130 mm and a thickness of 95 to 100 um was
manufactured. Next, two gas barrier bags formed of an alu-
minum foil laminate film were prepared. Two test pieces (100
mm in lengthx100 mm in width) of the obtained oxygen-
absorbing film were put in the two gas barrier bags together
with 500 cc of air. The relative humidity in one of the bags was
adjusted to be 100%; whereas the relative humidity of the
other bag was adjusted to be 30% and then the bags were
separately sealed. The sealed bags thus obtained were stored
at 23° C. for 3 days. The total amount of oxygen absorbed
during this period was measured. The bags were opened and
odor of the film was checked. Similarly, sealed bags were
manufactured so as to have a relative humidity of 100% and
stored at 40° C. and under a relative humidity of 100% for one
month. The appearance of the film after the storage of one
month was visually checked. These results are shown in Table
1.

Example 1-2

[0506] An oxygen-absorbing film was manufactured in the
same manner as in Example 1-1 except that cobalt (II) stearate
(0.05 parts by mass in terms of cobalt) was dry-blended in
place of cobalt (II) stearate (0.1 parts by mass in terms of
cobalt). The amount of oxygen absorbed was measured; odor
was checked; and appearance of the film was visually
observed in the same manner as in Example 1-1. These results
are shown in Table 1.

Example 1-3

[0507] An oxygen-absorbing film was manufactured in the
same manner as in Example 1-1 except that cobalt (II) stearate
(0.01 parts by mass in terms of cobalt) was dry-blended in
place of cobalt (II) stearate (0.1 parts by mass in terms of
cobalt). The amount of oxygen absorbed was measured; odor
was checked; and appearance of the film was visually
observed in the same manner as in Example 1-1. These results
are shown in Table 1.

Example 1-4

[0508] An oxygen-absorbing film was manufactured in the
same manner as in Example 1-1 except that cobalt (I) acetate
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was used in place of cobalt (II) stearate. The amount of
oxygen absorbed was measured; odor was checked; and
appearance of the film was visually observed in the same
manner as in Example 1-1. These results are shown in Table 1.

Example 1-5

[0509] An oxygen-absorbing film was manufactured in the
same manner as in Example 1-1 except that manganese stear-
ate (H) (0.1 parts by mass in terms of manganese) was dry-
blended in place of cobalt (II) stearate (0.1 parts by mass in
terms of cobalt). The amount of oxygen absorbed was mea-
sured; odor was checked; and appearance of the film was
visually observed in the same manner as in Example 1-1.
These results are shown in Table 1.

Example 1-6

[0510] An oxygen-absorbing film was manufactured in the
same manner as in Example 1-1 except that iron (III) stearate
(0.1 parts by mass in terms of iron) was dry-blended in place
of cobalt (H) stearate (0.1 parts by mass in terms of cobalt).
The amount of oxygen absorbed was measured; odor was
checked; and appearance of the film was visually observed in
the same manner as in Example 1-1. These results are shown
in Table 1.

Example 1-7

[0511] An oxygen-absorbing film was manufactured in the
same manner as in Example 1-1 except that tetralin ring-
containing copolymerized polyolefin compound B was used
in place of tetralin ring-containing copolymerized polyolefin
compound A.

[0512] The amount of oxygen absorbed was measured;
odor was checked; and appearance of the film was visually
observed in the same manner as in Example 1-1. These results
are shown in Table 1.

Example 1-8

[0513] An oxygen-absorbing film was manufactured in the
same manner as in Example 1-7 except that manganese (I11)
stearate (0.1 parts by mass in terms of manganese) was dry-
blended in place of cobalt (II) stearate (0.1 parts by mass in
terms of cobalt). The amount of oxygen absorbed was mea-
sured; odor was checked; and appearance of the film was
visually observed in the same manner as in Example 1-7.
These results are shown in Table 1.
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Example 1-9

[0514] An oxygen-absorbing film was manufactured in the
same manner as in Example 1-7 except that iron (I1I) stearate
(0.1 parts by mass in terms of iron) was dry-blended in place
of cobalt (IT) stearate (0.1 parts by mass in terms of cobalt).
The amount of oxygen absorbed was measured; odor was
checked; and appearance of the film was visually observed in
the same manner as in Example 1-7. These results are shown
in Table 1.

Example 1-10

[0515] An oxygen-absorbing film was manufactured in the
same manner as in Example 1-1 except that tetralin ring-
containing copolymerized polyolefin compound C was used
in place of tetralin ring-containing copolymerized polyolefin
compound A. The amount of oxygen absorbed was measured;
odor was checked; and appearance of the film was visually
observed in the same manner as in Example 1-1. These results
are shown in Table 1.

Example 1-11

[0516] An oxygen-absorbing film was manufactured in the
same manner as in Example 1-1 except that tetralin ring-
containing copolymerized polyolefin compound D was used
in place of tetralin ring-containing copolymerized polyolefin
compound A. The amount of oxygen absorbed was measured;
odor was checked; and appearance of the film was visually
observed in the same manner as in Example 1-1. These results
are shown in Table 1.

Comparative Example 1-1

[0517] An oxygen-absorbing film was manufactured in the
same manner as in Example 1-1 except that nylon MXD6
(product name: “MX nylon S6011”, hereinafter sometimes
referred to as “N-MXD6”, manufactured by Mitsubishi Gas
Chemical Company, Inc.) was used in place of tetralin ring-
containing copolymerized polyolefin compound A. The
amount of oxygen absorbed was measured; odor was
checked;

and appearance of the film was visually observed in the same
manner as in Example 1-1. These results are shown in Table 1.

TABLE 1
Transition metal Amount
catalyst of oxygen
Amount absorbed? Odor?

Resin used in oxygen of Relative  Relative Relative  Relative

absorbing resin transition  humidity  humidity humidity = humidity

composition Type metal? 100% 30%  100% 30% Appearance®
Example Tetralin ring-containing ~ Cobalt 0.1 28 cc 21 cc  None None Shape was
1-1 copolymerized stearate maintained

polyolefin compound A
Example Tetralin ring-containing ~ Cobalt 0.05 25 ¢ce 22 ¢cc  None None Shape was
1-2 copolymerized stearate maintained

polyolefin compound A
Example Tetralin ring-containing ~ Cobalt 0.01 12 cc 10cc  None None Shape was
1-3 copolymerized stearate maintained

polyolefin compound A
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TABLE 1-continued
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Transition metal Amount
catalyst of oxygen
Amount absorbed? Odor®
Resin used in oxygen of Relative  Relative Relative  Relative
absorbing resin transition  humidity  humidity humidity = humidity
composition Type metalV 100% 30%  100% 30% Appearance®
Example Tetralin ring-containing ~ Cobalt 0.1 20 cc 20cc  None None Shape was
1-4 copolymerized acetate maintained
polyolefin compound A
Example Tetralin ring-containing ~ Manganese 0.1 23 ¢ce 28cc  None None Shape was
1-5 copolymerized stearate maintained
polyolefin compound A
Example Tetralin ring-containing  Iron 0.1 19 cc 20cc  None None Shape was
1-6 copolymerized stearate maintained
polyolefin compound A
Example Tetralin ring-containing ~ Cobalt 0.1 28 cc 28cc  None None Shape was
1-7 copolymerized stearate maintained
polyolefin compound B
Example Tetralin ring-containing ~ Manganese 0.1 24 ce 25cc  None None Shape was
1-8 copolymerized stearate maintained
polyolefin compound B
Example Tetralin ring-containing  Iron 0.1 17 cc 16cc  None None Shape was
1-9 copolymerized stearate maintained
polyolefin compound B
Example Tetralin ring-containing ~ Cobalt 0.1 13 cc 1l4cc  None None Shape was
1-10 copolymerized stearate maintained
polyolefin compound C
Example Tetralin ring-containing ~ Cobalt 0.1 18 cc 15¢cc  None None Shape was
1-11 copolymerized stearate maintained
polyolefin compound D
Comparative N-MXD6 Cobalt 0.1 lce Occ None None Collapsed
Example stearate
1-1

Dparts by mass based on resin (100 parts by mass)

DTotal amount of oxygen absorbed at 23° C. during three days from initiation of test
Odor of film 3rd day after initiation of test

“Evaluated after one-month storage at 40° C. and a relative humidity of 100%

[0518] As is apparent from Examples 1-1 to 1-11, the oxy-
gen-absorbing resin compositions of the present invention
delivered satisfactory oxygen-absorbing performance under
both high humidity and low humidity conditions; generated
no odor; and the shapes of films were maintained after absorp-
tion of oxygen without collapse.

Example 2-1

[0519] First, tetralin ring-containing copolymerized poly-
olefin compound A (100 parts by mass) and cobalt (II) stear-
ate (0.05 parts by mass in terms of cobalt) were dry-blended.
The obtained mixture was supplied to a double-screw
extruder having two screws of 37 mm in diameter and
kneaded at an extrusion temperature of 220° C. and a screw
rotation number of 100 rpm to obtain oxygen-absorbing resin
composition A.

[0520] Next, using a multilayer-film manufacturing appa-
ratus equipped with two extruders, a feed block, a T die, a
cooling roll, a corona discharge unit, a winder, etc., a linear
and low-density polyethylene (product name: “NOVATEC
LL UF641” manufactured by Japan Polyethylene Corpora-
tion, hereinafter referred to as “LL.DPE1” in Examples 2-1 to
2-13 and Comparative Examples 2-1 to 2-3, MFR at 190° C.
of 2.1 g/10 minutes (measured in accordance with JIS
K7210), MFR at 240° C. of 4.4 g/10 minutes and MFR at250°
C.of5.2 g/10 minutes) serving as a material for a sealant layer
was extruded from a first extruder; and oxygen-absorbing
resin composition A serving as a material for an oxygen-

absorbing layer was extruded from a second extruder; and
passed through the feed block to manufacture a two-layer film
formed of two types of materials (thickness: oxygen-absorb-
ing layer 20 pm/sealant layer 20 um) having a width of 900
mm. Thereafter, the surface of the oxygen-absorbing layer
was treated with corona discharge at a rate of 60 m/minute to
manufacture a film roll. When the obtained film roll was
observed, thickness deviation such as bumps was not seen.
Furthermore, when the obtained film was observed, the
appearance was satisfactory and a HAZE of the film was 8%.

[0521] Next, nylon 6 film (product name: “N1202”, manu-
factured by Toyobo Co., Ltd.), an aluminum foil and a PET
film (product name: “E5102”, manufactured by Toyobo Co.,
Ltd.) were stacked in accordance with dry lamination with the
application of a urethane dry-lamination adhesive (product
name: “TM-319/CAT-19B”, manufactured by Toyo-Morton,
Ltd.) to the corona treated surface to obtain an oxygen-ab-
sorbing multilayer film formed of an oxygen-absorbing mul-
tilayer body, which was constituted of PET film (12 um)/
urethane dry-lamination adhesive (3 um)/aluminum foil (9
um)/urethane dry-lamination adhesive (3 um)/nylon 6 film
(15 pm)/urethane dry-lamination adhesive (3 pum)/oxygen-
absorbing layer (20 pum)/LLDPE1 (20 pm). Note that the
numeric character within parentheses refers to the thickness
(unit: um) of each layer. The same description is also
employed in the following Examples unless otherwise speci-
fied.
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[0522] Next, using the obtained oxygen-absorbing multi-
layer film, a three-side sealed bag of 10 cmx20 cm was
manufactured such that the LLDPE]1 side faced inside, filled
with a powder seasoning, “instant bouillon” (150 g) having a
water activity of 0.35, and then sealed. The sealed bag thus
obtained was stored at 23° C. After storage for 7 days and one
month, the oxygen concentration in the bag was measured.
The taste and flavor of the powder seasoning after one month
storage and odor of the opened bag were checked. Further-
more, the sealing strength of the bag before and after storage
of one month was measured. These results are shown in Table
2. In measuring the sealing strength, the sealing strength of
the short side portion of the three-side sealed bag was mea-
sured in accordance with JIS 20238 (the same shall apply
hereinafter).

Example 2-2

[0523] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 2-1 except that cobalt (II)
stearate (0.01 parts by mass in terms of cobalt) was dry-
blended in place of cobalt (II) stearate (0.05 parts by mass in
terms of cobalt). Thereafter, a three-side secaled bag was
manufactured in the same manner as in Example 2-1. The
oxygen concentration in the bag was measured; the taste and
flavor of the powder seasoning and odor after the bag was
opened were checked; and the sealing strength of the bag was
measured in the same manner as in Example 2-1. These
results are shown in Table 2.

Example 2-3

[0524] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 2-1 except that cobalt (II)
stearate (0.1 parts by mass in terms of cobalt) was dry-
blended in place of cobalt (II) stearate (0.05 parts by mass in
terms of cobalt). Thereafter, a three-side secaled bag was
manufactured in the same manner as in Example 2-1. The
oxygen concentration in the bag was measured; the taste and
flavor of the powder seasoning and odor after the bag was
opened were checked; and the sealing strength of the bag was
measured in the same manner as in Example 2-1. These
results are shown in Table 2.

Example 2-4

[0525] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 2-1 except that cobalt (II)
acetate was used in place of cobalt (II) stearate. Thereafter, a
three-side sealed bag was manufactured in the same manner
as in Example 2-1. The oxygen concentration in the bag was
measured; the taste and flavor of the powder seasoning and
odor after the bag was opened were checked; and the sealing
strength of the bag was measured in the same manner as in
Example 2-1. These results are shown in Table 2.

Example 2-5

[0526] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 2-1 except that manganese
(IT) stearate (0.05 parts by mass in terms of manganese) was
dry-blended in place of cobalt (1I) stearate (0.05 parts by mass
in terms of cobalt). Thereafter, a three-side sealed bag was
manufactured in the same manner as in Example 2-1. The
oxygen concentration in the bag was measured; the taste and
flavor of the powder seasoning and odor after the bag was
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opened were checked; and the sealing strength of the bag was
measured in the same manner as in Example 2-1. These
results are shown in Table 2.

Example 2-6

[0527] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 2-1 except that iron (III)
stearate (0.05 parts by mass in terms of iron) was dry-blended
in place of cobalt (I]) stearate (0.05 parts by mass in terms of
cobalt). Thereafter, a three-side sealed bag was manufactured
in the same manner as in Example 2-1. The oxygen concen-
tration in the bag was measured; the taste and flavor of the
powder seasoning and odor after the bag was opened were
checked;

and the sealing strength of the bag was measured in the same
manner as in Example 2-1. These results are shown in Table 2.

Example 2-7

[0528] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 2-1 except that tetralin
ring-containing copolymerized polyolefin compound B was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, a three-side sealed bag was
manufactured in the same manner as in Example 2-1. The
oxygen concentration in the bag was measured; the taste and
flavor of the powder seasoning and odor after the bag was
opened were checked; and the sealing strength of the bag was
measured in the same manner as in Example 2-1. These
results are shown in Table 2.

Example 2-8

[0529] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 2-7 except that manganese
(II) stearate (0.05 parts by mass in terms of manganese) was
dry-blended in place of cobalt (II) stearate (0.05 parts by mass
in terms of cobalt). Thereafter, a three-side sealed bag was
manufactured in the same manner as in Example 2-1. The
oxygen concentration in the bag was measured; the taste and
flavor of the powder seasoning and odor after the bag was
opened were checked; and the sealing strength of the bag was
measured in the same manner as in Example 2-1. These
results are shown in Table 2.

Example 2-9

[0530] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 2-7 except that iron (III)
stearate (0.05 parts by mass in terms of iron) was dry-blended
in place of cobalt (I]) stearate (0.05 parts by mass in terms of
cobalt). Thereafter, a three-side sealed bag was manufactured
in the same manner as in Example 2-1. The oxygen concen-
tration in the bag was measured; the taste and flavor of the
powder seasoning and odor after the bag was opened were
checked; and the sealing strength of the bag was measured in
the same manner as in Example 2-1. These results are shown
in Table 2.

Example 2-10

[0531] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 2-1 except that tetralin
ring-containing copolymerized polyolefin compound C was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, a three-side sealed bag was
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manufactured in the same manner as in Example 2-1. The
oxygen concentration in the bag was measured; the taste and
flavor of the powder seasoning and odor after the bag was
opened were checked; and the sealing strength of the bag was
measured in the same manner as in Example 2-1. These
results are shown in Table 2.

Example 2-11

[0532] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 2-1 except that tetralin
ring-containing copolymerized polyolefin compound D was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, a three-side sealed bag was
manufactured in the same manner as in Example 2-1. The
oxygen concentration in the bag was measured; the taste and
flavor of the powder seasoning and odor after the bag was
opened were checked; and the sealing strength of the bag was
measured in the same manner as in Example 2-1. These
results are shown in Table 2.

Comparative Example 2-1

[0533] Aniron powder having an average particle diameter
0t 20 pm and calcium chloride were mixed in a mass ratio of
100:1. The mixture and LLDPE1 were kneaded in a mass
ratio 01 30:70 to obtain an iron based oxygen-absorbing resin
composition. We tried to manufacture a two-layer film
formed of two types of materials by use of the iron based
oxygen-absorbing resin composition in the same manner as in
Example 2-1; however, a film having smooth surface that can
be sufficiently subjected to further studies could not be

obtained since convexoconcave portions were produced in
the surface of the film due to the iron powder. Because of'this,
on the linear and low-density polyethylene film (product
name: “Tohcello T. U. X HC”, hereinafter referred to as
“LLDPE2” in Comparative Examples 2-1 to 2-3, manufac-
tured by Tohcello Inc.) having a thickness of 40 um, a film of
the iron based oxygen-absorbing resin composition of 20 pm
in thickness serving as an oxygen-absorbing layer was
stacked in accordance with extrusion lamination, and there-
after, the surface of the layer formed of the iron based oxygen-
absorbing resin composition was treated with corona dis-
charge at a rate of 60 m/minute to obtain a laminate film.

[0534] Next, on the corona treated surface of the laminate
film, dry laminate was performed in the same manner as in
Example 2-1 to manufacture an iron based oxygen-absorbing
multilayer film, which was constituted of PET film (12 um)/
urethane dry-lamination adhesive (3 um)/aluminum foil (9
um)/urethane dry-lamination adhesive (3 um)/nylon 6 film
(15 pm)/urethane dry-lamination adhesive (3 pum)/oxygen-
absorbing layer (20 um)/LLDPE2 (40 pum).

[0535] Subsequently, a three-side sealed bag was manufac-
tured by use of the obtained iron based oxygen-absorbing
multilayer film in the same manner as in Example 2-1. The
oxygen concentration in the bag was measured; the taste and
flavor of the powder seasoning and odor after the bag was
opened were checked; and the sealing strength of the bag was
measured in the same manner as in Example 2-1. These
results are shown in Table 2.

TABLE 2
Transition
metal Oxygen Sealing
catalyst concentration strength
Amount vol % kg/15 mm

Resin used in oxygen- of After Taste and Odor in bag After

absorbing resin transition After 7 one flavorafter after one Before one

composition Type metal days month onemonth  month storage month
Example Tetralin ring-containing ~ Cobalt 0.05 2.1 0.1 or Satisfactory  Satisfactory 5.8 55
2-1 copolymerized stearate less

polyolefin compound A
Example Tetralin ring-containing ~ Cobalt 0.01 6.2 0.3 Almost Satisfactory 5.9 5.8
2-2 copolymerized stearate satisfactory

polyolefin compound A
Example Tetralin ring-containing ~ Cobalt 0.1 14 0.1 or Satisfactory  Satisfactory 5.7 57
2-3 copolymerized stearate less

polyolefin compound A
Example Tetralin ring-containing ~ Cobalt 0.05 2.5 0.1 or Satisfactory  Satisfactory 55 57
2-4 copolymerized acetate less

polyolefin compound A
Example Tetralin ring-containing ~ Manganese 0.05 1.8 0.1 or Satisfactory  Satisfactory 5.8 5.6
2-5 copolymerized stearate less

polyolefin compound A
Example Tetralin ring-containing  Iron 0.05 3.7 0.1 or Satisfactory  Satisfactory 5.8 5.8
2-6 copolymerized stearate less

polyolefin compound A
Example Tetralin ring-containing ~ Cobalt 0.05 1.7 0.1 or Satisfactory  Satisfactory 5.9 57
2-7 copolymerized stearate less

polyolefin compound B
Example Tetralin ring-containing ~ Manganese 0.05 1.5 0.1 or Satisfactory  Satisfactory 54 53
2-8 copolymerized stearate less

polyolefin compound B
Example Tetralin ring-containing  Iron 0.05 3.1 0.1 or Satisfactory  Satisfactory 5.8 5.8
2-9 copolymerized stearate less

polyolefin compound B
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TABLE 2-continued

Transition
metal Oxygen Sealing
catalyst concentration strength
Amount vol % kg/15 mm
Resin used in oxygen- of After Taste and Odor in bag After
absorbing resin transition After 7 one flavorafter  after one Before one
composition Type metal days month one month  month storage month
Example Tetralin ring-containing ~ Cobalt 0.05 6.2 0.8  Almost Satisfactory 5.8 5.8
2-10 copolymerized stearate satisfactory
polyolefin compound C
Example Tetralin ring-containing ~ Cobalt 0.05 4.5 0.1 or Satisfactory  Satisfactory 5.8 5.8
2-11 copolymerized stearate less
polyolefin compound D
Comparative LLPDE + iron powder — — 20.8 20.6 Reduced Slight iron 5.9 5.8
Example odor
2-1
DParts by mass based on resin (100 parts by mass)
[0536] As is apparent from the results of Examples 2-1 to Comparative Example 2-2
2-11, the oxygen-absorbing multilayer bodies of the present [0539] We tried to manufacture a gable-top paper container

invention delivered satisfactory oxygen-absorbing perfor-
mance under low humidity conditions; suppressed reduction
of taste and flavor of a content; generated no odor after
absorption of oxygen; and retained sealing strength before
storage.

Example 2-12

[0537] Using a multilayer-film manufacturing apparatus
equipped with two extruders, a feed block, a T die, a cooling
roll, a corona discharge unit, a winder, etc., LLDPE1 was
extruded from a first extruder; and oxygen-absorbing resin
composition A obtained in Example 2-1 was extruded from a
second extruder to manufacture a three-layer film of two
types of materials of 800 mm in width (thickness: 10 um/20
um/10 um) having a core layer formed of oxygen-absorbing
resin composition A and a skin layer formed of LLDPE1
present on both surfaces of the core layer. Thereafter, one of
the surfaces of the film was treated with corona discharge at a
rate of 60 m/minute. On the corona treated surface of the
obtained film, the following layers were stacked in accor-
dance with extrusion lamination using a low-density polyeth-
ylene (product name: “NOVATEC LD LC604”, 20 um,
manufactured by Japan Polyethylene Corporation) to obtain
an oxygen-absorbing multilayer paper base material, which
was constituted of bleached craft paper (basis weight: 340
g/m*)/urethane dry-lamination adhesive (product name:
“TM251/CAT-RT88”, manufactured by Toyo-Morton, Ltd., 3
pum)/alumina vapor deposition PET film (product name: “GL-
ARH-F”, manufactured by Toppan Printing Co., Ltd., 12
um)/urethane anchor coating agent (“EL-557A/B”, manufac-
tured by Toyo-Morton, [td., 0.5 um)/low-density polyethyl-
ene (20 um)/LLDPE1 (10 um)/oxygen-absorbing resin com-
position A (20 um)/LLDPE1 (10 pm).

[0538] The obtained oxygen-absorbing multilayer paper
base material was molded into a 1-liter gable-top paper con-
tainer. The moldability of the container was satisfactory. The
paper container was filled with Japanese sake and then sealed.
The sealed container thus obtained was stored at 23° C. for
one month. After storage for one month, the oxygen concen-
tration in the paper container was 0.1 vol % or less and the
taste and flavor of the Japanese sake was satisfactorily main-
tained.

from the oxygen-absorbing multilayer paper base material,
which was constituted of bleached craft paper (basis weight:
340 g/m?)/urethane dry-lamination adhesive (3 um)/alumina
vapor deposition PET film (12 um)/urethane anchor coating
agent (0.5 um)/low-density polyethylene (20 pm)/oxygen-
absorbing layer (20 um)/LLDPE2 (40 pm), in the same man-
ner as in Example 2-12 except that the laminate film obtained
in Comparative Example 2-1 was used in place of the three-
layer film formed of two types of materials; however, it was
difficult to form corners of the paper container since the
oxygen-absorbing multilayer paper base material was thick.
Then, we tried to manufacture a paper container by lowering
the speed of manufacturing a container. As a result, the paper
container was finally obtained with a large number of defec-
tive products (that were eliminated). Using the obtained paper
container, a storage test of Japanese sake was performed in
the same manner as in Example 2-12. After one month, the
container was opened. As a result, aldehyde odor generated
and the taste and flavor significantly reduced.

Example 2-13

[0540] An oxygen-absorbing resin composition B was pre-
pared in the same manner as in Example 2-1 except that
tetralin ring-containing copolymerized polyolefin compound
C was used in place of tetralin ring-containing copolymerized
polyolefin compound A. Then, a three-layer film formed of
two types of materials (thickness: 10 pm/20 pm/10 pm) was
manufactured in the same manner as in Example 2-12 except
that oxygen-absorbing resin composition B was used in place
of oxygen-absorbing resin composition A, and thereafter, one
of the surfaces was treated with corona discharge at a rate of
60 m/minute. On the corona treated surface of the obtained
film, a nylon 6 film (product name: “N1202”, manufactured
by Toyobo Co., Ltd.) and an alumina vapor deposition PET
film (product name: “GL-ARH-F”, manufactured by Toppan
Printing Co., Ltd.) were stacked in accordance with dry lami-
nation using a urethane dry-lamination adhesive (product
name: “AD-817/CAT-RT86L.-60”, manufactured by Toyo-
Morton, Ltd.) to obtain an oxygen-absorbing multilayer film
formed of an oxygen-absorbing multilayer body, which was
constituted of an alumina vapor deposition PET film (12
um)/urethane dry-lamination adhesive (3 um)/nylon 6 film
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(15 pm)/urethane dry-lamination adhesive (3 um)/LLDPE1
(10 pm)/oxygen-absorbing resin composition B (20 um)/LL-
DPE1 (10 um). Subsequently, using the obtained oxygen
absorbing multilayer film, a self-supporting bag (standing
pouch of 11 cm in sidex17 cm in lengthx3 cm in bottom gore)
with an open top was manufactured by bonding two side-
films and a single bottom-surface film by heat sealing such
that the LLDPE1 layer side faced inside. Next, the self-sup-
porting bag was filled with mandarin orange (80 g) and fruit
syrup (80 g), sealed such that 5 cc of air was left in the head
space, boiled at 90° C. for 30 minutes, and stored at 40° C.
After storage of 2 weeks, oxygen concentration in the bag was
measured. It was 0.1 vol % or less. The color tone of the
mandarin orange was observed outside the bag, it was satis-
factorily maintained.

Comparative Example 2-3

[0541] An oxygen-absorbing multilayer film formed of an
oxygen-absorbing multilayer body, which was constituted of
alumina vapor deposition PET film (12 pum)/urethane dry-
lamination adhesive (3 pm)/nylon 6 film (15 wm)/urethane
dry-lamination adhesive (3 um)/oxygen-absorbing layer (20
um)/LLDPE2 (40 pm), was manufactured in the same manner
as in Example 2-13 except that the laminate film obtained in
the same manner as in Comparative Example 2-1 was used in
place of the oxygen-absorbing multilayer film. A self-sup-
porting bag was manufactured in the same manner as in
Example 2-13 and subjected to storage test. As a result, the
oxygen concentration in the bag was 0.1 vol % or less; how-
ever, the color tone of mandarin orange cannot be observed
from outside the bag.

[0542] As is apparent from the results of Examples 2-12
and 2-13, the oxygen-absorbing multilayer bodies of the
present invention delivered satisfactory oxygen-absorbing
performance even under high humidity conditions, and the
content within the bag can be seen from outside the bag.

Example 3-1

[0543] First, oxygen-absorbing resin composition A was
obtained in the same manner as in Example 2-1. Then, using
a multilayer-film manufacturing apparatus equipped with
first to fourth extruders, a feed block, a T die, a cooling roll, a
corona discharge unit, a winder, etc., a linear and low-density
polyethylene (product name: “NOVATEC LL UF641”, here-
inafter referred to as “LLDPE” in Examples 3-1 to 3-11 and
Comparative Examples 3-1 to 3-3, manufactured by Japan
Polyethylene Corporation) was extruded from the first
extruder; the above oxygen-absorbing resin composition A
serving as a material for the oxygen-absorbing layer was
extruded from the second extruder; a polyethylene adhesive
resin (product name: “MODIC M545”, hereinafter referred to
as “AD” in Examples 3-1 to 3-11 and Comparative Examples
3-1 to 3-3, manufactured by Mitsubishi Chemical Corpora-
tion) was extruded from the third extruder, and an ethylene-
vinyl alcohol copolymer (product name: “EVAL [.104B”,
hereinafter referred to as “EVOH” in Examples 3-1 to 3-11
and Comparative Examples 3-1 to 3-3, manufactured by
Kuraray Co., Ltd) was extruded from the fourth extruder; and
passed through the feed block to obtain a four-layer film
formed of four types of materials having a width of 300 mm.
The multilayer film was constituted of LLDPE (20 um)/oxy-
gen-absorbing layer (40 um)/AD (10 um)/EVOH (10 um),
laminated in this order from inside.
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[0544] Subsequently, to the outer layer (EVOH surface) of
the obtained multilayer film, a non-stretched polyethylene
terephthalate sheet of 250 um in thickness (product name:
“Novaclear”, hereinafter referred to as “PET” in Examples
3-1to 3-11 and Comparative Examples 3-1 to 3-3, manufac-
tured by Mitsubishi Chemical Corporation) was attached in
accordance with dry lamination to manufacture an oxygen-
absorbing multilayer body. Note that a two-component cur-
able adhesive (product name: “LX-75A/KW-40”, manufac-
tured by DIC graphics Corporation) was used as the dry-
lamination adhesive and the thickness was set at 3 um. The
obtained multilayer body was thermoformed into a cup-form
oxygen-absorbing multilayer container (inner volume: 70 cc,
aperture: 62 mmxbottom diameter: 52 mmxdepth 28 mm) by
a vacuum molding machine such that the inner layer (LL-
DPE) faced inside. The obtained oxygen-absorbing multi-
layer container had good appearance without thickness devia-
tion.

[0545] The obtained oxygen-absorbing multilayer con-
tainer was filled with a humidity conditioning agent (10 g) to
adjust the relative humidity of the container at 100% or 30%.
The container was sealed using an aluminum foil laminate
film as a top film such that the initial oxygen concentration
was controlled to 5 vol % with nitrogen purge. Thereafter, the
container was stored at 23° C. and a relative humidity of 50%.
The oxygen concentration in the container after one month
was measured and odor of the container was checked by
removing the top film.

Example 3-2

[0546] Anoxygen-absorbing multilayer body was obtained
in the same manner as in Example 3-1 except that cobalt (II)
stearate (0.01 parts by mass in terms of cobalt) was dry-
blended in place of cobalt (II) stearate (0.05 parts by mass).
Thereafter, an oxygen-absorbing multilayer container was
manufactured in the same manner as in Example 3-1. The
oxygen concentration in the container was measured and odor
of the container was checked in the same manner as in
Example 3-1. These results are shown in Table 3.

Example 3-3

[0547] Anoxygen-absorbing multilayer body was obtained
in the same manner as in Example 3-1 except that cobalt (II)
stearate (0.1 parts by mass in terms of cobalt) was dry-
blended in place of cobalt (II) stearate (0.05 parts by mass).
Thereafter, an oxygen-absorbing multilayer container was
manufactured in the same manner as in Example 3-1. The
oxygen concentration in the container was measured and odor
of the container was checked in the same manner as in
Example 3-1. These results are shown in Table 3.

Example 3-4

[0548] An oxygen-absorbing multilayer body was obtained
in the same manner as in Example 3-1 except that cobalt (II)
acetate was used in place of cobalt (II) stearate. Thereafter, an
oxygen-absorbing multilayer container was manufactured in
the same manner as sin Example 3-1. The oxygen concentra-
tion in the container was measured and odor of the container
was checked in the same manner as in Example 3-1. These
results are shown in Table 3.
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Example 3-5

[0549] An oxygen-absorbing multilayer body was obtained
in the same manner as in Example 3-1 except that manganese
(IT) stearate (0.05 parts by mass in terms of manganese) was
dry-blended in place of cobalt (1I) stearate (0.05 parts by mass
in terms of cobalt). Thereafter, an oxygen-absorbing multi-
layer container was manufactured in the same manner as sin
Example 3-1. The oxygen concentration in the container was
measured and odor of the container was checked in the same
manner as in Example 3-1. These results are shown in Table 3.

Example 3-6

[0550] Anoxygen-absorbing multilayer body was obtained
in the same manner as in Example 3-1 except that iron (III)
stearate (0.05 parts by mass in terms of iron) was dry-blended
in place of cobalt (II) stearate (0.05 parts by mass in terms of
cobalt). Thereafter, an oxygen-absorbing multilayer con-
tainer was manufactured in the same manner as in Example
3-1. The oxygen concentration in the container was measured
and odor of the container was checked in the same manner as
in Example 3-1. These results are shown in Table 3.

Example 3-7

[0551] Anoxygen-absorbing multilayer body was obtained
in the same manner as in Example 3-1 except that tetralin
ring-containing copolymerized polyolefin compound B was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, an oxygen-absorbing multi-
layer container was manufactured in the same as in Example
3-1. The oxygen concentration in the container was measured
and odor of the container was checked in the same manner as
in Example 3-1. These results are shown in Table 3.

Example 3-8

[0552] An oxygen-absorbing multilayer body was obtained
in the same manner as in Example 3-7 except that manganese
(IT) stearate (0.05 parts by mass in terms of manganese) was
dry-blended in place of cobalt (1I) stearate (0.05 parts by mass
in terms of cobalt). Thereafter, an oxygen-absorbing multi-
layer container was manufactured in the same manner as in
Example 3-1. The oxygen concentration in the container was
measured and odor of the container was checked in the same
manner as in Example 3-1. These results are shown in Table 3.

Example 3-9

[0553] Anoxygen-absorbing multilayer body was obtained
in the same manner as in Example 3-7 except that iron (III)
stearate (0.05 parts by mass in terms of iron) was dry-blended
in place of cobalt (II) stearate (0.05 parts by mass in term of
cobalt). Thereafter, an oxygen-absorbing multilayer con-
tainer was manufactured in the same manner as in Example
3-1. The oxygen concentration in the container was measured
and odor of the container was checked in the same manner as
in Example 3-1. These results are shown in Table 3.

Example 3-10

[0554] Anoxygen-absorbing multilayer body was obtained
in the same manner as in Example 3-1 except that tetralin
ring-containing copolymerized polyolefin compound C was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, an oxygen-absorbing multi-
layer container was manufactured in the same as in Example
3-1. The oxygen concentration in the container was measured
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and odor of the container was checked in the same manner as
in Example 3-1. These results are shown in Table 3.

Example 3-11

[0555] Anoxygen-absorbing multilayer body was obtained
in the same manner as in Example 3-1 except that tetralin
ring-containing copolymerized polyolefin compound D was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, an oxygen-absorbing multi-
layer container was manufactured in the same as in Example
3-1. The oxygen concentration in the container was measured
and odor of the container was checked in the same manner as
in Example 3-1. These results are shown in Table 3.

Comparative Example 3-1

[0556] A multilayer body was obtained in the same manner
as in Example 3-1 except that an ethylene-methyl methacry-
late copolymer having a methyl methacrylate content of 25
mass % and used in Synthesis Example 1 was used in place of
tetralin ring-containing copolymerized polyolefin compound
A. Thereafter, a multilayer container was manufactured in the
same manner as in Example 3-1. The oxygen concentration in
the container was measured and odor of the container was
checked in the same manner as in Example 3-1. These results
are shown in Table 3.

Comparative Example 3-2

[0557] Iron powder having an average particle diameter of
20 um and calcium chloride were mixed in a mass ratio of
100:1. The mixture and LLDPE were kneaded in a mass ratio
0130:70 to obtain an iron-based oxygen-absorbing resin com-
position. Subsequently, an oxygen-absorbing multilayer
body was obtained in the same manner as in Example 3-1
except that the iron based oxygen-absorbing resin composi-
tion was used in place of oxygen-absorbing resin composition
A. We tried to manufacture a cup-form container by thermo-
forming the obtained oxygen-absorbing multilayer body;
however, it was difficult to perform processing due to genera-
tion of draw down. Furthermore, appearance was not good
because of convexoconcave portions due to the iron powder.
With respect to the containers having just acceptable appear-
ance, the oxygen concentration in the container was measured
and odor of the container was checked in the same manner as
in Example 3-1. These results are shown in Table 3.

Comparative Example 3-3

[0558] An oxygen-absorbing resin composition L. was pre-
pared in the same manner as in Example 3-1 except that
N-MXD6 (product name: “MX nylon S6011”°, manufactured
by Mitsubishi Gas Chemical Company Inc.) was used in
place of tetralin ring-containing copolymerized polyolefin
compound A and the extrusion temperature was set at 270° C.
Subsequently, using a multilayer-film manufacturing appara-
tus equipped with first to third extruders, a feed block, a T die,
a cooling roll, a corona discharge unit, a winder, etc., a linear
and low-density polyethylene was extruded from the first
extruder; oxygen-absorbing resin composition L serving as a
material for an oxygen-absorbing layer was extruded from the
second extruder; and a polyethylene adhesive resin was
extruded from the third extruder; and passed through the feed
block to obtain a five-layer film formed of three types of
materials having a width of 300 mm. The multilayer film was
constituted of LLDPE (20 um)/AD (10 pm)/oxygen-absorb-
ing layer (40 um)/AD (10 um)/LLDPE (20 um) in the order
from inside. Subsequently, an oxygen-absorbing multilayer
body was obtained and then, an oxygen-absorbing multilayer
container was manufactured in the same manner as in
Example 3-1. The oxygen concentration in the container was
measured and odor of the container was checked in the same
manner as in Example 3-1. These results are shown in Table 3.
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TABLE 3
Transition metal
catalyst Relative Relative
Amount humidity 100% humidity 30%
of Oxygen Oxygen

Constitution of transition  concentration concentration

container? Type metal® (vol %)»  Odor (vol %)»  Odor
Example LLDPE/Oxygen- Cobalt 0.05 0.1 orless  Satisfactory 0.1 orless  Satisfactory
3-1 absorbing layer stearate

AY/AD/EVOH//PET
Example LLDPE/Oxygen- Cobalt 0.01 0.8 Satisfactory 0.4 Satisfactory
3-2 absorbing layer stearate

AY/AD/EVOH//PET
Example LLDPE/Oxygen- Cobalt 0.1 0.1 orless  Satisfactory 0.1 orless  Satisfactory
33 absorbing layer stearate

AY/AD/EVOH//PET
Example LLDPE/Oxygen- Cobalt 0.05 0.1 orless  Satisfactory 0.3 Satisfactory
3-4 absorbing layer acetate

AY/AD/EVOH//PET
Example LLDPE/Oxygen- Manganese 0.05 0.1 orless  Satisfactory 0.1 orless  Satisfactory
3-5 absorbing layer stearate

AY/AD/EVOH//PET
Example LLDPE/Oxygen- Tron 0.05 0.7 Satisfactory 0.4 Satisfactory
3-6 absorbing layer stearate

AY/AD/EVOH//PET
Example LLDPE/Oxygen- Cobalt 0.05 0.1 orless  Satisfactory 0.1 orless  Satisfactory
3-7 absorbing layer stearate

BYAD/EVOH//PET
Example LLDPE/Oxygen- Manganese 0.05 0.1 orless  Satisfactory 0.1 orless  Satisfactory
3-8 absorbing layer stearate

BYAD/EVOH//PET
Example LLDPE/Oxygen- Tron 0.05 0.1 orless  Satisfactory 0.1 orless  Satisfactory
39 absorbing layer stearate

BYAD/EVOH//PET
Example LLDPE/Oxygen- Cobalt 0.05 1.5 Satisfactory 1.2 Satisfactory
3-10 absorbing layer stearate

CY/AD/EVOH//PET
Example LLDPE/Oxygen- Cobalt 0.05 1.1 Satisfactory 0.9 Satisfactory
3-11 absorbing layer stearate

D*/AD/EVOH//PET
Comp. LLDPE/EMMA/AD/ Cobalt 0.05 5.4 Satisfactory 5.1 Satisfactory
Example EVOH//PET stearate
3-1
Comp. LLDPE/LLDPE + Iron — — 0.1 orless Iron odor 4.7 Iron odor
Example based oxygen
3-2 absorber/AD/EVOH//

PET
Comp. LLDPE/AD/N- Cobalt 0.05 2.6 Satisfactory 4.8 Satisfactory
Example MXD6/AD/LLDPE//  stearate
3-3 PET

1)Symbol “/P” of layer constitution represents dry lamination
Parts by mass based on resin (100 parts by mass)
DStored at 23° C.

4)Alphabet attached to the end of “oxygen-absorbing layer” represents the type of tetraline ring containing copolymerized polyolefin compound contained
in the oxygen-absorbing layer. For example, “oxygen-absorbing layer A” contains tetraline ring containing copolymerized polyolefin compound A.

YEMMA: ethylene-methyl methacrylate copolymer

[0559] As is apparent from Examples 3-1 to 3-11, the oxy-
gen-absorbing multilayer containers of the present invention
delivered satisfactory oxygen-absorbing performance in a
wide range of humidity conditions from low humidity to high
humidity.

Example 4-1

[0560] Using a multilayer-film manufacturing apparatus
equipped with an extruder, a T die, a cooling roll, a corona
discharge unit, a winder, etc., the above oxygen-absorbing

resin composition A serving as a material for an oxygen-
absorbing layer having a thickness of 30 um was stacked on a
sealant film (product name: “VMX XB15FT”, manufactured
by J-Film Corporation) having a thickness of 40 um, in accor-
dance with extrusion lamination, and thereafter, the surface of
the oxygen-absorbing layer was treated with corona dis-
charge at a rate of 60 m/minute to obtain a laminate film.
Subsequently, onto a corona treated surface of the laminate
film, a nylon 6 film (product name: “N1202”, manufactured
by Toyobo Co., Ltd.) and an alumina vapor deposition PET
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film (product name: “GL-ARH-F”, manufactured by Toppan
Printing Co., [.td.) were stacked by dry lamination, using a
urethane dry-lamination adhesive (product name: “AD-817/
CAT-RT861.-60”, manufactured by Toyo-Morton, L.td.) to
obtain an oxygen-absorbing multilayer film formed of an
oxygen-absorbing multilayer body, which was constituted of
alumina vapor deposition PET film (12 pum)/urethane dry-
lamination adhesive (3 pm)/nylon 6 film (15 wm)/urethane
dry-lamination adhesive (3 um)/oxygen-absorbing layer (30
um)/sealant film (40 pum).

[0561] Using a multilayer sheet molding apparatus (for
forming a five-layer film formed of three types of materials)
equipped with a first to third extruders, a feed block, a T die,
a cooling roll and a sheet winder, an ethylene-propylene
random copolymer (product name: “NOVATEC PP EG7F”,
hereinafter referred to as “PP” in Examples 4-1 to 4-11 and
Comparative Examples 4-1 to 4-3, manufactured by Japan
Polypropylene Corporation) was extruded from the first
extruder, nylon MXD6 (product name: “MXnylon S7007”,
manufactured by Mitsubishi Gas Chemical Company, Inc.)
was extruded from the second extruder; and a maleic anhy-
dride modified polypropylene (product name: “ADMER
QF500”, manufactured by Mitsui Chemicals Inc.) was
extruded from the third extruder, and passed through the feed
block to obtain a gas barrier multilayer sheet, which was
constituted of PP (80 pm)/maleic anhydride modified
polypropylene (15 pm)/nylon MXD6 (40 um)/maleic anhy-
dride modified polypropylene (15 pm)/PP (350 um) in the
order from inside.

[0562] Subsequently, the obtained gas barrier multilayer
sheet was thermoformed into a formed cup-form gas barrier
molded container (inner volume: 70 cc, aperture: 62 mmxbot-
tom diameter: 52 mmxdepth 28 mm) by a vacuum molding
machine such that the inner layer (PP having a thickness of 80
um) faced inside. The obtained cup-form container was filled
with a humidity conditioning agent (10 g) to adjust the rela-
tive humidity of the container to 100% or 30%. Next, the
cup-form container was sealed using the oxygen-absorbing
multilayer film as a cover material such that the initial oxygen
concentration was adjusted to 2 vol % with nitrogen purge and
bonded by means of heat sealing to obtain an oxygen-absorb-
ing sealed container. Note that heat sealing was performed
using a pack-sealing machine manufactured by Eshin Pack
Industry Co. Ltd., at a heat-sealing temperature of 240° C. for
aheat sealing time of 2 seconds, and at a heat sealing pressure
of 0.3 MPa. Thereafter, the container was stored at 23° C.
under conditions of a relative humidity of 50%. After storage
for one month, the oxygen concentration in the container was
measured and the sealing strength of the cover material and
the gas barrier molded container after one month storage was
measured. After the cover material was removed, odor of the
container was checked. Note that in measuring sealing
strength, a section having a width of 15 mm was cut out from
the heat-sealing portion and the sealing strength of the section
was measured by a tension tester (the same shall apply, here-
inafter).

Example 4-2

[0563] An oxygen-absorbing sealed container was manu-
factured in the same manner as in Example 4-1 except that
cobalt (1) stearate (0.01 parts by mass in terms of cobalt) was
dry-blended in place of cobalt (1I) stearate (0.05 parts by mass
in terms of cobalt). With respect to the sealed container, the
oxygen concentration in the container and sealing strength
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were measured and odor of the container was checked in the
same manner as in Example 4-1. These results are shown in
Table 4.

Example 4-3

[0564] An oxygen-absorbing sealed container was manu-
factured in the same manner as in Example 4-1 except that
cobalt (II) stearate (0.1 parts by mass in terms of cobalt) was
dry-blended in place of cobalt (II) stearate (0.05 parts by mass
in terms of cobalt). With respect to the sealed container, the
oxygen concentration in the container and sealing strength
were measured and odor of the container was checked in the
same manner as in Example 4-1. These results are shown in
Table 4.

Example 4-4

[0565] An oxygen-absorbing sealed container was manu-
factured in the same manner as in Example 4-1 except that
cobalt (I) acetate was used in place of cobalt (II) stearate.
With respect to the sealed container, the oxygen concentra-
tion in the container and sealing strength were measured and
odor of the container was checked in the same manner as in
Example 4-1. These results are shown in Table 4.

Example 4-5

[0566] An oxygen-absorbing sealed container was manu-
factured in the same manner as in Example 4-1 except that
manganese (1) stearate (0.05 parts by mass in terms of man-
ganese) was dry-blended in place of cobalt (II) stearate (0.05
parts by mass in terms of cobalt). With respect to the sealed
container, the oxygen concentration in the container and seal-
ing strength were measured and odor of the container was
checked in the same manner as in Example 4-1. These results
are shown in Table 4.

Example 4-6

[0567] An oxygen-absorbing sealed container was manu-
factured in the same manner as in Example 4-1 except that
iron (II) stearate (0.05 parts by mass in terms of iron) was
dry-blended in place of cobalt (II) stearate (0.05 parts by mass
in terms of cobalt). With respect to the sealed container, the
oxygen concentration in the container and sealing strength
were measured and odor of the container was checked in the
same manner as in Example 4-1. These results are shown in
Table 4.

Example 4-7

[0568] An oxygen-absorbing sealed container was manu-
factured in the same manner as in Example 4-1 except that
tetralin ring-containing copolymerized polyolefin compound
B was used in place of tetralin ring-containing copolymerized
polyolefin compound A. With respect to the sealed container,
the oxygen concentration in the container and sealing
strength were measured and odor of the container was
checked in the same manner as in Example 4-1. These results
are shown in Table 4.

Example 4-8

[0569] An oxygen-absorbing sealed container was manu-
factured in the same manner as in Example 4-7 except that
manganese (1) stearate (0.05 parts by mass in terms of man-
ganese) was dry-blended in place of cobalt (II) stearate (0.05
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parts by mass in terms of cobalt). With respect to the sealed
container, the oxygen concentration in the container and seal-
ing strength were measured and odor of the container was
checked in the same manner as in Example 4-1. These results
are shown in Table 4.

Example 4-9

[0570] An oxygen-absorbing sealed container was manu-
factured in the same manner as in Example 4-7 except that
iron (II) stearate (0.05 parts by mass in terms of iron) was
dry-blended in place of cobalt (1I) stearate (0.05 parts by mass
in terms of cobalt). With respect to the sealed container, the
oxygen concentration in the container and sealing strength
were measured and odor of the container was checked in the
same manner as in Example 4-1. These results are shown in
Table 4.

Example 4-10

[0571] An oxygen-absorbing sealed container was manu-
factured in the same manner as in Example 4-1 except that
tetralin ring-containing copolymerized polyolefin compound
C was used in place of tetralin ring-containing copolymerized
polyolefin compound A. With respect to the sealed container,
the oxygen concentration in the container and sealing
strength were measured and odor of the container was
checked in the same manner as in Example 4-1. These results
are shown in Table 4.

Example 4-11

[0572] An oxygen-absorbing sealed container was manu-
factured in the same manner as in Example 4-1 except that
tetralin ring-containing copolymerized polyolefin compound
D was used in place of tetralin ring-containing copolymerized
polyolefin compound A. With respect to the sealed container,
the oxygen concentration in the container and sealing
strength were measured and odor of the container was
checked in the same manner as in Example 4-1. These results
are shown in Table 4.
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Comparative Example 4-1

[0573] A sealed container was manufactured in the same
manner as in Example 4-1 except that an ethylene-methyl
methacrylate copolymer (product name: “Acryft WK402”,
manufactured by Sumitomo Chemical Co., [.td.) having a
methyl methacrylate content of 25 mass % was used in place
of tetralin ring-containing copolymerized polyolefin com-
pound A. With respect to the sealed container, the oxygen
concentration in the container and sealing strength were mea-
sured and odor of the container was checked in the same
manner as in Example 4-1. These results are shown in Table 4.

Comparative Example 4-2

[0574] A sealed container was manufactured in the same
manner as in Example 4-1 except that cobalt (1) stearate was
not used. With respect to the sealed container, the oxygen
concentration in the container and sealing strength were mea-
sured and odor of the container was checked in the same
manner as in Example 4-1. These results are shown in Table 4.

Comparative Example 4-3

[0575] Aniron powder having an average particle diameter
0f'30 pm and calcium chloride were mixed in a mass ratio of
100:1. The mixture and a linear and low-density polyethylene
(product name: “NOVATEC LLLUF641”, hereinafter referred
to as “LLDPE” in Comparative Example 4-3, manufactured
by Japan Polyethylene Corporation) were kneaded in a mass
ratio 01 30:70 to obtain an iron based oxygen-absorbing resin
composition. Next, a sealed container was manufactured in
the same manner as in Example 4-1 except that the iron based
oxygen-absorbing resin composition obtained above was
used in place of oxygen-absorbing resin composition A. With
respect to the sealed container, the oxygen concentration in
the container and sealing strength were measured and odor of
the container was checked in the same manner as in Example
4-1. These results are shown in Table 4.

TABLE 4
Oxygen Sealing
Transitional metal concentration strength
catalyst (vol %)? (kg/15 mm) Odor

Resin used Amount of Relative  Relative Relative  Relative Relative  Relative

in resin transition  humidity humidity Before humidity humidity Before humidity  humidity

composition Type metal 100% 30% storage 100% 30%  storage 100% 30%
Example  Tetralin Cobalt 0.05 0.1 or 0.1 or 2.4 2.3 2.5 Satisfactory  Satisfac-  Satisfac-
4-1 ring-containing stearate less less tory tory

copolymerized

polyolefin

compound A
Example  Tetralin Cobalt 0.01 0.3 0.4 2.5 2.4 24 Satisfactory  Satisfac-  Satisfac-
4-2 ring-containing stearate tory tory

copolymerized

polyolefin

compound A
Example  Tetralin Cobalt 0.1 0.1 or 0.1 or 2.3 2.4 23 Satisfactory  Satisfac-  Satisfac-
4-3 ring-containing stearate less less tory tory

copolymerized

polyolefin

compound A
Example  Tetralin Cobalt 0.05 0.1 or 0.2 2.5 2.3 24 Satisfactory  Satisfac-  Satisfac-
4-4 ring-containing acetate less tory tory

copolymerized
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TABLE 4-continued

Oxygen Sealing
Transitional metal concentration strength
catalyst (vol %)> (kg/15 mm) Odor

Resin used Amount of Relative  Relative Relative  Relative Relative  Relative

in resin transition  humidity  humidity Before humidity humidity Before humidity  humidity

composition Type metal Y 100% 30% storage 100% 30%  storage 100% 30%

polyolefin

compound A
Example  Tetralin Manganese 0.05 0.1 or 0.1 or 24 23 23 Satisfactory  Satisfac-  Satisfac-
4-5 ring-containing stearate less less tory tory

copolymerized

polyolefin

compound A
Example  Tetralin Iron 0.05 0.3 0.3 24 24 2.5 Satisfactory  Satisfac-  Satisfac-
4-6 ring-containing stearate tory tory

copolymerized

polyolefin

compound A
Example  Tetralin Cobalt 0.05 0.1 or 0.1 or 2.5 24 2.5 Satisfactory  Satisfac-  Satisfac-
4-7 ring-containing stearate less less tory tory

copolymerized

polyolefin

compound B
Example  Tetralin Manganese 0.05 0.1 or 0.1 or 23 2.5 24 Satisfactory  Satisfac-  Satisfac-
4-8 ring-containing stearate less less tory tory

copolymerized

polyolefin

compound B
Example  Tetralin Iron 0.05 0.1 or 0.1 or 2.5 24 24 Satisfactory  Satisfac-  Satisfac-
4-9 ring-containing stearate less less tory tory

copolymerized

polyolefin

compound B
Example  Tetralin Cobalt 0.05 0.8 1.0 24 23 23 Satisfactory  Satisfac-  Satisfac-
4-10 ring-containing stearate tory tory

copolymerized

polyolefin

compound C
Example  Tetralin Cobalt 0.05 0.7 0.6 24 24 23 Satisfactory  Satisfac-  Satisfac-
4-11 ring-containing stearate tory tory

copolymerized

polyolefin

compound D
Comp. EMMA® Cobalt 0.05 2.4 22 2.5 2.4 2.4  Satisfactory Satisfac-  Satisfac-
Example stearate tory tory
4-1
Comp. Tetralin — — 23 2.4 24 2.5 2.5 Satisfactory  Satisfac-  Satisfac-
Example ring-containing tory tory
4-2 copolymerized

polyolefin

compound A
Comp. Iron+ LLDPE — — 0.1 or 1.9 23 24 23 Slight Slight Slight
Example less iron iron iron
4-3 odor odor odor

DParts by mass based on resin (100 parts by mass)

2)Oxygen concentration in container after storage at 23° C. for one month. Initial oxxygen concentration value: 2.0 vol %

DEMMA: ethylene-methyl methacrylate copolymer

[0576] As is apparent from Examples 4-1 to 4-11, the oxy-
gen-absorbing sealed containers of the present invention
delivered satisfactory oxygen-absorbing performance under
both high humidity conditions and low humidity conditions,
maintained sealing strength and generated no odor after
absorption of oxygen.

Example 5-1

[0577] With atetralin ring-containing copolymerized poly-
olefin compound A (100 parts by mass), cobalt stearate (II)
(0.05 parts by mass in terms of cobalt) was dry-blended. The
obtained mixture was supplied to a double-screw extruder

having two screws of 37 mm in diameter, at a rate of 15 kg/h
and melt-kneading was performed at a cylinder temperature
0f240° C. and a strand was extruded from an extruder head.
After cooling, the strand was pelletized to obtain oxygen-
absorbing resin composition C.

[0578] Next, using a coextrusion apparatus equipped with
two extruders, a feed block, a T die, a cooling roll, and a
winder, a low-density polyethylene (product name:
“NOVATEC LD LC602A”, hereinafter referred to as “LDPE”
in Examples 5-1 to 5-11 and Comparative Examples 5-1 to
5-5, manufactured by Japan Polyethylene Corporation) was
extruded from a first extruder and oxygen-absorbing resin
composition C serving as a material for an oxygen-absorbing
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layer was extruded from a second extruder, and passed
through the feed block to manufacture a three-layer film
formed of two types of materials to manufacture an oxygen-
absorbing multilayer film of 800 mm in width so as to obtain
a structure of LDPE/oxygen-absorbing layer/LDPE lami-
nated in this order. Thereafter, one of the surfaces of the
oxygen-absorbing multilayer film C was treated with corona
discharge at arte of 60 m/minute.

[0579] Next, on the corona treated surface of the obtained
oxygen-absorbing multilayer film C, a multilayer paper base
material was stacked by extrusion lamination of LDPE to
obtain a film-form oxygen-absorbing paper base material
multilayer body (oxygen-absorbing multilayer body), which
was constituted of a bleached craft paper (basis weight: 330
g/m?)/urethane dry-lamination adhesive (product name:
“TM-250HV/CAT-RT86L-60”, manufactured by Toyo-Mor-
ton, [td., 3 um)/alumina vapor deposition PET film (product
name: “GL-AEH”, manufactured by Toppan Printing Co.,
Ltd., 12 pm)/urethane anchor coating agent (product name:
“EL-557A/B”, manufactured by Toyo-Morton, Ltd., 0.5 um)/
LDPE (15 pm)/LDPE (20 um)/oxygen-absorbing layer (30
um)/LDPE (20 um). The multilayer body was manufactured
into a carton to obtain gable-top oxygen-absorbing paper
container (1000 mL) having a bottom of 7 cm squares. The
moldability and processability of the paper container were
satisfactory, in other words, the carton was easily manufac-
tured.

[0580] Oxygen-absorbing paper container was filled with
1000 mL of Japanese sake such that the amount of air in the
head space was 20 cc, and then, the upper inner surfaces
(LDPE) of the gable-top paper container were mutually
sealed by heat sealing. The sealed paper container thus
obtained was stored at 35° C. for one month. After storage for
one month, the oxygen concentration (head-space oxygen
concentration) in the paper container was measured and the
taste and flavor of the Japanese wine was checked. Further-
more, the heat sealing strength of the upper portion of the
gable-top paper container after one month storage was mea-
sured. These results are shown in Table 5.

Example 5-2

[0581] An oxygen-absorbing paper container was manu-
factured in the same manner as in Example 5-1 except that
cobalt (1) stearate (0.01 parts by mass in terms of cobalt) was
dry-blended in place of cobalt (1I) stearate (0.05 parts by mass
in terms of cobalt). Thereafter, the head-space oxygen con-
centration was measured; the taste and flavor of Japanese sake
was checked, and the heat sealing strength of the upper por-
tion of the paper container was measured in the same manner
as in Example 5-1. These results are shown in Table 5.

Example 5-3

[0582] An oxygen-absorbing paper container was manu-
factured in the same manner as in Example 5-1 except that
cobalt (II) stearate (0.1 parts by mass in terms of cobalt) was
dry-blended in place of cobalt (1I) stearate (0.05 parts by mass
in terms of cobalt). Thereafter, the head-space oxygen con-
centration was measured; the taste and flavor of Japanese sake
was checked, and the heat sealing strength of the upper por-
tion of the paper container was measured in the same manner
as in Example 5-1. These results are shown in Table 5.
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Example 5-4

[0583] An oxygen-absorbing paper container was manu-
factured in the same manner as in Example 5-1 except that
cobalt (I) acetate was used in place of cobalt (II) stearate.
Thereafter, the head-space oxygen concentration was mea-
sured; the taste and flavor of Japanese sake was checked; and
the heat sealing strength of the upper portion of the paper
container was measured in the same manner as in Example
5-1. These results are shown in Table 5.

Example 5-5

[0584] An oxygen-absorbing paper container was manu-
factured in the same manner as in Example 5-1 except that
manganese (1) stearate (0.05 parts by mass in terms of man-
ganese) was dry-blended in place of cobalt (II) stearate (0.05
parts by mass in terms of cobalt). Thereafter, the head-space
oxygen concentration was measured; the taste and flavor of
Japanese sake was checked and the heat sealing strength of
the upper portion of the paper container was measured in the
same manner as in Example 5-1. These results are shown in
Table 5.

Example 5-6

[0585] An oxygen-absorbing paper container was manu-
factured in the same manner as in Example 5-1 except that
iron (II) stearate (0.05 parts by mass in terms of iron) was
dry-blended in place of cobalt (II) stearate (0.05 parts by mass
in terms of cobalt). Thereafter, the head-space oxygen con-
centration was measured; the taste and flavor of Japanese sake
was checked and the heat sealing strength ofthe upper portion
of'the paper container was measured in the same manner as in
Example 5-1. These results are shown in Table 5.

Example 5-7

[0586] An oxygen-absorbing paper container was manu-
factured in the same manner as in Example 5-1 except that
tetralin ring-containing copolymerized polyolefin compound
B was used in place of tetralin ring-containing copolymerized
polyolefin compound A. Thereafter, the head-space oxygen
concentration was measured; the taste and flavor of Japanese
sake was checked; and the heat sealing strength of the upper
portion of the paper container was measured in the same
manner as in Example 5-1. These results are shown in Table 5.

Example 5-8

[0587] An oxygen-absorbing paper container was manu-
factured in the same manner as in Example 5-7 except that
manganese (1) stearate (0.05 parts by mass in terms of man-
ganese) was dry-blended in place of cobalt (II) stearate (0.05
parts by mass in terms of cobalt). Thereafter, the head-space
oxygen concentration was measured; the taste and flavor of
Japanese sake was checked and the heat sealing strength of
the upper portion of the paper container was measured in the
same manner as in Example 5-1. These results are shown in
Table 5.

Example 5-9

[0588] An oxygen-absorbing paper container was manu-
factured in the same manner as in Example 5-7 except that
iron (II) stearate (0.05 parts by mass in terms of iron) was
dry-blended in place of cobalt (II) stearate (0.05 parts by mass
in terms of cobalt). Thereafter, the head-space oxygen con-
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centration was measured; the taste and flavor of Japanese sake
was checked and the heat sealing strength of the upper portion
of'the paper container was measured in the same manner as in
Example 5-1. These results are shown in Table 5.

Example 5-10

[0589] An oxygen-absorbing paper container was manu-
factured in the same manner as in Example 5-1 except that
tetralin ring-containing copolymerized polyolefin compound
C was used in place of tetralin ring-containing copolymerized
polyolefin compound A. Thereafter, the head-space oxygen
concentration was measured; the taste and flavor of Japanese
sake was checked; and the heat sealing strength of the upper
portion of the paper container was measured in the same
manner as in Example 5-1. These results are shown in Table 5.

Example 5-11

[0590] An oxygen-absorbing paper container was manu-
factured in the same manner as in Example 5-1 except that
tetralin ring-containing copolymerized polyolefin compound
D was used in place of tetralin ring-containing copolymerized
polyolefin compound A. Thereafter, the head-space oxygen
concentration was measured; the taste and flavor of Japanese
sake was checked; and the heat sealing strength of the upper
portion of the paper container was measured in the same
manner as in Example 5-1. These results are shown in Table 5.

Comparative Example 5-1

[0591] A paper container was manufactured in the same
manner as in Example 5-1 except that an ethylene-methyl
methacrylate copolymer having a methyl methacrylate con-
tent of 25 mass % used in Synthesis Example 1 was used in
place of tetralin ring-containing copolymerized polyolefin
compound A. Thereafter, the head-space oxygen concentra-
tion was measured; the taste and flavor of Japanese sake was
checked; and the heat sealing strength of the upper portion of
the paper container was measured in the same manner as in
Example 5-1. These results are shown in Table 5.

Comparative Example 5-2

[0592] A paper container was manufactured in the same
manner as in Example 5-1 except that cobalt (1) stearate was
not used. Thereafter, the head-space oxygen concentration
was measured; the taste and flavor of Japanese sake was
checked and the heat sealing strength of the upper portion of
the paper container was measured in the same manner as in
Example 5-1. These results are shown in Table 5.

Comparative Example 5-3

[0593] Oxygen-absorbing resin composition D was pre-
pared in the same manner as in Example 5-1 except that
N-MXD6 (product name: “MX nylon 56011, manufactured
by Mitsubishi Gas Chemical Company, Inc.) was used in
place of tetralin ring-containing copolymerized polyolefin
compound A. Subsequently, using a multilayer film manufac-
turing apparatus equipped with a first to third extruders, a feed
block, a T die, a cooling roll, a corona discharge unit, a
winder, etc., LDPE was extruded from the first extruder;
oxygen-absorbing resin composition D serving as a material
for an oxygen-absorbing layer was extruded from the second
extruder; and a polyethylene adhesive resin (product name:
“MODIC M545”, hereinafter referred to as “AD” in Com-
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parative Example 5-3, manufactured by Mitsubishi Chemical
Corporation) was extruded from the third extruder; and
passed through the feed block to obtain oxygen-absorbing
multilayer film D. The multilayer film was constituted of
LDPE (20 um)/polyethylene adhesive resin (10 pm)/oxygen-
absorbing layer (30 um)/polyethylene adhesive resin (10 pm)/
LDPE (20 um) from inside. Subsequently, an oxygen-absorb-
ing paper container was manufactured in the same manner as
in Example 5-1 except that the above oxygen-absorbing mul-
tilayer film D was used in place of oxygen-absorbing multi-
layer film C. Thereafter, the head-space oxygen concentration
was measured; the taste and flavor of Japanese sake was
checked; and the heat sealing strength of the upper portion of
the paper container was measured in the same manner as in
Example 5-1. These results are shown in Table 5.

Comparative Example 5-4

[0594] Iron powder having an average particle diameter of
30 um and calcium chloride were mixed in a mass ratio of
100:1. The mixture and LDPE were kneaded in a mass ratio of
30:70 to obtain an iron-based oxygen-absorbing resin com-
position. We tried to manufacture a three-layer film formed of
two types of materials in the same manner as in Example 5-1
except that iron-based oxygen-absorbing resin composition
was used in place of oxygen-absorbing resin composition C;
however, a film having smooth surface that can be sufficiently
subjected to further studies was not able to be obtained
because of the presence of convexoconcave portions pro-
duced in the surface of the film due to iron powder.

Comparative Example 5-5

[0595] On the LDPE film having a thickness 50 pum, a film
(30 pum in thickness) of iron-based oxygen-absorbing resin
composition obtained in Comparative Example 5-4 and serv-
ing as an oxygen-absorbing layer was stacked in accordance
with extrusion lamination to manufacture a laminate film,
which was constituted of iron-based oxygen-absorbing layer
(30 um)/LDPE (50 um). Thereafter, the oxygen-absorbing
layer surface was treated with corona discharge.

[0596] An oxygen-absorbing paper base material multi-
layer body, which was constituted of bleached craft paper
(basis weight: 330 g/m?)/urethane dry-lamination adhesive (3
um)/alumina vapor deposition PET film (12 pum)/urethane
anchor coating agent (0.5 um)/LDPE (15 pum)/oxygen-ab-
sorbing layer (30 um)/LLDPE (50 pm), was manufactured by
extrusion lamination of LDPE on a multilayer paper base
material in the same manner as in Example 5-1 except that the
laminate film obtained above was used in place of the oxygen-
absorbing multilayer film C constituted of three layers of two
types of materials. Thereafter, we tried to manufacture a
gable-top paper container from the multilayer body; however
it was difficult to form the corners of the paper container.
Then, we tried to manufacture a paper container by lowering
a speed of manufacturing a container. As a result, the paper
container was finally obtained with a large number of defec-
tive products (that were eliminated). Thereafter, the head-
space oxygen concentration of the obtained paper container
was measured, the taste and flavor of Japanese sake was
checked and the heat sealing strength of the upper portion of
the paper container was measured in the same manner as in
Example 5-1. These results are shown in Table 5.
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TABLE §

Transition

metal catalyst

Layer constitution of paper container! Type Amount®

Example 5-1 LDPE/Oxygen-absorbing layer A%/ LDPE/LDPE/*/Alumina vapor Cobalt stearate 0.05
deposition PET/**/Paper base material

Example 5-2 LDPE/Oxygen-absorbing layer AS/LDPE/LDPE/*/Alumina vapor Cobalt stearate 0.01
deposition PET/**/Paper base material

Example 5-3 LDPE/Oxygen-absorbing layer A%/ LDPE/LDPE/*/Alumina vapor Cobalt stearate 0.1
deposition PET/**/Paper base material

Example 5-4 LDPE/Oxygen-absorbing layer A%/ LDPE/LDPE/*/Alumina vapor Cobalt acetate 0.05
deposition PET/**/Paper base material

Example 5-5 LDPE/Oxygen-absorbing layer AS/LDPE/LDPE/*/Alumina vapor Manganese 0.05
deposition PET/**/Paper base material stearate

Example 5-6 LDPE/Oxygen-absorbing layer A%/ LDPE/LDPE/*/Alumina vapor Iron stearate 0.05
deposition PET/**/Paper base material

Example 5-7 LDPE/Oxygen-absorbing layer B®/LDPE/LDPE/*/Alumina vapor Cobalt stearate 0.05
deposition PET/**/Paper base material

Example 5-8 LDPE/Oxygen-absorbing layer B®/LDPE/LDPE/*/Alumina vapor Manganese 0.05
deposition PET/**/Paper base material stearate

Example 5-9 LDPE/Oxygen-absorbing layer B®/LDPE/LDPE/*/Alumina vapor Iron stearate 0.05
deposition PET/**/Paper base material

Example 5-10  LDPE/Oxygen-absorbing layer C¥/LDPE/LDPE/*/Alumina vapor Cobalt stearate 0.05
deposition PET/**/Paper base material

Example 5-11  LDPE/Oxygen-absorbing layer D®/LDPE/LDPE/*/Alumina vapor Cobalt stearate 0.05
deposition PET/**/Paper base material

Comparative LDPE/EMMA*/LDPE/LDPE/*/Alumina vapor deposition Cobalt stearate 0.05>

Example 5-1 PET/**/Paper base material

Comparative LDPE/Oxygen-absorbing layer A%/ LDPE/LDPE/*/Alumina vapor — —

Example 5-2 deposition PET/**/Paper base material

Comparative LDPE/AD/N-MXD6/AD/LDPE/LDPE/*/Alumina vapor deposition Cobalt stearate 0.05%

Example 5-3 PET/**/Paper base material

Comparative LDPE/LDPE + Iron based oxygen absorbet/LDPE/*/Alumina vapor ~ — —

Example 5-5 deposition PET/**/Paper base material

Oxygen Heat-sealing strength (kg)
concentration® (vol %) Taste and flavor Before storage After storage
Example 5-1 0.1 orless Satisfactory 3.8 39
Example 5-2 2.7 Almost 3.7 3.7
satisfactory

Example 5-3 0.1 orless Satisfactory 3.8 3.7

Example 5-4 0.1 orless Satisfactory 3.8 39

Example 5-5 0.1 orless Satisfactory 3.9 39

Example 5-6 0.1 orless Satisfactory 3.8 39

Example 5-7 0.1 orless Satisfactory 3.8 3.7

Example 5-8 0.1 orless Satisfactory 3.9 3.8

Example 5-9 0.1 orless Satisfactory 3.9 3.7

Example 5-10 33 Almost 4.2 4.1

satisfactory

Example 5-11 0.1 orless Satisfactory 4.0 4.0

Comparative 15.2 Reduced 4.1 4.2

Example 5-1

Comparative 17.0 Reduced 3.8 3.7

Example 5-2

Comparative 55 Almost 3.9 1.1

Example 5-3 satisfactory

Comparative 0.1 orless Reduced” 3.8 3.7

Example 5-5

DIn layer constitution, * represents anchor coat and ** represents dry lamination

2Content of transition metal (parts by mass) based on copolymerized polyolefin compound (100 parts by mass)
DAfter being stored at 35° C. for one month

DEMMA: ethylene-methyl methacrylate copolymer

DContent of transition metal (parts by mass) based on EMMA (100 parts by mass)
9Content of transition metal (parts by mass) based on N-MXD6100 (100 parts by mass)
7)Aldehyde odor is sensed

8)Alphabet attached to the end of “oxygen-absorbing layer” represents the type oftetraline ring containing copolymerized polyolefin compound
contained in the oxygen-absorbing layer. For example, “oxygen-absorbing layer A” contains tetraline ring containing copolymerized polyolefin

compound A.
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[0597] As is apparent from Table 5, it was confirmed that
the paper containers of Examples 5-1 to 5-11 deliver satisfac-
tory oxygen-absorbing performance, and that the taste and
flavor of the content and container strength even after storage
are maintained.

Example 6-1

[0598] Using a multilayer tube manufacturing apparatus
(for forming a six-layer film formed of five types of materials)
equipped with five extruders, a feed block, a T die, a cooling
roll, etc., a high-density polyethylene (product name:
“NOVATEC HD HB420R”, hereinafter referred to as
“HDPE” in Examples 6-1 to 6-11 and Comparative Examples
6-1 to 6-3, manufactured by Japan Polyethylene Corporation)
serving as an inner layer was extruded from a first extruder;
oxygen-absorbing resin composition A serving as an oxygen-
absorbing layer was extruded from a second extruder; an
adhesive polyethylene (product name: “MODIC 1502, here-
inafter referred to as “adhesive PE” in Examples 6-1 to 6-11
and Comparative Examples 6-1 to 6-3, manufactured by Mit-
subishi Chemical Corporation) serving as an adhesion layer
was extruded from a third extruder; an ethylene-vinyl alcohol
copolymer (product name: “EVAL F171B”, hereinafter
referred to as “EVOH” in Examples 6-1 to 6-11 and Com-
parative Examples 6-1 to 6-3 manufactured by Kuraray Co.,
Ltd.) serving as a gas barrier layer was extruded from a fourth
extruder; and a low-density polyethylene (product name:
“NOVATEC LD YF30”, hereinafter referred to as “LDPE” in
Examples 6-1 to 6-11 and Comparative Examples 6-1 to 6-3,
manufactured by Japan Polyethylene Corporation) was
extruded from a fifth extruder to obtain a multilayer tubular
form constituted of six-layers formed of five types of mate-
rials (inner diameter 35 mm), which was constituted of HDPE
(120 um)/oxygen-absorbing layer (100 pm)/adhesive PE (30
um)/gas barrier layer (50 um)/adhesive PE (30 um)/LDPE
(120 um), laminated in this order from the inner layer side
toward the outer layer side.

[0599] The multilayer tubular form was cut into pieces
having a length of 160 mm to obtain tubular molded articles.
To one ofthe ends of each tubular molded article, a mouth part
was bonded having a gas barrier property and primarily
formed of a high-density polyethylene (product name:
“NOVATEC HD HI360”, manufactured by Japan Polyethyl-
ene Corporation) and having an opening for ejecting the
content. To an opening formed at the side of the mouth part
opposite to the side close to the tubular molded article, a
detachable cap was provided for sealing the opening. In this
way, a tubular container was obtained. Note that the other end
of the tubular molded article (the tubular container) was not
closed in this stage and remained open in order to introduce a
content in the following evaluation test.

[0600] Using the tubular container obtained in Example
6-1, the following tests were performed.

(1) Oxygen Concentration

[0601] The open end of the tubular container was heat-
sealed to seal the container, air (oxygen concentration: 20.8
vol %) was introduced through the opening provided to the
mouth part of the tubular container into the tubular container
and replaced for the atmosphere within the container. There-
after, air (100 cc) was introduced and the opening of the
mouth part was sealed with an aluminum foil laminate film
and a cap was further provided on the film. The container was
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stored at 25° C. under 50% RH for 7 days. After the storage,
the oxygen concentration in the container was measured.
Furthermore, the container obtained in the same manner up to
the step of providing a cap was stored at 25° C. under 50% RH
for one month. Then, the oxygen concentration in the con-
tainer after storage was measured. These results are shown in
Table 6.

(2) Storage Stability of Content

[0602] After the open end of the tubular container was
sealed by heat sealing, an aqueous 10% vitamin C solution
(100 mL) was introduced into the tubular container through
the opening of the mouth part provided to the tubular con-
tainer and the opening of the mouth part was sealed with an
aluminum foil laminate film and a cap was further provided
on the film. The container was stored under the environment
0f 25° C. and 50% RH for 2 months. Then, the aluminum foil
laminate film was removed to check odor of the head space of
the container and the color tone of the content.

(3) Strength Maintainability

[0603] The content was removed from the tubular container
in which aqueous vitamin C solution was stored for 2 months
in the above test “(2) storage stability of content” and the
multilayer body potion of the tubular container was squeezed
50 times by hand and the portion squeezed by hand was
observed to check the presence or absence of interlayer peel-
ing. Tubular containers in which interlayer peeling was not
observed were evaluated as “good”, whereas Tubular contain-
ers in which interlayer peeling was observed were evaluated
as “poor”.

Example 6-2

[0604] A tubular container was manufactured in the same
manner as in Example 6-1 except that cobalt (II) stearate (0.01
parts by mass in terms of cobalt) was dry-blended in place of
cobalt (II) stearate (0.05 parts by mass in terms of cobalt). The
individual tests were performed in the same manner as in
Example 6-1. These results are shown in Table 6.

Example 6-3

[0605] A tubular container was manufactured in the same
manner as in Example 6-1 except that cobalt (IT) stearate (0.1
parts by mass in terms of cobalt) was dry-blended in place of
cobalt (II) stearate (0.05 parts by mass in terms of cobalt). The
individual tests were performed in the same manner as in
Example 6-1. These results are shown in Table 6.

Example 6-4

[0606] A tubular container was manufactured in the same
manner as in Example 6-1 except that cobalt (II) acetate was
used in place of cobalt (II) stearate. The individual tests were
performed in the same manner as in Example 6-1. These
results are shown in Table 6.

Example 6-5

[0607] A tubular container was manufactured in the same
manner as in Example 6-1 except that manganese (1I) stearate
(0.05 parts by mass in terms of manganese) was dry-blended
in place of cobalt (I]) stearate (0.05 parts by mass in terms of
cobalt). The individual tests were performed in the same
manner as in Example 6-1. These results are shown in Table 6.
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Example 6-6

[0608] A tubular container was manufactured in the same
manner as in Example 6-1 except that iron (III) stearate (0.05
parts by mass in terms of iron) was dry-blended in place of
cobalt (II) stearate (0.05 parts by mass in terms of cobalt). The
individual tests were performed in the same manner as in
Example 6-1. These results are shown in Table 6.

Example 6-7

[0609] A tubular container was manufactured in the same
manner as in Example 6-1 except that tetralin ring-containing
copolymerized polyolefin compound B was used in place of
tetralin ring-containing copolymerized polyolefin compound
A. The individual tests were performed in the same manner as
in Example 6-1. These results are shown in Table 6.

Example 6-8

[0610] A tubular container was manufactured in the same
manner as in Example 6-7 except that manganese (1) stearate
(0.05 parts by mass in terms of manganese) was dry-blended
in place of cobalt (II) stearate (0.05 parts by mass in terms of
cobalt). The individual tests were performed in the same
manner as in Example 6-1. These results are shown in Table 6.

Example 6-9

[0611] A tubular container was manufactured in the same
manner as in Example 6-7 except that iron (III) stearate (0.05
parts by mass in terms of iron) was dry-blended in place of
cobalt (II) stearate (0.05 parts by mass in terms of cobalt). The
individual tests were performed in the same manner as in
Example 6-1. These results are shown in Table 6.

Example 6-10

[0612] A tubular container was manufactured in the same
manner as in Example 6-1 except that tetralin ring-containing
copolymerized polyolefin compound C was used in place of
tetralin ring-containing copolymerized polyolefin compound
A. The individual tests were performed in the same manner as
in Example 6-1. These results are shown in Table 6.

Example 6-11

[0613] A tubular container was manufactured in the same
manner as in Example 6-1 except that tetralin ring-containing
copolymerized polyolefin compound D was used in place of
tetralin ring-containing copolymerized polyolefin compound
A. The individual tests were performed in the same manner as
in Example 6-1. These results are shown in Table 6.
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Comparative Example 6-1

[0614] A tubular container was manufactured in the same
manner as in Example 6-1 except that an ethylene-methyl
methacrylate copolymer having a methyl methacrylate con-
tent of 25 mass % (product name: “Acryft WK402”, manu-
factured by Sumitomo Chemical Co., [.td.) was used in place
of tetralin ring-containing copolymerized polyolefin com-
pound A. Individual tests were performed in the same manner
as in Example 6-1. These results are shown in Table 6.

Comparative Example 6-2

[0615] A tubular container was manufactured in the same
manner as in Example 6-1 except that cobalt (1) stearate was
not used. The individual tests were performed in the same
manner as in Example 6-1. These results are shown in Table 6.

Comparative Example 6-3

[0616] A granular oxygen absorbent obtained by coating
reduced iron powder (100 parts by mass) having an average
particle diameter of 20 um with calcium chloride (3 parts by
mass) and HDPE were kneaded in a mass ratio of 30:70 to
obtain an iron based oxygen-absorbing resin composition.
Subsequently, using a multilayer tube manufacturing appara-
tus (for forming a six-layer film formed of five types of
materials) equipped with five extruders, a feed block, a T die,
a cooling roll, etc., HDPE was extruded from a first extruder;
the iron based oxygen-absorbing resin composition was
extruded from a second extruder; adhesive PE was extruded
from a third extruder; EVOH serving as a gas barrier layer
was extruded from a fourth extruder; and LDPE was extruded
from a fifth extruder to obtain a multilayer tubular form
constituted of six-layer film formed of five types of materials
(inner diameter: 35 mm), which was constituted of HDPE (60
um)/iron based oxygen-absorbing resin composition (60
um)/adhesive PE (30 um)/gas barrier layer (50 pum)/adhesive
PE (30 um)/LDPE (120 um) laminated in this order from the
inner layer side toward the outer layer. The multilayer tubular
form was cut into pieces having a length of 160 mm to obtain
tubular molded articles. To one of the ends of each tubular
molded articles, a mouth part was bonded having a gas barrier
property and primarily formed of a high-density polyethylene
(product name: “NOVATEC HD-HJ360”, manufactured by
Japan Polyethylene Corporation) and having an opening for
ejecting the content. To an opening formed at the side of the
mouth part opposite to the side close to the tubular molded
article, a detachable cap was provided for sealing the opening.
In this way, a tubular container was obtained. Using the tubu-
lar container, the individual tests were performed in the same
manner as in Example 6-1. These results are shown in Table 6.

TABLE 6
Oxygen
Transition concentration
metal catalyst (vol %)>
Amount of After Storage stability of
Resin used in resin transition After 7 one content® Strength
composition Type metal? days month Odor Color tone maintainability
Example  Tetralin ring-containing  Cobalt 0.05 1.8 0.1 or Satisfactory  Satisfactory good

6-1 copolymerized polyolefin stearate
compound A

less
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TABLE 6-continued
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Oxygen

Transition
metal catalyst

concentration
(vol %)>

Amount of After Storage stability of

Resin used in resin transition  After 7 one content® Strength

composition Type metalV days month Odor Color tone maintainability
Example  Tetralin ring-containing  Cobalt 0.01 53 0.8  Satisfactory  Almost good
6-2 copolymerized polyolefin stearate satisfactory

compound A
Example  Tetralin ring-containing  Cobalt 0.1 2.0 0.1 or Satisfactory  Satisfactory good
6-3 copolymerized polyolefin stearate less

compound A
Example  Tetralin ring-containing  Cobalt 0.05 23 0.1 or Satisfactory  Satisfactory good
6-4 copolymerized polyolefin acetate less

compound A
Example  Tetralin ring-containing  Manganese 0.05 32 0.1 or Satisfactory  Satisfactory good
6-5 copolymerized polyolefin stearate less

compound A
Example  Tetralin ring-containing  Iron 0.05 3.1 0.1 or Satisfactory  Satisfactory good
6-6 copolymerized polyolefin stearate less

compound A
Example  Tetralin ring-containing  Cobalt 0.05 14 0.1 or Satisfactory  Satisfactory good
6-7 copolymerized polyolefin stearate less

compound B
Example  Tetralin ring-containing  Manganese 0.05 1.5 0.1 or Satisfactory  Satisfactory good
6-8 copolymerized polyolefin stearate less

compound B
Example  Tetralin ring-containing  Iron 0.05 1.8 0.1 or Satisfactory  Satisfactory good
6-9 copolymerized polyolefin stearate less

compound B
Example  Tetralin ring-containing  Cobalt 0.05 9.3 3.0  Almost Almost good
6-10 copolymerized polyolefin stearate satisfactory  satisfactory

compound C
Example  Tetralin ring-containing  Cobalt 0.05 6.9 1.8 Almost Almost good
6-11 copolymerized polyolefin stearate satisfactory  satisfactory

compound D
Comp. EMMA® Cobalt 0.05 20.5 20.4  Almost Reduced good
Example stearate satisfactory
6-1
Comp. Tetralin ring-containing  — — 20.2 19.8  Almost Reduced good
Example  copolymerized polyolefin satisfactory
6-2 compound A
Comp. Iron + HDPE — — 10.3 6.0 Iron odor Slightly poor
Example reduced
6-3

Dparts by mass based on resin (100 parts by mass)
DStored at 25° C., 50% RH

DResults after 2 month storage at 25° C., 50% RH
DEMMA: ethylene-methyl methacrylate copolymer

[0617] As is apparent from Examples 6-1 to 6-11, the tubu-
lar containers of the present invention delivered satisfactory
oxygen-absorbing performance under low humidity condi-
tions and improved storage stability of the content, and gen-
erated no odor after absorption of oxygen and maintained
strength.

[0618] Note that vials are taken as an example and demon-
strated in the following Examples 7-1 to 7-4. As is described
in the specification of the present application, since charac-
teristics demanded for ampules, prefilled syringes and
vacuum blood collection tubes are the same as for vials, the
present invention is not particularly limited by the following
Examples 7-1 to 7-4.

Example 7-1

[0619] With atetralin ring-containing copolymerized poly-
olefin compound A (100 parts by mass), cobalt stearate (II)
(0.05 parts by mass in terms of cobalt) was dry-blended. The

obtained mixture was supplied to a double-screw extruder
having two screws of 37 mm in diameter, at a rate of 30 kg/h.
Melt-kneading was performed at a cylinder temperature of
220° C. and a strand was extruded from an extruder head.
After cooling, the strand was pelletized to obtain an oxygen-
absorbing resin composition E. Subsequently, as shown
below, a multilayer injection molded container, i.e., vial, was
manufactured by using the oxygen-absorbing resin composi-
tion E. Thereafter, performance of the obtained vial was
evaluated as shown below. The evaluation results are shown in
Table 7.

[Manufacturing of Vial]

[0620] Under the following conditions, the polyester for
constituting a resin layer (layer B) was injected from an
injection cylinder and then the oxygen-absorbing resin com-
position E for constituting an oxygen-absorbing layer (layer
A) was injected from another injection cylinder simulta-



US 2014/0373485 Al

neously with the polyester for constituting layer B. Subse-
quently, the polyester for constituting layer B was injected in
a necessary amount to fill the cavity of an injection mold to
obtain an injection molded article of a three-layer constitution
(B/A/B). Thereatfter, the obtained injection-molded article
was cooled to a predetermined temperature and transferred to
a mold for blow molding. Blow molding was performed to
manufacture a vial (bottle portion). The total mass of the vial
herein was specified as 24 g and the mass of layer A was
specified as 30 mass % of the total mass of the vial. Further-
more, as the polyester constituting layer B, a polyethylene
terephthalate resin (product name: “RT-553C”, hereinafter
abbreviated as “PET” in Examples 7-1 to 7-4 and Compara-
tive Examples 7-1 to 7-2, manufactured by Japan Unipet) was
used.

(Shape of Vial)

[0621] The whole length of a vial was specified as 89 mm,
the outer diameter as 40 mm¢ and the film thickness as 1.8
mm. Note that a vial was manufactured by use of an integrated
injection blow molding machine (Type: IBS 85, proving 4
vials, manufactured by UNILOY).

(Molding Conditions for Vial)

[0622] Temperature of injection cylinder for layer A: 220°
C.

Temperature of injection cylinder for layer B: 280° C.
Temperature of resin flow channel in injection mold: 280° C.
Blowing temperature: 150° C.

Temperature of cooling water for blow mold: 15° C.

[Evaluation of Vial Performance]

[0623] Measurement of oxygen concentration in the
obtained vial, evaluation of visibility of a content, drop test
and elution test were performed in accordance with the fol-
lowing methods and evaluation was made based on the fol-
lowing criteria.

(1) Oxygen Concentration in Vial

[0624] Vials were each filled with pure water (50 mL),
sealed with a rubber tap and an aluminum cap and stored in an
atmosphere of 23° C. and 60% RH. After 3 days and one
month, the oxygen concentration of the head space was mea-
sured by an oxygen concentration measurement apparatus
(LC-750F, manufactured by Toray Engineering Co. Ltd.).

(2) Visibility of Content

[0625] The visibility of the contents of vials was visually
observed. If the content was visible without any problem, the
vial was determined to come up to the standard.

(3) Drop Test

[0626] After a vial was stored in an atmosphere of 40° C.
and 90% RH for one month, the vial was filled up with pure
water (50 mL) and then sealed by a rubber tap and an alumi-
num cap. The sealed container thus obtained was allowed to
drop from a height of 2 m. The appearance of the container at
this time was checked.
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(4) Elusion Test

[0627] After a vial was stored in an atmosphere of 40° C.
and 90% RH for one month, the vial was filled up with pure
water (50 mL) and then sealed by a rubber tap and an alumi-
num cap. The sealed container thus obtained was stored in an
atmosphere of 40° C. and 60% RH for 4 months and then the
total amount of carbon (hereinafter, TOC) in the pure water
was measured.

(TOC Measurement)

[0628] Apparatus: TOC-V .y manufactured by Shimadzu
Corporation

[0629]

[0630] Gasand flow rate: highly purified air, 150 m[./minin
TOC meter

Temperature of combustion furnace: 720° C.

[0631] Injection amount: 150 pL
[0632] Detection limit: 1 pg/ml.
Examples 7-2 to 7-4
[0633] Oxygen-absorbing resin compositions and vials

were manufactured in the same manner as in Example 7-1
except that each of the corresponding tetralin ring-containing
copolymerized polyolefin compounds shown in Table 7 was
used in place of the tetralin ring-containing copolymerized
polyolefin compound A. The performance of the obtained
vials was individually evaluated in the same manner as in
Example 7-1. The evaluation results are shown in Table 7.

Comparative Example 7-1

[0634] Single-layer vials having the same shape as that in
Example 7-1 was manufactured in the same manner as in
Example 7-1 except that PET (100 parts by mass) was used in
place of oxygen-absorbing resin composition E and the injec-
tion cylinder temperature for layer A was changed from 220°
C. to 280° C. The performance of the obtained vials was
evaluated in the same manner as in Example 7-1. The evalu-
ation results are shown in Table 7.

Comparative Example 7-2

[0635] With nylon MXD6 (Product name: trade name “MX
nylon S7007”, manufactured by Mitsubishi Gas Chemical
Company, Inc.) (100 parts by mass), cobalt stearate (1) (0.04
parts by mass in terms of cobalt) was dry-blended. The
obtained mixture was supplied to a double-screw extruder
having two screws of 37 mm in diameter at a rate of 30 kg/h.
Melt-kneading was performed at a cylinder temperature of
280° C. and a strand was extruded from an extruder head.
After cooling, the strand was pelletized to obtain an oxygen-
absorbing resin composition M. Vials were manufactured in
the same manner as in Example 7-1 except that oxygen-
absorbing resin composition M was used in place of oxygen-
absorbing resin composition E and the injection cylinder
temperature for layer A was changed from 220° C. to 280° C.
The performance of the obtained vials was evaluated in the
same manner as in Example 7-1. The evaluation results are
shown in Table 7.
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TABLE 7
Oxygen
concentration
vol %)Y Elution test,
Resin After TOC
used in Layer After 3 one Visibility of amount®
Resin used in layer A layer B constitution days month content Drop test (ug/mL)
Example  Tetralin ring-containing PET Three 2.7 0.1 or Transparent No breakage Detection
7-1 copolymerized polyolefin layers less  (acceptable) is observed in limit or less
compound A all containers
Example  Tetralin ring-containing PET Three 1.3 0.1 or Transparent No breakage Detection
7-2 copolymerized polyolefin layers less  (acceptable) is observed in limit or less
compound B all containers
Example  Tetralin ring-containing PET Three 2.5 0.1 or Transparent No breakage Detection
7-3 copolymerized polyolefin layers less  (acceptable) is observed in limit or less
compound C all containers
Example  Tetralin ring-containing PET Three 23 0.1 or Transparent No breakage Detection
7-4 copolymerized polyolefin layers less  (acceptable) is observed in limit or less
compound D all containers
Comp. PET single layer Single layer 20.5 20.5 Transparent No breakage Detection
Example (acceptable) is observed in limit or less
7-1 all containers
Comp. Nylon MXD6 PET Three 19.5 16.5 Hazy 7 out of 20 are 38
Example layers (acceptable) broken
7-2

DStored at 23° C., 60% RH
2Detection lower limit is 0.1 (ng/mL)

[0636] As is apparent from Table 7, it was confirmed that
the vials of Examples 7-1 to 7-4 have satisfactory oxygen-
absorbing property and maintain satisfactory strength even
after long-term storage, and that the amount of elution from
the container to the content is small. Furthermore, it was
confirmed that the vials of Examples 7-1 to 7-4 each have
sufficient visibility of the content in a container, and are
excellent in transparency.

Example 8-1

[0637] As shown below, a syringe was manufactured by
using the oxygen-absorbing resin composition E. Thereafter,
performance of the obtained syringe was evaluated as shown
below. The evaluation results are shown in Table 8.

[Manufacturing of Syringe]

[0638] Under the following conditions, the polyester for
constituting a resin layer (layer B) was injected from an
injection cylinder and then the oxygen-absorbing resin com-
position E for constituting an oxygen-absorbing layer (layer
A) was injected from another injection cylinder simulta-
neously with the polyester for constituting layer B. Subse-
quently, the polyester for constituting layer B was injected in
a necessary amount to fill the cavity of an injection mold to
manufacture a syringe constituted of three layers (B/A/B).
The total mass of the syringe herein was specified as 1.95 g
and the mass of layer A was specified as 30 mass % ofthe total
mass of the syringe. As the polyester constituting layer B, a
polyethylene terephthalate (product name: “RT-553C”, here-
inafter abbreviated as “PET” in Examples 8-1 to 8-4 and
Comparative Examples 8-1 to 8-2 manufactured by Japan
Unipet) was used.

(Shape of Syringe)

[0639] The volume (1 cc) of the content was used as a
standard in accordance with ISO11040-6. Note that a syringe

was manufactured by use of an injection molding machine
(type: ASB-12N/10, manufactured by Nissei ASB Machine
Co., Ltd).

(Conditions for Molding Syringe)
[0640] Temperature of injection cylinder for layer A: 220°
C.

Temperature of injection cylinder for layer B: 280° C.
Temperature of resin flow channel in injection mold: 280° C.
Mold temperature: 18° C.

[Performance Evaluation of Syringe]

[0641] Measurement of oxygen concentration in the
obtained syringes, evaluation of visibility of content, drop test
and elution test were performed in accordance with the fol-
lowing methods and evaluation was made based on the fol-
lowing criteria.

(1) Oxygen Concentration in Syringe

[0642] Vials were each filled with pure water (1 mL), pro-
vided with a top cap, sealed by a plunger equipped with a
gasket, and stored in an atmosphere of 23° C. and 60% RH.
After 3 days and one month, the oxygen concentration of the
head space was measured by an oxygen concentration mea-
surement apparatus (LC-750F manufactured by Toray Engi-
neering Co. [td.).

(2) Visibility of Content in Syringe

[0643] The content in a syringe was visually observed. The
visibility of a content in the syringe was evaluated. If the
content was visible without any problem, the syringe was
determined to come up to the standard.

(3) Impact Resistance Test

[0644] After a syringe was stored in an atmosphere of 40°
C. and 90% RH for one month, a metal ball (50 g) was
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dropped on the body of the syringe from a height of 2 m. At
this time, the presence or absence of breakage was checked
with respect to 20 samples.

(4) Elution Test

[0645] After a syringe was stored in an atmosphere of 40°
C. and 90% RH for one month, the syringe was filled with
pure water (1 cc) and sealed with a plunger equipped with a
top cap and a gasket. The syringe thus obtained was stored
under the conditions of 40° C. and 60% RH for 4 months and
thereafter, the total amount of carbon (hereinafter, TOC) in
the pure water was measured.

(TOC Measurement)

[0646] Apparatus: TOC-V ., manufactured by Shimadzu
Corporation
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Comparative Example 8-1

[0652] Single-layer syringes having the same shape as that
in Example 8-1 were manufactured in the same manner as in
Example 8-1 except that PET (100 parts by mass) was used in
place of oxygen-absorbing resin composition E and the injec-
tion cylinder temperature for layer A was changed from 220°
C. 10 280° C. The performance of the obtained syringes was
evaluated in the same manner as in Example 8-1. The evalu-
ation results are shown in Table 8.

Comparative Example 8-2

[0653] Syringes were manufactured in the same manner as
in Example 8-1 except that oxygen-absorbing resin compo-
sition M was used in place of oxygen-absorbing resin com-
position E and the injection cylinder temperature for layer A

[0647] Temperature of combustion furnace: 720° C. was changed from 220° C. to 280° C. The performance of the
[0648] Gas/flow rate: highly purified air, 150 ml./min mea- obtained syringe was evaluated in the same manner as in
sured by TOC meter Example 8-1. The evaluation results are shown in Table 8.
TABLE 8

Oxygen
concentration
(vol %)Y
Resin After Elution test,
used in Layer After 3 one Visibility of TOC amount®
Resin used in layer A layer B constitution days month content Drop test (ng/mL)
Example  Tetralin ring-containing PET Three 4.2 0.1 or Transparent No breakage is  Detection limit
8-1 copolymerized layers less  (acceptable) observed in all or less
polyolefin compound A containers
Example  Tetralin ring-containing PET Three 2.0 0.1 or Transparent No breakage is  Detection limit
8-2 copolymerized layers less  (acceptable) observed in all or less
polyolefin compound B containers
Example  Tetralin ring-containing PET Three 4.0 0.1 or Transparent No breakage is  Detection limit
8-3 copolymerized layers less  (acceptable) observed in all or less
polyolefin compound C containers
Example  Tetralin ring-containing PET Three 3.7 0.1 or Transparent No breakage is  Detection limit
8-4 copolymerized layers less  (acceptable) observed in all or less
polyolefin compound D containers
Comp. PET single layer Single layer 20.5 20.5 Transparent No breakageis  Detection limit
Example (acceptable) observed in all or less
8-1 containers
Comp. Nylon MXD6 PET Three 19.8 16.9 Hazy 7 out of 20 are 38
Example layers (acceptable) broken
8-2
Dstored at 23° C., 60% R
DDetection lower limit is 0.1 (ug/mL)
[0649] Injection amount: 150 pl. [0654] As is apparent from Table 8, it was confirmed that
[0650] Detection limit: 1 pg/mL the syri.nges of Example?s 8-. 1to 3-4 have satisfactory oxygen-
absorbing property, maintain satisfactory strength after long-
term storage and the amount of elution from the container to
Examples 8-2 to 8-4 . .
the content is low. It was also confirmed that the syringes of
[0651] Oxygen-absorbing resin compositions and syringes Examples 8-1 to 8-4 have sufficient visibility of the content in

were manufactured in the same manner as in Example 8-1
except that each of the corresponding tetralin ring-containing
copolymerized polyolefin compounds shown in Table 8 was
used in place of the tetralin ring-containing copolymerized
polyolefin compound A. The performance of the obtained
syringes was individually evaluated in the same manner as in
Example 8-1. The evaluation results are shown in Table 8.

the container and have excellent transparency.

Example 9-1

[0655] Vials were manufactured in the same manner as in
Example 7-1 except that a polyethylene terephthalate resin (a
product name: “BK-2180”, hereinafter abbreviated as “PET”
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in Examples 9-1 to 9-4 and Comparative Examples 9-1 to 9-2,
manufactured by Japan Unipet) was used in place of “RT-
553C” (manufactured by Japan Unipet). Thereafter, the per-
formance of the obtained vials was evaluated as shown below.
The evaluation results are shown in Table 9.

[Performance Evaluation of Vial]

[0656] Measurement of oXygen transmission rate, evalua-
tion of appearance after molding, drop test and elution test of
the obtained vials were performed in accordance with the
following methods and evaluation was made based on the
following criteria.

(1) Oxygen Transmission Rate of Vial (OTR)

[0657] At the 30th day from initiation of measurement, the
oxygen transmission rate was measured at 23° C. and under
an atmosphere having a relative humidity of 50%, which was
measured outside the molded article and a relative humidity
of 100%, which was measured within the molded article.
Measurement was performed by use of an oxygen transmis-
sion rate measurement apparatus (trade name: OX-TRAN
2-21ML, manufactured by MOCON). The lower the mea-
surement value, the more satisfactory the oxygen barrier
property. Note that detection lower limit of oxygen transmis-
sion rate measured is 5x10~> mL/(0.21 atm-day-package).
(2) Appearance after Molding

[0658] Presence or absence of whitening of vial after mold-
ing was visually observed.

(3) Drop Test

[0659] After a vial was stored under the conditions of 40°
C. and 90% RH for one month, the vial was filled up with pure
water (50 mL) and then sealed by a rubber tap and an alumi-
num cap. The sealed container thus obtained was allowed to
drop from a height of 2 m. The appearance of the container at
this time was checked.

(4) Elusion Test

[0660] After a vial was stored under the conditions of 40°
C. and 90% RH for one month, the vial was filled up with pure
water (50 mL) and then sealed by a rubber tap and an alumi-
num cap. The sealed container thus obtained was stored under
the conditions of 40° C. and 60% RH for 4 months and then
the total amount of carbon (hereinafter, TOC) in the pure
water was measured.

(TOC Measurement)

[0661] Apparatus: TOC-V .y manufactured by Shimadzu
Corporation

[0662] Temperature of combustion furnace: 720° C.

[0663] Gas/flow rate: highly purified air, 150 ml./min mea-
sured by

[0664] TOC meter

[0665] Injection amount: 150 pl.

[0666] Detection limit: 1 ug/ml.

(5) Storage Test of Biopharmaceutical

(Binding-Rate Measurement Method)

[0667] Using an isothermal titration calorimetry, a cell was
filled with an antigen solution (5 um) (FGF1-Mouse, manu-
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factured by BIOLOGICAL Industries Ltd.). While adding an
antibody solution (10 pL.) dropwise to the cell, the binding
rate was measured at 25° C.

(Storage Test)

[0668] A vial was filled with 1 cc of ANTI FGF1 mono-
clonal antibody (mAbl) (manufactured by Wako Pure
Chemical Industries [.td.), of which the concentration was
adjusted to be 50 um, and stored under the conditions of 8° C.
and 50% RH for 180 days. As a solvent, a phosphate buffer
(PBS pH 7.4) manufactured by Invitrogen was used. The
binding rates in the antibody solution before and after the
storage test (for 180 days) were measured by the method
mentioned above and an antibody activity retention rate was
obtained from the binding rates before and after the storage in
accordance with the following expression:
Antibody activity retention rate (%)=(Binding rate in
the antibody solution after storage of 180 days/

Binding rate in the antibody solution before stor-
age)x100

Examples 9-2 to 9-4

[0669] Oxygen-absorbing resin compositions and vials
were manufactured in the same manner as in Example 9-1
except that each of the corresponding tetralin ring-containing
copolymerized polyolefin compounds shown in Table 9 was
used in place of the tetralin ring-containing copolymerized
polyolefin compound A. The performance of the obtained
vials was individually evaluated in the same manner as in
Example 9-1. The evaluation results are shown in Table 9.

Comparative Example 9-1

[0670] Single-layer vials having the same shape as that in
Example 9-1 was manufactured in the same manner as in
Example 9-1 except that PET (100 parts by mass) was used in
place of oxygen-absorbing resin composition E and the injec-
tion cylinder temperature for layer A was changed from 220°
C. to 280° C. The performance of the obtained vials was
evaluated in the same manner as in Example 9-1. The evalu-
ation results are shown in Table 9.

Comparative Example 14-2

[0671] With nylon MXD6 (Product name: “MX nylon
S7007”, manufactured by Mitsubishi Gas Chemical Com-
pany, Inc.) (100 parts by mass), cobalt stearate (II) (0.04 parts
by mass in terms of cobalt) was dry-blended. The obtained
mixture was supplied to a double-screw extruder having two
screws of 37 mm in diameter at a rate of 30 kg/h. Melt-
kneading was performed at a cylinder temperature of 280° C.
and a strand was extruded from an extruder head. After cool-
ing, the strand was pelletized to obtain an oxygen-absorbing
resin composition M. A vial was manufactured in the same
manner as in Example 9-1 except that the oxygen-absorbing
resin composition M was used in place of the oxygen-absorb-
ing resin composition E and the injection cylinder tempera-
ture for layer A was changed from 220° C. to 280° C. The
performance of the obtained vial was evaluated in the same
manner as in Example 9-1. The evaluation results are shown
in Table 9.
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TABLE 9
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Resin Oxygen

used in  Layer

Resin used in Layer A Layer B constitution

transmission rate
(30th day)?

Example 9-1 Tetralin ring-containing PET  Three layers
copolymerized polyolefin less
compound A

Example 9-2 Tetralin ring-containing PET  Three layers
copolymerized polyolefin less
compound B

Example 9-3 Tetralin ring-containing PET  Three layers
copolymerized polyolefin less
compound C

Example 9-4 Tetralin ring-containing PET  Three layers
copolymerized polyolefin less
compound D

Comparative PET Single layer

Example 9-1

Comparative Nylon PET  Three layers

Example 9-2 MXD6 less

Detection limit or

Detection limit or

Detection limit or

Detection limit or

0.0031

Detection limit or

Elution test
TOC amount®
(ng/mL)

Appearance after

molding Drop test

Antibody activity
retention rate (%)

Example 9-1 Transparent No breakage is observed  Detection limit

in all containers or less

Example 9-2 Transparent No breakage is observed  Detection limit

in all containers or less

Example 9-3 Transparent No breakage is observed  Detection limit

in all containers or less

Example 9-4 Transparent No breakage is observed  Detection limit

in all containers or less

Comparative Transparent No breakage is observed  Detection limit

Example 9-1 in all containers or less

Comparative Slightly whitened 14 out of 20 containers 15

Example 9-2 in whole are broken

82

74

77

75

52

72

DUnit: mL/(0.2 atm-day-package); Detection lower limit is 5 x 107 ml/(0.21 atm-day-package)

2Detection lower limit is 0.1 (ng/mL)

[0672] As is apparent from Table 9, it was confirmed that
when a biopharmaceutical is stored in the vials of Examples
9-1 to 9-5, satisfactory strength was maintained even after
long-term storage and that the amount of elution from the
container to the content is small and thus reduction of drug
efficacy after storage was suppressed.

Example 10-1

[0673] First, oxygen-absorbing resin composition A was
obtained in the same manner as in Example 2-1. Then, using
amultilayer-film manufacturing apparatus equipped with two
extruders, a feed block, a T die, a cooling roll, a corona
discharge unit, a winder, etc., a linear and low-density poly-
ethylene (product name: “NOVATEC LL UF641”, hereinat-
ter referred also to as “LLDPE1” in Examples 10-1 to 10-4
and Comparative Example 10-1, manufactured by Japan
Polyethylene Corporation, MFR at 190° C.: 2.1 g/10 minutes,
MER at 240° C.: 4.4 g/10 minutes, MFR at 250° C.: 5.2 ¢/10
minutes) serving as a material for a sealant layer, was
extruded from a first extruder; and oxygen-absorbing resin
composition A serving as a material for an oxygen-absorbing

layer was extruded from a second extruder; and passed
through a feed block to manufacture a two-layer film formed
of'two types of materials (thickness: oxygen-absorbing layer:
50 um/sealant layer 50 um) having a width of 900 mm. There-
after, the surface of the oxygen-absorbing layer was treated
with corona discharge at a rate of 60 m/minute to manufacture
a film roll. When the obtained film roll was observed, thick-
ness deviation such as bumps was not seen.

[0674] Subsequently, onto a corona treated surface, a nylon
6 film (product name: “N1202”, manufactured by Toyobo
Co., Ltd.), an alumina vapor deposition PET film (product
name: “GL-ARH-F”, manufactured by Toppan Printing Co.,
Ltd.) were stacked in accordance with dry lamination using
urethane dry-lamination adhesive (product name: “TM-319/
CAT-19B”, manufactured by Toyo-Morton, [.td.) to obtain an
oxygen-absorbing multilayer film formed of an oxygen-ab-
sorbing multilayer body, which was constituted of an alumina
vapor deposition PET film (12 pm)/urethane dry-lamination
adhesive (3 pm)/nylon 6 film (15 pm)/urethane dry-lamina-
tion adhesive (3 um)/oxygen-absorbing layer (50 um)/LL-
DPE1 (50 um).
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[0675] Subsequently, a three-side sealed bag of 10 cmx20
cm was manufactured by use of the obtained oxygen-absorb-
ing multilayer film such that the LLDPE1 layer side faced
inside. Furthermore, a container formed of a block copoly-
merized polypropylene was filled with an eye drop (15 cc)
containing taurine and sealed. After the container was placed
in the three-side sealed bag and the bag was sealed. The sealed
bag thus obtained was stored at 23° C. and 60% RH. After
storage of 3 days and one month, the oxygen concentration in
the bag was measured. After storage of 3 months, the reten-
tion rate of the taurine was determined. These results are
shown in Table 10. Note that the taurine retention rate was
determined based on the quantitative method described in
Japanese Pharmacopoeia.

Example 10-2

[0676] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 10-1 except that tetralin
ring-containing copolymerized polyolefin compound B was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, a three-side sealed bag was
manufactured in the same manner as in Example 10-1 except
that the oxygen-absorbing multilayer film was used. Further-
more, a sealed bag was obtained in the same manner as in
Example 10-1 except that the three-side sealed bag was used;
and an infusion bag formed of a propylene-ethylene block
copolymer and filled with a 50 mass % glucose solution (1000
cc) was used in place of the block copolymerized polypropy-
lene container filled with an eye drop (15 cc) containing
taurine, sealed and treated with heatat 121° C. for 20 minutes.
The oxygen concentration in the sealed bag was measured in
the same manner as in Example 10-1. Furthermore, the reten-
tion rate of the glucose solution was determined. Note that the
glucose solution retention rate was determined based on the
quantitative method described in Japanese Pharmacopoeia.
These results are shown in Table 10.

Example 10-3

[0677] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 10-1 except that tetralin
ring-containing copolymerized polyolefin compound C was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, a three-side sealed bag was
manufactured in the same manner as in Example 10-1 except
that the oxygen-absorbing multilayer film was used. Further-
more, a sealed bag was obtained in the same manner as in
Example 10-1 except that the three-side sealed bag was used;
and an ampoule formed of a propylene-cthylene block
copolymer and filled with a 10 mass % amino acid containing
solution (5 cc) was used in place of the block copolymerized
polypropylene container filled with an eye drop (15 cc) con-
taining taurine and sealed. With respect to the sealed bag, the
oxygen concentration in the bag was measured in the same
manner as in Example 10-1. Furthermore, the retention rate of
the amino acid was determined. Note that the amino acid
retention rate was determined based on the quantitative
method described in Japanese Pharmacopoeia. These results
are shown in Table 10.

Example 10-4

[0678] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 10-1 except that tetralin
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ring-containing copolymerized polyolefin compound D was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, a three-side sealed bag was
manufactured in the same manner as in Example 10-1 except
that the oxygen-absorbing multilayer film was used. Further-
more, a sealed bag was obtained in the same manner as in
Example 10-1 except that the three-side sealed bag was used;
and a prefilled syringe obtained by filling a prefilled syringe
barrel formed of a propylene-ethylene block copolymer with
a 0.1 mass % epinephrine containing solution (1 cc) was used
in place of the block copolymerized polypropylene container
filled with an eye drop (15 cc) containing taurine, and the tip
and the plunger portion were sealed with a rubber tap formed
of butyl rubber. With respect to the sealed bag, the oxygen
concentration in the bag was measured in the same manner as
in Example 10-1. Furthermore, the retention rate of the epi-
nephrine was determined. Note that the epinephrine retention
rate was determined based on the quantitative method
described in Japanese Pharmacopoeia. These results are
shown in Table 10.

Comparative Example 10-1

[0679] An iron powder having an average particle diameter
0120 pm and calcium chloride were mixed in a mass ratio of
100:1. The mixture and LLDPE1 were kneaded in a mass
ratio 01 30:70 to obtain an iron based oxygen-absorbing resin
composition. We tried to manufacture a two-layer film
formed of two types of materials in the same manner as in
Example 10-1 using the iron based oxygen-absorbing resin
composition; however, a film having smooth surface that can
be sufficiently subjected to further studies could not be
obtained since convexoconcave portions were produced in
the surface of the film due to iron powder. Because of this, on
a linear and low-density polyethylene film of 50 pm in thick-
ness (product name: “Tohcello T. U. X HC”, hereinafter
referred to as “LLDPE2” in Comparative Example 10-1,
manufactured by Tohcello Inc.), a film of the iron based
oxygen-absorbing resin composition of 50 um in thickness
serving as an oxygen-absorbing layer was stacked in accor-
dance with extrusion lamination, and thereafter, the surface of
the layer constituted of the iron based oxygen-absorbing resin
composition was treated with corona discharge at a rate of 60
ny/minute to obtain a laminate film.

[0680] Next, onto the corona treated surface of the laminate
film, individual layers were stacked in accordance with dry
lamination in the same manner as in Example 10-1 to manu-
facture an iron based oxygen-absorbing multilayer film,
which was constituted of an alumina vapor deposition PET
film (12 pm)/urethane dry-lamination adhesive (3 pm)/nylon
6 film (15 pum)/urethane dry-lamination adhesive (3 pm)/
oxygen-absorbing layer (50 um)/LLDPE2 (50 pm).

[0681] Subsequently, using the obtained iron based oxy-
gen-absorbing multilayer film, a three-side sealed bag was
manufactured in the same manner as in Example 10-1. A
sealed bag was obtained in the same manner as in Example
10-2 except that the three-side sealed bag was used. With
respect to the sealed bag, the oxygen concentration in the bag
and the retention rate of the glucose solution were determined
in the same manner as in Example 10-2. These results are
shown in Table 10.
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TABLE 10
Oxygen
concentration
vol %)Y
Drug solution container  After 3  After one Drug solution retention

Resin Container Drug solution days month  rate after 3 months (%)
Example  Tetralin ring-containing  Eyedrop  Taurine 2.5 0.lorless 98.5
10-1 copolymerized polyolefin container

compound A
Example  Tetralin ring-containing  Infusion  Glucose 1.2 0.dorless 99.5
10-2 copolymerized polyolefin container  solution

compound B
Example  Tetralin ring-containing  Ampoule Amino acid 24  0.lorless 97.2
10-3 copolymerized polyolefin

compound C
Example  Tetralin ring-containing  Prefilled  Epinephrine 2.1 0.lorless 99.1
10-4 copolymerized polyolefin syringe

compound D
Comp. LLDPE + iron powder Infusion  Glucose 18.8 15.7 63.5
Example container  solution

10-1

DStored at 23° C., 60% RH

[0682] As is apparent from the results of Examples 10-1 to
10-4, in the methods for storing a container filled with a drug
solution according to the present invention, the container
delivered satisfactory oxygen-absorbing performance and
suppressed degradation of a drug-solution component stored
in the sealed container.

Example 11-1

[0683] First, oxygen-absorbing resin composition A was
obtained in the same manner as in Example 2-1. Then, using
amultilayer-film manufacturing apparatus equipped with two
extruders, a feed block, a T die, a cooling roll, a corona
discharge unit, a winder, etc., a linear and low-density poly-
ethylene (product name: “NOVATEC LL UF641”, hereinat-
ter referred to as “LLDPE1” in Examples 11-1 to 11-4 and
Comparative Example 11-1, manufactured by Japan Polyeth-
ylene Corporation, MFR at 190°C.: 2.1 g/10 minutes, MFR at
240° C.: 4.4 g/10 minutes, MFR at 250° C.: 5.2 g/10 minutes)
serving as a material for a sealant layer was extruded from a
first extruder; and oxygen-absorbing resin composition A
serving as a material for an oxygen-absorbing layer was
extruded from a second extruder; and passed through a feed
block to manufacture a two-layer film formed of two types of
materials and having a width of 900 mm (thickness: oxygen-
absorbing layer 30 pm/sealant layer 30 um). Thereafter, the
surface of oxygen-absorbing layer was treated with corona
discharge at a rate of 60 m/minute to manufacture a film roll.
When the obtained film roll was observed, thickness devia-
tion such as bumps was not seen.

[0684] Next, onto the corona treated surface of the obtained
film, the following layers were stacked in accordance with
extrusion lamination, using a low-density polyethylene
(product name: “NOVATEC LD LC604”, manufactured by
Japan Polyethylene Corporation) to obtain an oxygen-ab-
sorbing multilayer paper base material, which was consti-
tuted of a bleached craft paper (basis weight: 50 g/m?)/ure-
thane dry-lamination adhesive (product name: “TM251/CAT-
RT88”, manufactured by Toyo-Morton, Ltd., 3 pm)/
aluminum foil (7 pm)/urethane anchor coating agent (“EL-

557A/B”, manufactured by Toyo-Morton, [td., 0.5 um)/low-
density polyethylene (20 pum)/oxygen-absorbing layer (30
um)LLDPE1 (30 pm).

[0685] Subsequently, the obtained oxygen-absorbing mul-
tilayer paper base material was cut into pieces and two pieces
of the oxygen-absorbing multilayer paper base materials of
12 emx12 cm in size were prepared. The two pieces of the
oxygen-absorbing multilayer paper base materials were heat-
sealed at three sides with a sealing width of 5 mm such that
LLDPE1 side faced inside to manufacture a bag of the oxy-
gen-absorbing paper base material (three-side sealed bag).
Furthermore, a composition containing a medicinal ingredi-
ent, indomethacin (0.5 mass %) and tocopherol acetate (0.3
mass %), talc (10 mass %) and a rubber adhesive (10 g) was
spread to a support made of non-woven cloth of 10 cmx10 cm
to manufacture a medicinal ingredient-containing layer. Fur-
thermore, to the medicinal ingredient-containing layer, an
embossed release film formed of a non-stretched polypropy-
lene having a thickness of 25 um was allowed to adhere to
manufacture a patch containing a medicinal ingredient. The
appearance of the patch at the release film side was white. The
patch was placed in the three-side sealed bag and sealed. The
sealed bag thus obtained was stored at 23° C. and 60% RH.
After storage of 3 days and 7 days, the oxygen concentration
in the bag was measured and the tocopherol acetate retention
rate after storage of 3 months was determined. Furthermore,
the sealed bag was stored at 40° C. and 20% RH for 3 months
and the colortone of the release film of the patch was checked.
These results are shown in Table 11. Note that the tocopherol
acetate retention rate was determined based on the quantita-
tive method described in Japanese Pharmacopoeia.

Example 11-2

[0686] An oxygen-absorbing multilayer paper base mate-
rial was obtained in the same manner as in Example 11-1
except that tetralin ring-containing copolymerized polyolefin
compound B was used in place of tetralin ring-containing
copolymerized polyolefin compound A. Thereafter, a three-
side sealed bag and a sealed bag were manufactured in the
same manner as in Example 11-1 except that the oxygen-
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absorbing multilayer paper base material was used. The oxy-
gen concentration in the bag and tocopherol acetate retention
rate were determined and the color tone of the release film of
the patch was checked in the same manner as in Example
11-1. These results are shown in Table 11.

Example 11-3

[0687] An oxygen-absorbing multilayer paper base mate-
rial was obtained in the same manner as in Example 11-1
except that tetralin ring-containing copolymerized polyolefin
compound C was used in place of tetralin ring-containing
copolymerized polyolefin compound A. Thereafter, a three-
side sealed bag and a sealed bag were manufactured in the
same manner as in Example 11-1 except that the oxygen-
absorbing multilayer paper base material was used. The oxy-
gen concentration in the bag and tocopherol acetate retention
rate were determined and the color tone of the release film of
the patch was checked in the same manner as in Example
11-1. These results are shown in Table 11.

Example 11-4

[0688] An oxygen-absorbing multilayer paper base mate-
rial was obtained in the same manner as in Example 11-1
except that tetralin ring-containing copolymerized polyolefin
compound D was used in place of tetralin ring-containing
copolymerized polyolefin compound A. Thereafter, a three-
side sealed bag and a sealed bag were manufactured in the
same manner as in Example 11-1 except that the oxygen-
absorbing multilayer paper base material was used. The oxy-
gen concentration in the bag and tocopherol acetate retention
rate were determined and the color tone of the release film of
the patch was checked in the same manner as in Example
11-1. These results are shown in Table 11.
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composition; however, a film having smooth surface that can
be sufficiently subjected to further studies could not be
obtained since convexoconcave portions were produced in
the surface of the film due to iron powder. Because of this, on
a linear and low-density polyethylene film of 30 pm in thick-
ness (product name: “Tohcello T. U. X HC”, hereinafter
referred to as “LLDPE2” in Comparative Example 11-1,
manufactured by Tohcello Inc.), a film of the iron based
oxygen-absorbing resin composition of 30 um in thickness
serving as an oxygen-absorbing layer was stacked in accor-
dance with extrusion lamination, and thereafter, the surface of
the layer constituted of the iron based oxygen-absorbing resin
composition was treated with corona discharge at a rate of 60
ny/minute to obtain a laminate film.

[0690] Next, onto the corona treated surface of the laminate
film, individual layers were stacked in accordance with dry
lamination in the same manner as in Example 11-1 to manu-
facture an iron based oxygen-absorbing multilayer paper base
material, which was constituted of a bleached craft paper
(basis weight: 50 g/m?)/urethane dry-lamination adhesive
(product name: “TM251/CAT-RT88”, manufactured by
Toyo-Morton, Ltd., 3 um)/aluminum foil (7 pwm)/urethane
anchor coating agent (“EL-557A/B”, manufactured by Toyo-
Morton, Ltd., 0.5 pum)/low-density polyethylene (20 pm)/
oxygen-absorbing layer (30 um)/LLDPE2 (30 pum).

[0691] Subsequently, a three-side sealed bag and a sealed
bag were manufactured in the same manner as in Example
11-1 except that the obtained iron based oxygen-absorbing
multilayer paper base material was used. The oxygen concen-
tration in the bag and tocopherol acetate retention rate were
determined and the color tone of the release film of the patch
was checked in the same manner as in Example 11-1. These
results are shown in Table 11.

TABLE 11

Resin

Retention rate Color tone
after 3 after 3

Oxygen
concentration (vol %)Y

After 3days After 7 days  months (%)" months®

Example 11-1

Tetralin ring-containing 1.2

0.1 or less 94.4 White

copolymerized polyolefin
compound A

Example 11-2

Tetralin ring-containing 0.3

0.1 or less 99.1 White

copolymerized polyolefin
compound B

Example 11-3

Tetralin ring-containing 0.9

0.1 or less 96.3 White

copolymerized polyolefin
compound C

Example 11-4

Tetralin ring-containing 0.7

0.1 or less 98.5 White

copolymerized polyolefin
compound D

Comparative
Example 11-1

LLDPE + iron powder 11.8 8.7 63.5

Brown

DStored at 23° C., 60% RH
DStored at 40° C., 20% RIL

Comparative Example 11-1

[0689] An iron powder having an average particle diameter
0t 20 pm and calcium chloride were mixed in a mass ratio of
100:1. The mixture and LLDPE1 were kneaded in a mass
ratio 01 30:70 to obtain an iron based oxygen-absorbing resin
composition. We tried to manufacture a two-layer film
formed of two types of materials in the same manner as in
Example 11-1 using the iron based oxygen-absorbing resin

[0692] As is apparent from the results of Examples 11-1 to
11-4, in the methods for storing a patch containing a medici-
nal ingredient according to the present invention, the con-
tainer delivered satisfactory oxygen-absorbing performance
and suppressed degradation of the medicinal ingredients.

Example 12-1

[0693] First, oxygen-absorbing resin composition A was
obtained in the same manner as in Example 2-1. Then, using
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amultilayer-film manufacturing apparatus equipped with two
extruders, a feed block, a T die, a cooling roll, a corona
discharge unit, a winder, etc., a linear and low-density poly-
ethylene (product name: “NOVATEC LL UF641”, hereinat-
ter referred to also as “LLDPE1” in Examples 12-1 to 12-4
and Comparative Example 12-1, manufactured by Japan
Polyethylene Corporation, MFR at 190° C.: 2.1 g/10 minutes,
MER at 240° C.: 4.4 g/10 minutes, MFR at 250° C.: 5.2 ¢/10
minutes) serving as a material for a sealant layer, was
extruded from a first extruder; and oxygen-absorbing resin
composition A serving as a material for an oxygen-absorbing
layer was extruded from a second extruder; and passed
through a feed block to manufacture an oxygen-absorbing
film, which is a two-layer film formed of two types of mate-
rials and having a width of 900 mm (oxygen-absorbing layer
(30 um)/sealant layer (30 pm). Thereafter, the surface of
oxygen-absorbing layer was treated with corona discharge at
a rate of 60 m/minute to manufacture a film roll. When the
obtained film roll was observed, thickness deviation such as
bumps was not seen.

[0694] Using a sheet manufacturing apparatus equipped
with a single extruder, a feed block, a T die, a cooling roll,
corona discharge unit, a winder, etc., a cycloolefin copolymer
(product name: “TOPAS8007-F”, hereinafter referred to as
“COC” in Examples 12-1 to 12-4 and Comparative Example
12-1, manufactured by TOPAS ADVANCED POLYMERS)
was extruded at a rate of 10 m/minute to manufacture a single
layer sheet having a thickness 250 um. One of the surfaces of
the single layer sheet was treated with a corona discharge.
Onto the corona treated surface, a water dispersion of a
vinylidene chloride resin (product name: “SARAN latex
L-509”, hereinafter referred to as “PVDC” in Examples 12-1
to 12-4, and Comparative Example 12-1, manufactured by
Asahi Kasei Corporation) was applied by gravure coating
with a thickness of 15 um to manufacture a gas barrier sheet
constituted of two layers formed of two types of materials
(thickness: gas barrier layer 15 pm/COC layer 250 pm).
[0695] Subsequently, using a urethane dry-lamination
adhesive (product name: “TM251/CAT-RT88”, manufac-
tured by Toyo-Morton, Ltd.), the oxygen-absorbing layer of
the oxygen-absorbing film was adhered to the gas barrier
layer of the gas barrier sheet to manufacture an oxygen-
absorbing multilayer body. The oxygen-absorbing multilayer
body was constituted of LLDPE1 (30 um)/oxygen-absorbing
layer (30 pm)/adhesive layer (3 um)/a gas barrier layer (15
um)/COC layer (250 pm). The oxygen-absorbing multilayer
body was subjected to plug assist air-pressure forming by
using a blister pack manufacturing apparatus manufactured
by CKD Corporation (trade name “FBP-M2”) such that the
inside of a pocket portion was formed of LLDPE!1 to manu-
facture an oxygen-absorbing bottom material. The number of
shots in molding was fixed to 50 shots/minute and the oxy-
gen-absorbing bottom material had dimensions: bottom por-
tion: 10 mm¢, upper portion (opening portion) 9 mmé, and a
depth of 4 mm.

[0696] The following individual layers were stacked in
accordance with extrusion lamination to manufacture a gas
barrier cover material, which was constituted of aluminum
foil (20 um)/urethane anchor coating agent (“EL-557A/B”,
manufactured by Toyo-Morton, Ltd., 0.5 pm)/LLDPE1 (20
pm).

[0697] In the oxygen-absorbing bottom material thus
manufactured, tablets of 7 mm¢ and 3 mm in thickness,
containing vitamin E (20 mg) were placed. LLDPE1 of the
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oxygen-absorbing bottom material and LLDPE] of the gas
barrier cover material were mutually sealed by heat-sealing to
obtain an oxygen-absorbing PTP packaging body containing
tablets. Tablets in the container could be visually seen through
the oxygen-absorbing bottom material. This was stored in the
environment of 40° C. and 60% RH. The oxygen concentra-
tion in a pocket portion after storage of one day and the
vitamin E retention rate after storage of 3 months were deter-
mined. The vitamin E retention rate was determined by use of
high performance liquid chromatography. These results are
shown in Table 12.

Example 12-2

[0698] Anoxygen-absorbing bottom material was obtained
in the same manner as in Example 12-1 except that tetralin
ring-containing copolymerized polyolefin compound B was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, an oxygen-absorbing PTP
packaging body containing tablets was manufactured in the
same manner as in Example 12-1. The oxygen concentration
in a pocket portion and vitamin E retention rate were deter-
mined in the same manner as in Example 12-1. These results
are shown in Table 12.

Example 12-3

[0699] An oxygen-absorbing bottom material was obtained
in the same manner as in Example 12-1 except that tetralin
ring-containing copolymerized polyolefin compound C was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, an oxygen-absorbing PTP
packaging body containing tablets was manufactured in the
same manner as in Example 12-1. The oxygen concentration
in a pocket portion and vitamin E retention rate were deter-
mined in the same manner as in Example 12-1. These results
are shown in Table 12.

Example 12-4

[0700] Anoxygen-absorbing bottom material was obtained
in the same manner as in Example 12-1 except that tetralin
ring-containing copolymerized polyolefin compound D was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, an oxygen-absorbing PTP
packaging body containing tablets was manufactured in the
same manner as in Example 12-1. The oxygen concentration
in a pocket portion and vitamin E retention rate were deter-
mined in the same manner as in Example 12-1. These results
are shown in Table 12.

Comparative Example 12-1

[0701] Aniron powder having an average particle diameter
0120 pm and calcium chloride were mixed in a mass ratio of
100:1. The mixture and LLDPE1 were kneaded in a mass
ratio 01 30:70 to obtain an iron based oxygen-absorbing resin
composition. We tried to manufacture a two-layer film
formed of two types of materials in the same manner as in
Example 12-1 using the iron based oxygen-absorbing resin
composition; however, a film having smooth surface that can
be sufficiently subjected to further studies could not be
obtained since convexoconcave portions were produced in
the surface of the film due to iron powder. Because of this, on
a linear and low-density polyethylene film of 30 pm in thick-
ness (product name: “Tohcello T. U. X HC”, hereinafter
referred to as “LLDPE2” in Comparative Example 12-1,
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manufactured by Tohcello Inc.), a film of the iron based
oxygen-absorbing resin composition of 30 um in thickness
serving as an oxygen-absorbing layer was stacked in accor-
dance with extrusion lamination, and thereafter, the surface of
the layer formed of the iron based oxygen-absorbing resin
composition was treated with corona discharge at a rate of 60
m/minute to obtain a laminate film.

[0702] Next, onto the corona treated surface of the laminate
film, the following individual layers were stacked in accor-
dance with dry lamination in the same manner as in Example
12-1 to manufacture an iron based oxygen-absorbing bottom
material, which was constituted of LLDPE2 (30 um)/oxygen-
absorbing layer (30 um)/adhesive layer (3 um)/gas barrier
layer (15 um)/COC layer (250 pm).

[0703] Subsequently, an oxygen-absorbing PTP packaging
body containing tablets was manufactured in the same man-
ner as in Example 12-1 using the obtained iron based oxygen-
absorbing bottom material. The oxygen concentration in a
pocket portion and vitamin E retention rate were determined
in the same manner as in Example 12-1. These results are
shown in Table 12.

TABLE 12
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Comparative Example 13-1, manufactured by Mitsubishi
Chemical Corporation) serving as adhesive layer was
extruded from the third extruder; an ethylene-vinyl alcohol
copolymer (product name: “EVAL F101B”, manufactured by
Kuraray Co., Ltd.) serving as a gas barrier layer was extruded
from the fourth extruder; and passed through a feed block and
the mold to manufacture an oxygen-absorbing multilayer
bottle (300 cc) constituted of six layers formed of four types
of' materials. The oxygen-absorbing multilayer bottle is con-
stituted of an oxygen transmission layer (50 um)/oxygen-
absorbing layer (50 um)/adhesive layer (10 um)/gas barrier
layer (30 um)/adhesive layer (10 um)/outer layer (750 um).
[0706] Using a linear and low-density polyethylene (prod-
uct name: “NOVATEC LL UF641”, hereinafter referred to as
“LLDPE1” in Examples 13-1 to 13-4 and Comparative
Example 13-1, manufactured by Japan Polyethylene Corpo-
ration), the following individual layers were stacked in accor-
dance with extrusion lamination to manufacture a gas barrier
top film (cover material), which was constituted of an alumi-
num foil (20 pm)/urethane anchor coating agent (“EL-557A/
B”, manufactured by Toyo-Morton, Ltd., 0.5 um)/LLDPE1
(20 um).

Oxygen concentration

Resin (vol %)V Vitamin E retention rate®

Example 12-1  Tetralin ring-containing copolymerized 0.7 97.3
polyolefin compound A

Example 12-2  Tetralin ring-containing copolymerized 0.1 99.7
polyolefin compound B

Example 12-3  Tetralin ring-containing copolymerized 0.5 98.2
polyolefin compound C

Example 12-4  Tetralin ring-containing copolymerized 0.6 99.1
polyolefin compound D

Comparative LLDPE + iron powder 9.8 61.5

Example 12-1

Dvalue after storage of one day at40° C., 60% RH
DValue after storage of 3 months at 40° C., 60% RH

[0704] As is apparent from the results of Examples 12-1 to
12-4, the oxygen-absorbing PTP packaging bodies of the
present invention delivered satisfactory visibility of an article
to be packaged and oxygen-absorbing performance and sup-
pressed degradation of vitamin E stored in sealed containers.

Example 13-1

[0705] First, oxygen-absorbing resin composition A was
obtained in the same manner as in Example 2-1. Then, using
a multilayer container manufacturing apparatus equipped
with first to fourth extruders, a feed block, a cylindrical die, a
blow mold, etc., a high-density polyethylene (product name:
“NOVATEC HD HB420R”, hereinafter referred to as
“HDPE1” in Examples 13-1 to 13-4 and Comparative
Example 13-1, manufactured by Japan Polyethylene Corpo-
ration) serving as an oxygen transmission layer as well as an
outer layer was extruded from the first extruder; oxygen-
absorbing resin composition A serving as an oxygen-absorb-
ing layer was extruded from the second extruder; a polyeth-
ylene adhesive resin (product name: “MODIC M545”,
hereinafter referred to as “AD” in Examples 13-1 to 13-4 and

[0707] To the oxygen-absorbing multilayer bottle manu-
factured, 200 tablets of 7 mm¢ and 3 mm in thickness con-
taining vitamin C (2000 mg) were placed and then HDPE1 of
the oxygen-absorbing multilayer bottle and LL.DPE1 of the
gas barrier top film (cover material) were sealed by heat-
sealing to manufacture an oxygen-absorbing multilayer
bottle containing tablets. The bottle was stored in the envi-
ronment of 40° C., 60% RH. The oxygen concentration in the
oxygen-absorbing multilayer bottle after storage of 7 days
and the vitamin C retention rate after storage of 6 months
were determined. The vitamin C retention rate was deter-
mined in accordance with test method described in Japanese
Pharmacopoeia. These results are shown in Table 13.

Example 13-2

[0708] An oxygen-absorbing multilayer bottle was
obtained in the same manner as Example 13-1 except that the
tetralin ring-containing copolymerized polyolefin compound
B was used in place of tetralin ring-containing copolymerized
polyolefin compound A. Thereafter, an oxygen-absorbing
multilayer bottle containing tablets was manufactured in the
same manner as in Example 13-1. The oxygen concentration
in the oxygen-absorbing multilayer bottle and vitamin C
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retention rate were determined in the same manner as in
Example 13-1. These results are shown in Table 13.

Example 13-3

[0709] An oxygen-absorbing multilayer bottle was
obtained in the same manner as Example 13-1 except that the
tetralin ring-containing copolymerized polyolefin compound
C was used in place of tetralin ring-containing copolymerized
polyolefin compound A. Thereafter, an oxygen-absorbing
multilayer bottle containing tablets was manufactured in the
same manner as in Example 13-1. The oxygen concentration
in the oxygen-absorbing multilayer bottle and vitamin C
retention rate were determined in the same manner as in
Example 13-1. These results are shown in Table 13.

Example 13-4

[0710] An oxygen-absorbing multilayer bottle was
obtained in the same manner as Example 13-1 except that
tetralin ring-containing copolymerized polyolefin compound
D was used in place of tetralin ring-containing copolymerized
polyolefin compound A. Thereafter, an oxygen-absorbing
multilayer bottle containing tablets was manufactured in the
same manner as in Example 13-1. The oxygen concentration
in the oxygen-absorbing multilayer bottle and vitamin C
retention rate were determined in the same manner as in
Example 13-1. These results are shown in Table 13.

Comparative Example 13-1

[0711] Aniron powder having an average particle diameter
0t 20 pm and calcium chloride were mixed in a mass ratio of
100:1. The mixture and LLDPE1 were kneaded in a mass
ratio 01 30:70 to obtain an iron based oxygen-absorbing resin
composition. An oxygen-absorbing multilayer bottle consti-
tuted of six layers formed of four types of materials was
manufactured in the same manner as in Example 13-1 except
that the iron based oxygen-absorbing resin composition was
used in place of oxygen-absorbing resin composition A. The
oxygen-absorbing multilayer bottle was constituted of oxy-
gen transmission layer (50 pm)/oxygen-absorbing layer (50
um)/adhesive layer (10 um)/oxygen barrier layer (30 um)/
adhesive layer (10 um)/outer layer (750 um). Thereafter, an
oxygen-absorbing multilayer bottle containing tablets was
manufactured in the same manner as in Example 13-1. The
oxygen concentration in the oxygen-absorbing multilayer
bottle and vitamin C retention rate were determined in the
same manner as in Example 13-1. These results are shown in
Table 13.

TABLE 13
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[0712] Asis apparent from the results of Examples 13-1 to
13-4, the oxygen-absorbing multilayer bottles of the present
invention delivered satisfactory visibility of an article to be
packaged and oxygen-absorbing performance and sup-
pressed degradation of vitamin C stored in the sealed bottle.

Example 14-1

[0713] First, to a double-screw extruder having two screws
of 37 mm in diameter, a mixture obtained by dry-blending
tetralin ring-containing copolymerized polyolefin compound
C (100 parts by mass), cobalt (II) stearate (0.05 parts by mass
in terms of cobalt) was supplied and kneaded in the condi-
tions: an extrusion temperature of 220° C. and a screw rota-
tion number of 100 rpm, to obtain oxygen-absorbing resin
composition F.

[0714] Then, using a multilayer-film manufacturing appa-
ratus equipped with two extruders, a feed block, a T die, a
cooling roll, a corona discharge unit, a winder, etc., a linear
and low-density polyethylene (product name: “NOVATEC
LL UF641”, hereinafter referred to as “LLDPE1” in
Examples 14-1 to 14-9 and Comparative Examples 14-1 to
14-3, manufactured by Japan Polyethylene Corporation,
MEFR at 190° C.: 2.1 g/10 minutes, MFR at 240° C.: 4.4 g/10
minutes, MFR at 250° C.: 5.2 g/10 minutes) serving as a
material for a sealant layer was extruded from a first extruder;
and oxygen-absorbing resin composition F serving as a mate-
rial for an oxygen-absorbing layer was extruded from a sec-
ond extruder; and passed through a feed block to manufacture
athree-layer film formed of two types of materials and having
a width of 900 mm (LLDPE1 (20 pum)/oxygen-absorbing
layer (30 um)/LLDPE1 (20 pm)). Thereafter, one of the sur-
faces of LLDPE1 was treated with corona discharge at a rate
of 60 m/minute to manufacture a film roll. When the obtained
film roll was observed, thickness deviation such as bumps
was not seen.

[0715] Subsequently, using urethane dry-lamination adhe-
sive (product name: “TM-319/CAT-19B”, manufactured by
Toyo-Morton, Ltd.), a nylon 6 film (product name: “N1202”,
manufactured by Toyobo Co., [.td.) and an alumina vapor
deposition PET film (product name: “GL-ARH-F”, manufac-
tured by Toppan Printing Co., Ltd.) were stacked in accor-
dance with dry lamination on the corona treated surface to
obtain an oxygen-absorbing multilayer film formed of an
oxygen-absorbing multilayer body, which was constituted of
alumina vapor deposition PET film (12 pum)/urethane dry-
lamination adhesive (3 pm)/nylon 6 film (15 um)/urethane

Oxygen concentration

Resin (vol %)V Vitamin C retention rate®

Example 13-1  Tetralin ring-containing copolymerized 0.9 95.3
polyolefin compound A

Example 13-2  Tetralin ring-containing copolymerized 0.1 98.7
polyolefin compound B

Example 13-3  Tetralin ring-containing copolymerized 0.3 97.2
polyolefin compound C

Example 13-4 Tetralin ring-containing copolymerized 0.6 96.1
polyolefin compound D

Comparative LLDPE + iron powder 12.8 68.5

Example 13-1

DValue after storage of 7 days at 40° C., 60% RH
DValue after storage of 6 months at 40° C., 60% RH
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dry-lamination adhesive (3 um)/LLDPE1 (20 pm)/oxygen-
absorbing layer (30 um)/LLDPE1 (20 pm).

[0716] Using the obtained oxygen-absorbing multilayer
film, more specifically using two side films and a single
bottom surface film, a self-supporting bag (standing pouch of
120 mm in sidex200 mm in lengthx40 mm in bottom gore)
having an opening at the top was fabricated by heat sealing
such that LLDPE] side faced inside. As a result, the process-
ability of the bag was satisfactory.

[0717] The oxygen-absorbing self-supporting bag was
filled with a mixture of grapefruit (100 g) and syrup (100 g)
and the top opening of the self-supporting bag was sealed by
heat sealing while adjusting head-space air amount to be 5 cc.
Subsequently, the sealed bag thus obtained was subjected to a
boiling treatment at 90° C. for 40 minutes and thereafter,
stored at 30° C. After storage of 7 days and one month, sealed
bag was opened and the color tone and taste and flavor of
grapefruit were separately evaluated. Note that the color tone
and taste and flavor of grapefruit were evaluated based on an
average value of 5 testers. Furthermore, the oxygen concen-
tration in the sealed bag after one month storage was mea-
sured. These results are shown in Table 14.

Example 14-2

[0718] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 14-1 except that cobalt (II)
stearate (0.01 parts by mass in terms of cobalt) was dry-
blended in place of cobalt (II) stearate (0.05 parts by mass in
terms of cobalt). Thereafter, a self-supporting bag and a
sealed bag were manufactured in the same manner as in
Example 14-1. The oxygen concentration in the bag was
measured and taste and flavor and color tone of grapefruit
were checked in the same manner as in Example 14-1. These
results are shown in Table 14.

Example 14-3

[0719] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 14-1 except that cobalt (II)
stearate (0.1 parts by mass in terms of cobalt) was dry-
blended in place of cobalt (II) stearate (0.05 parts by mass in
terms of cobalt). Thereafter, a self-supporting bag and a
sealed bag were manufactured in the same manner as in
Example 14-1. The oxygen concentration in the bag was
measured and taste and flavor and color tone of grapefruit
were checked in the same manner as in Example 14-1. These
results are shown in Table 14.

Example 14-4

[0720] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 14-1 except that cobalt (II)
acetate was used in place of cobalt (II) stearate. Thereafter, a
self-supporting bag and a hermetic bag were manufactured in
the same manner as in Example 14-1. The oxygen concentra-
tion in the bag was measured and taste and flavor and color
tone of grapefruit were checked in the same manner as in
Example 14-1. These results are shown in Table 14.

Example 14-5

[0721] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 14-1 except that manga-
nese (II) stearate (0.05 parts by mass in terms of manganese)
was dry-blended in place of cobalt (II) stearate (0.05 parts by
mass in terms of cobalt). Thereafter, a self-supporting bag and
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a hermetic bag were manufactured in the same manner as in
Example 14-1. The oxygen concentration in the bag was
measured and taste and flavor and color tone of grapefruit
were checked in the same manner as in Example 14-1. These
results are shown in Table 14.

Example 14-6

[0722] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 14-1 except that iron (I1I)
stearate (0.05 parts by mass in terms of iron) was dry-blended
in place of cobalt (I]) stearate (0.05 parts by mass in terms of
cobalt). Thereafter, a self-supporting bag and a hermetic bag
were manufactured in the same manner as in Example 14-1.
The oxygen concentration in the bag was measured and taste
and flavor and color tone of grapefruit were checked in the
same manner as in Example 14-1. These results are shown in
Table 14.

Example 14-7

[0723] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 14-1 except that tetralin
ring-containing copolymerized polyolefin compound D was
used in place of tetralin ring-containing copolymerized poly-
olefin compound C. Thereafter, a self-supporting bag and a
hermetic bag were manufactured in the same manner as in
Example 14-1. The oxygen concentration in the bag was
measured and taste and flavor and color tone of grapefruit
were checked in the same manner as in Example 14-1. These
results are shown in Table 14.

Example 14-8

[0724] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 14-7 except that manga-
nese (II) stearate (0.05 parts by mass in terms of manganese)
was dry-blended in place of cobalt (II) stearate (0.05 parts by
mass in terms of cobalt). Thereafter, a self-supporting bag and
a hermetic bag were manufactured in the same manner as in
Example 14-1. The oxygen concentration in the bag was
measured and taste and flavor and color tone of grapefruit
were checked in the same manner as in Example 14-1. These
results are shown in Table 14.

Example 14-9

[0725] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 14-7 except that iron (I1I)
stearate (0.05 parts by mass in terms of iron) was dry-blended
in place of cobalt (I]) stearate (0.05 parts by mass in terms of
cobalt). Thereafter, a self-supporting bag and a hermetic bag
were manufactured in the same manner as in Example 14-1.
The oxygen concentration in the bag was measured and taste
and flavor and color tone of grapefruit were checked in the
same manner as in Example 14-1. These results are shown in
Table 14.

Comparative Example 14-1

[0726] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 14-1 except that an ethyl-
ene-methyl methacrylate copolymer having a methyl meth-
acrylate content of 5 mass % used in Synthesis Example 3 was
used in place of tetralin ring-containing copolymerized poly-
olefin compound C. Thereafter, a self-supporting bag and a
hermetic bag were manufactured in the same manner as in
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Example 14-1. The oxygen concentration in the bag was
measured and taste and flavor and color tone of grapefruit
were checked in the same manner as in Example 14-1. After
one month storage, the oxygen concentration reduced to 5.4
vol % and the taste and flavor and color tone of grapefruit
reduced. Since grapefruit itself was oxidized although the
self-supporting bag does not absorb oxygen, the oxygen con-
centration conceivably reduced. These results are shown in
Table 14.

Comparative Example 14-2

[0727] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 14-1 except that cobalt (II)
stearate was not used. Thereafter, a self-supporting bag and a
hermetic bag were manufactured in the same manner as in
Example 14-1. The oxygen concentration in the bag was
measured and taste and flavor and color tone of grapefruit
were checked in the same manner as in Example 14-1. After
one month storage, the oxygen concentration reduced to 6.1
vol % and the taste and flavor and color tone of grapefruit
reduced. Since grapefruit itself was oxidized although the
self-supporting bag does not absorb oxygen, the oxygen con-
centration conceivably reduced. These results are shown in
Table 14.

Comparative Example 14-3

[0728] Iron powder having an average particle diameter of
20 um and calcium chloride were mixed in a mass ratio of
100:1. The mixture and LLDPE1 were kneaded in a mass
ratio 0o£30:70 to obtain an iron-based oxygen-absorbing resin
composition. We tried to manufacture a three-layer film
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formed of two types of materials in the same manner as in
Example 14-1 except that the iron based oxygen-absorbing
resin composition was used in place of oxygen-absorbing
resin composition F; however, a film having smooth surface
that can be sufficiently subjected to further studies could not
be obtained since convexoconcave portions were produced in
the surface of the film due to iron powder. Because of this, on
the linear and low-density polyethylene film (product name:
“Tohcello T. U. X HC”, hereinafter referred to as “LLDPE2”
in Comparative Example 14-3 manufactured by Tohcello
Inc.) having a thickness of 50 um, a layer of the iron based
oxygen-absorbing resin composition of 30 um in thickness
serving as an oxygen-absorbing layer was stacked in accor-
dance with extrusion lamination, and thereafter, the surface of
the layer formed of the iron based oxygen-absorbing resin
composition was treated with corona discharge at a rate of 60
ny/minute to obtain a laminate film.

[0729] Next, on the corona treated surface of the laminate
film, the following individual layers were stacked in accor-
dance with dry lamination in the same manner as in Example
14-1 to manufacture an iron based oxygen-absorbing multi-
layer film, which was constituted of alumina vapor deposition
PET film (12 pm)/urethane dry-lamination adhesive (3 pm)/
nylon 6 film (15 pm)/urethane dry-lamination adhesive (3
um)/oxygen-absorbing layer (30 pum)/LLDPE2 (50 pm).
[0730] Subsequently, a self-supporting bag and a hermetic
bag were manufactured by use of the obtained iron based
oxygen-absorbing multilayer film in the same manner as in
Example 14-1. The oxygen concentration in the bag was
measured and taste and flavor and color tone of grapefruit
were checked in the same manner as in Example 14-1. These
results are shown in Table 14.

TABLE 14
Transition Oxygen Taste and
metal catalyst concentration Color tone™ flavor®
Amount of ina After After
transition container”  After7 one After 7 one
Resin compound Type metalV (vol %) days month  days month
Example 14-1  Tetralin ring-containing ~ Cobalt 0.05 O.lorless S S S S
copolymerized stearate
polyolefin compound C
Example 14-2  Tetralin ring-containing ~ Cobalt 0.01 1.8 S SR S AS
copolymerized stearate
polyolefin compound C
Example 14-3  Tetralin ring-containing ~ Cobalt 0.1 O.lorless S S S S
copolymerized stearate
polyolefin compound C
Example 14-4  Tetralin ring-containing ~ Cobalt 0.05 O.lorless S S S S
copolymerized acetate
polyolefin compound C
Example 14-5  Tetralin ring-containing ~ Manganese 0.05 O.lorless S S S S
copolymerized stearate
polyolefin compound C
Example 14-6  Tetralin ring-containing  Iron stearate 0.05 O.lorless S S S S
copolymerized
polyolefin compound C
Example 14-7  Tetralin ring-containing ~ Cobalt 0.05 O.lorless S S S S
copolymerized stearate
polyolefin compound D
Example 14-8  Tetralin ring-containing ~ Manganese 0.05 0.2 S AS S S
copolymerized stearate
polyolefin compound D
Example 14-9  Tetralin ring-containing  Iron stearate 0.05 0.3 S AS S S
copolymerized
polyolefin compound D
Comparative =~ EMMA® Cobalt 0.05 5.4 AS R AS R

Example 14-1

stearate
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TABLE 14-continued

Transition Oxygen Taste and
metal catalyst concentration Color tone™ flavor®
Amount of ina After After
transition container”  After7 one After 7 one
Resin compound Type metal (vol %) days month  days month
Comparative Tetralin ring-containing ~ — — 6.1 SR R AS R
Example 14-2  copolymerized
polyolefin compound C
Comparative Iron based oxygen — — 0.1orless AS SR AS R

Example 14-3  absorber + LDPE

DParts by mass based on resin compound (100 parts by mass)

Dnitial head space air amount was set at 5 cc. After boiled, container was stored at 30° C. for one month

3s: Satisfactory, AS: Almost satisfactory, SR: Slightly reduced, R: Reduced
DEMMA: ethylene-methyl methacrylate copolymer

[0731] As is apparent from the results of Examples 14-1 to
14-9, in the methods for storing fruit pulp of the present
invention, the container delivered satisfactory oxygen-ab-
sorbing performance and suppressed reduction of the taste
and flavor and color tone of the content.

Example 15-1

[0732] First, oxygen-absorbing resin composition A was
obtained in the same manner as in Example 2-1. Then, using
amultilayer-film manufacturing apparatus equipped with two
extruders, a feed block, a T die, a cooling roll, a corona
discharge unit, a winder, etc., a linear and low-density poly-
ethylene (product name: “NOVATEC LL UF641”, manufac-
tured by Japan Polyethylene Corporation, MFR at 190° C.:
2.1 g/10 minutes, MFR at 240° C.: 4.4 g/10 minutes, MFR at
250° C.: 52 g/10 minutes, hereinafter referred to as
“LLDPE1” in Examples 15-1 to 15-11 and Comparative
Examples 15-1 to 15-3) serving as a material for a sealant
layer was extruded from a first extruder; oxygen-absorbing
resin composition A serving as a material for an oxygen-
absorbing layer was extruded from a second extruder; and
passed through a feed block to manufacture an oxygen-ab-
sorbing multilayer film constituted of three layers formed of
two types of materials, which constituted of (LLDPE1 (20
um)/oxygen-absorbing layer (30 um)/LLDPE1 (20 um)) hav-
ing a width of 900 mm. Thereafter, one of the surfaces of
LLDPE1 was treated with corona discharge at a rate of 60
m/minute to manufacture a film roll. When the obtained film
roll was observed, thickness deviation such as bumps was not
seen.

[0733] Next, onacorona treated surface, a multilayer paper
base material was stacked in accordance with the extrusion
lamination by LLDPE] to obtain an oxygen-absorbing paper
base material multilayer body (oxygen-absorbing multilayer
body), which was constituted of bleached craft paper (basis
weight: 330 g/m?)/urethane dry-lamination adhesive (prod-
uct name: “TM-250HV/CAT-RT86L.-60”, manufactured by
Toyo-Morton, Ltd., 3 um)/alumina vapor deposition PET film
(product name: “GL-AE”, manufactured by Toppan Printing
Co., Ltd., 12 um)/urethane anchor coating agent (product
name: “EL-557A/B”, manufactured by Toyo-Morton, Ltd.,
0.5 um)/LLDPE1 (15 pm)/LLDPE1 (20 pum)/oxygen-absorb-
ing layer (30 um)/LLDPE1 (20 um).

[0734] Subsequently, the obtained multilayer body was
manufactured into a carton to obtain a 1000-ml. gable-top
oxygen-absorbing paper container having a bottom of 7 cm

squares. The moldability and processability of the paper con-
tainer herein were satisfactory and the carton could be easily
manufactured.

[0735] The oxygen-absorbing paper container was filled
with imo-shochu (1000 mL) such that the amount of air in the
head space was 20 cc and inner surfaces (LLDPE1) of the top
potion of the gable-top paper container were mutually sealed
by heat sealing. The sealed paper container thus obtained was
stored at 35° C. for one month. After storage of 7 days and one
month, sealed paper containers were opened separately and
taste and flavor of imo-shochu was evaluated. Note that the
taste and flavor of imo-shochu was evaluated based on an
average value of 5 testers. Furthermore, the oxygen concen-
tration (head-space oxygen concentration) in the paper con-
tainer after storage of one month and the heat sealing strength
of the upper portion of the gable-top paper container were
determined. These results are shown in Table 15. Note that
heat sealing strength was measured in accordance with JIS
70238 (the same shall apply hereinafter).

Example 15-2

[0736] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 15-1 except that cobalt (II)
stearate (0.01 parts by mass in terms of cobalt) was dry-
blended in place of cobalt (II) stearate (0.05 parts by mass in
terms of cobalt). Thereafter, an oxygen-absorbing paper con-
tainer and a sealed paper container were manufactured in the
same manner as in Example 15-1. The head-space oxygen
concentration was measured, taste and flavor of imo-shochu
was checked, and the heat sealing strength of the upper por-
tion of the paper container was measured in the same manner
as in Example 15-1. These results are shown in Table 15.

Example 15-3

[0737] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 15-1 except that cobalt (II)
stearate (0.1 parts by mass in terms of cobalt) was dry-
blended in place of cobalt (II) stearate (0.05 parts by mass in
terms of cobalt). Thereafter, an oxygen-absorbing paper con-
tainer and a sealed paper container were manufactured in the
same manner as in Example 15-1. The head-space oxygen
concentration was measured, taste and flavor of imo-shochu
was checked, and the heat sealing strength of the upper por-
tion of the paper container was measured in the same manner
as in Example 15-1. These results are shown in Table 15.
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Example 15-4

[0738] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 15-1 except that cobalt (II)
acetate was used in place of cobalt (II) stearate. Thereafter, an
oxygen-absorbing paper container and sealed paper container
were manufactured in the same manner as in Example 15-1. A
head-space oxygen concentration was measured, taste and
flavor of imo-shochu was checked and the heat sealing
strength of the upper portion of the paper container was
measured in the same manner as in Example 15-1. These
results are shown in Table 15.

Example 15-5

[0739] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 15-1 except that manga-
nese (II) stearate (0.05 parts by mass in terms of manganese)
was dry-blended in place of cobalt (II) stearate (0.05 parts by
mass in terms of cobalt). Thereafter, an oxygen-absorbing
paper container and a sealed paper container were manufac-
tured in the same manner as in Example 15-1. The head-space
oxygen concentration was measured, taste and flavor of imo-
shochu was checked, and the heat sealing strength of the
upper portion of the paper container was measured in the
same manner as in Example 15-1. These results are shown in
Table 15.

Example 15-6

[0740] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 15-1 except that iron (III)
stearate (0.05 parts by mass in terms of iron) was dry-blended
in place of cobalt (II) stearate (0.05 parts by mass in terms of
cobalt). Thereafter, an oxygen-absorbing paper container and
a sealed paper container were manufactured in the same man-
ner as in Example 15-1. The head-space oxygen concentra-
tion was measured, taste and flavor of imo-shochu was
checked, and the heat sealing strength of the upper portion of
the paper container was measured in the same manner as in
Example 15-1. These results are shown in Table 15.

Example 15-7

[0741] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 15-1 except that tetralin
ring-containing copolymerized polyolefin compound B was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, an oxygen-absorbing paper
container and sealed paper container were manufactured in
the same manner as in Example 15-1. A head-space oxygen
concentration was measured, taste and flavor of imo-shochu
was checked and the heat sealing strength of the upper portion
of'the paper container was measured in the same manner as in
Example 15-1. These results are shown in Table 15.

Example 15-8

[0742] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 15-7 except that manga-
nese (H) stearate (0.05 parts by mass in terms of manganese)
was dry-blended in place of cobalt (II) stearate (0.05 parts by
mass in terms of cobalt). Thereafter, an oxygen-absorbing
paper container and a sealed paper container were manufac-
tured in the same manner as in Example 15-1. The head-space
oxygen concentration was measured, taste and flavor of imo-
shochu was checked, and the heat sealing strength of the
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upper portion of the paper container was measured in the
same manner as in Example 15-1. These results are shown in
Table 15.

Example 15-9

[0743] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 15-7 except that iron (I1I)
stearate (0.05 parts by mass in terms of iron) was dry-blended
in place of cobalt (I]) stearate (0.05 parts by mass in terms of
cobalt). Thereafter, an oxygen-absorbing paper container and
a sealed paper container were manufactured in the same man-
ner as in Example 15-1. The head-space oxygen concentra-
tion was measured, taste and flavor of imo-shochu was
checked, and the heat sealing strength of the upper portion of
the paper container was measured in the same manner as in
Example 15-1. These results are shown in Table 15.

Example 15-10

[0744] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 15-1 except that tetralin
ring-containing copolymerized polyolefin compound C was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, an oxygen-absorbing paper
container and sealed paper container were manufactured in
the same manner as in Example 15-1. A head-space oxygen
concentration was measured, taste and flavor of imo-shochu
was checked and the heat sealing strength ofthe upper portion
of'the paper container was measured in the same manner as in
Example 15-1. These results are shown in Table 15.

Example 15-11

[0745] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 15-1 except that tetralin
ring-containing copolymerized polyolefin compound D was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, an oxygen-absorbing paper
container and sealed paper container were manufactured in
the same manner as in Example 15-1. A head-space oxygen
concentration was measured, taste and flavor of imo-shochu
was checked and the heat sealing strength ofthe upper portion
of'the paper container was measured in the same manner as in
Example 15-1. These results are shown in Table 15.

Comparative Example 15-1

[0746] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 15-1 except that an ethyl-
ene-methyl methacrylate copolymer having a methyl meth-
acrylate content of 25 mass % used in Synthesis Example 1
was used in place of tetralin ring-containing copolymerized
polyolefin compound A. Thereafter, an oxygen-absorbing
paper container and a sealed paper container were manufac-
tured in the same manner as in Example 15-1. The head-space
oxygen concentration was measured, taste and flavor of imo-
shochu was checked, and the heat sealing strength of the
upper portion of the paper container was measured in the
same manner as in Example 15-1. These results are shown in
Table 15.

Comparative Example 15-2

[0747] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 15-1 except that cobalt (II)
stearate was not used. Thereafter, an oxygen-absorbing paper
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container and a sealed paper container were manufactured in
the same manner as in Example 15-1. The head-space oxygen
concentration was measured, taste and flavor of imo-shochu
was checked, and the heat sealing strength of the upper por-
tion of the paper container was measured in the same manner
as in Example 15-1. These results are shown in Table 15.

Comparative Example 15-3

[0748] Iron powder having an average particle diameter of
20 um and calcium chloride were mixed in a mass ratio of
100:1. The mixture and LLDPE 1 were kneaded in a mass
ratio 0o£30:70 to obtain an iron-based oxygen-absorbing resin
composition. We tried to manufacture a three-layer film
formed of two types of materials in the same manner as in
Example 15-1 except that the iron based oxygen-absorbing
resin composition was used in place of oxygen-absorbing
resin composition A; however, a film having smooth surface
that can be sufficiently subjected to further studies could not
be obtained since convexoconcave portions were produced in
the surface of the film due to iron powder. Because of this, on
the linear and low-density polyethylene film (product name:
“Tohcello T. U. X HC”, hereinafter referred to as “LLDPE2”
in Comparative Example 15-3, manufactured by Tohcello
Inc.) having a thickness of 50 um, a film of the iron based
oxygen-absorbing resin composition of 30 um in thickness
serving as an oxygen-absorbing layer was stacked in accor-
dance with extrusion lamination, and thereafter, the surface of
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the layer formed of the iron based oxygen-absorbing resin
composition was treated with corona discharge at a rate of 60
ny/minute to obtain a laminate film.

[0749] Extrusionlamination was performed on a multilayer
paper base material in the same manner as in Example 15-1,
except that the laminate film obtained above was used in place
of a three-layer film formed of two types of materials to
manufacture an oxygen-absorbing paper base material mul-
tilayer body, which was constituted of a bleached craft paper
(basis weight: 330 g/m?)/urethane dry-lamination adhesive (3
um)/alumina vapor deposition PET film (12 pum)/urethane
anchor coating agent (0.5 um)/LLDPE1 (20 pm)/oxygen-
absorbing layer (30 um)/LLDPE2 (50 um). Thereafter, we
tried to manufacture a gable-top paper container using the
multilayer body; however, it was difficult to form the corners
of'the paper container. Then, we tried to manufacture a paper
container by lowering the speed of manufacturing the con-
tainer. As a result, the paper container was finally manufac-
tured with a large number of defective products (that were
eliminated). Thereafter, a sealed paper container was manu-
factured in the same manner as in Example 15-1. The head-
space oxygen concentration was measured, taste and flavor of
imo-shochu was checked and the heat sealing strength of the
upper portion of the paper container was measured in the
same manner as in Example 15-1. These results are shown in
Table 15.

TABLE 15
Transition Taste and
metal catalyst flavor® Heat-sealing
Amount of Oxygen After strength (kg
transition concentration®” After 7 one Before  After

Resin compound Type metalV (vol %) days month storage storage
Example  Tetralin ring-containing  Cobalt 0.05 O.lorless S S 3.7 3.8
15-1 copolymerized polyolefin stearate

compound A
Example  Tetralin ring-containing  Cobalt 0.01 2.6 S A 39 39
15-2 copolymerized polyolefin stearate

compound A
Example  Tetralin ring-containing  Cobalt 0.1 O.lorless S S 39 3.8
15-3 copolymerized polyolefin stearate

compound A
Example  Tetralin ring-containing  Cobalt 0.05 O.lorless S S 39 4.0
15-4 copolymerized polyolefin acetate

compound A
Example  Tetralin ring-containing ~ Manganese 0.05 O.lorless S S 3.8 3.8
15-5 copolymerized polyolefin stearate

compound A
Example  Tetralin ring-containing  Iron 0.05 O.lorless S S 3.8 3.8
15-6 copolymerized polyolefin stearate

compound A
Example  Tetralin ring-containing  Cobalt 0.05 O.lorless S S 39 3.8
15-7 copolymerized polyolefin stearate

compound B
Example  Tetralin ring-containing ~ Manganese 0.05 O.lorless S S 3.8 3.8
15-8 copolymerized polyolefin stearate

compound B
Example  Tetralin ring-containing  Iron 0.05 O.lorless S S 3.8 3.7
15-9 copolymerized polyolefin stearate

compound B
Example  Tetralin ring-containing  Cobalt 0.05 34 S A 4.1 4.0
15-10 copolymerized polyolefin stearate

compound C
Example  Tetralin ring-containing  Cobalt 0.05 O.lorless S S 39 39
15-11 copolymerized polyolefin stearate

compound D



US 2014/0373485 Al

TABLE 15-continued

Dec. 25,2014

Transition
metal catalyst

Amount of

transition concentration® After 7 one

Oxygen

Taste and

flavor® Heat-sealing

After strength (kg

Before  After

Resin compound Type metalV (vol %) days month storage storage
Comp. EMMA® Cobalt 0.05 15.4 A R 4.2 4.2
Example stearate
15-1
Comp. Tetralin ring-containing  — — 16.9 A R 39 3.8
Example  copolymerized polyolefin
15-2 compound A
Comp. Iron based oxygen — — 0.lorless A R 3.8 3.8
Example  absorber + LDPE
15-3

Dparts by mass based on resin compound (100 parts by mass)
2Stored at 35° C. for one month

3s: Satisfactory, A: Almost satisfactory, R: Reduced
DEMMA: ethylene-methyl methacrylate copolymer
5)Aldehyde odor was sensed

[0750] As is apparent from the results of Examples 15-1 to
15-11, in the methods for storing an alcohol beverage of the
present invention, the container delivered satisfactory oxy-
gen-absorbing performance; suppressed reduction of the taste
and flavor of the content; and maintained heat sealing strength
before storage.

Example 16-1

[0751] First, oxygen-absorbing resin composition A was
obtained in the same manner as in Example 2-1. Then, using
amultilayer-film manufacturing apparatus equipped with two
extruders, a feed block, a T die, a cooling roll, a corona
discharge unit, a winder, etc., a low-density polyethylene
(product name: “NOVATEC LD LC602A” hereinafter abbre-
viated as “LDPE” in Examples 16-1 to 16-11 and Compara-
tive Examples 16-1 to 16-3, manufactured by Japan Polyeth-
ylene Corporation) serving as a material for a sealant layer
was extruded from a first extruder; oxygen-absorbing resin
composition A serving as a material for an oxygen-absorbing
layer was extruded from a second extruder; and passed
through the feed block to manufacture a three-layer film
formed of two types of materials and having a width of 800
mm (LDPE (20 um)/oxygen-absorbing layer (30 um)/LDPE
(20 um)). Thereafter, one of the surfaces of LDPE was treated
with corona discharge at a rate of 60 m/minute to manufacture
a film roll. When the obtained film roll was observed, thick-
ness deviation such as bumps was not seen.

[0752] Next, on a corona treated surface of the obtained
three-layer film formed of two types of materials, a multilayer
paper base material was stacked in accordance with the extru-
sion lamination by LDPE to obtain an oxygen-absorbing
paper base material multilayer body (oxygen-absorbing mul-
tilayer body), which was constituted of bleached craft paper
(basis weight: 330 g/m?)/urethane dry-lamination adhesive
(product name: “TM-250HV/CAT-RT86L.-60, manufac-
tured by Toyo-Morton, Ltd., 3 pum)/alumina vapor deposition
PET film (product name: “GL-AE”, manufactured by Toppan
Printing Co., Ltd., 12 um)/urethane anchor coating agent
(product name: “EL-557A/B”, manufactured by Toyo-Mor-
ton, Ltd., 0.5 um)/LDPE (15 pm)/LDPE (20 um)/oxygen-
absorbing layer (30 um)/LDPE (20 um). Subsequently, the
obtained multilayer body was manufactured into a carton to

obtain a 1000-mL gable-top oxygen-absorbing paper con-
tainer having a bottom of 7 cm squares. The moldability and
processability of the paper container herein were satisfactory
and the carton could be easily manufactured.

[0753] The oxygen-absorbing paper container was filled
with high-quality green tea (1000 mL) such that the amount of
air in the head space was 20 cc and inner surfaces (LDPE) of
the top potion of the gable-top paper container were mutually
sealed by heat sealing. The sealed paper container thus
obtained was stored at 35° C. for one month. After storage of
7 days and one month, taste and flavor of high-quality green
tea was checked. Furthermore, the oxygen concentration
(head-space oxygen concentration) in the paper container
after storage of one month and the heat sealing strength of the
upper portion of the gable-top paper container were deter-
mined. These results are shown in Table 16.

Example 16-2

[0754] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 16-1 except that cobalt (II)
stearate (0.01 parts by mass in terms of cobalt) was dry-
blended in place of cobalt (II) stearate (0.05 parts by mass in
terms of cobalt). Thereafter, an oxygen-absorbing paper con-
tainer and a hermetic paper container were manufactured in
the same manner as in Example 16-1. The head-space oxygen
concentration was measured; taste and flavor of high-quality
green tea was checked; and the heat sealing strength of the
upper portion of the paper container was measured in the
same manner as in Example 16-1. These results are shown in
Table 16.

Example 16-3

[0755] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 16-1 except that cobalt (II)
stearate (0.1 parts by mass in terms of cobalt) was dry-
blended in place of cobalt (II) stearate (0.05 parts by mass in
terms of cobalt). Thereafter, an oxygen-absorbing paper con-
tainer and a hermetic paper container were manufactured in
the same manner as in Example 16-1. The head-space oxygen
concentration was measured; taste and flavor of high-quality
green tea was checked; and the heat sealing strength of the
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upper portion of the paper container was measured in the
same manner as in Example 16-1. These results are shown in
Table 16.

Example 16-4

[0756] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 16-1 except that cobalt (II)
acetate was used in place of cobalt (II) stearate. Thereafter, an
oxygen-absorbing paper container and a hermetic paper con-
tainer were manufactured in the same manner as in Example
16-1. The head-space oxygen concentration was measured;
taste and flavor ot high-quality green tea was checked; and the
heat sealing strength of the upper portion of the paper con-
tainer was measured in the same manner as in Example 16-1.
These results are shown in Table 16.

Example 16-5

[0757] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 16-1 except that manga-
nese (II) stearate (0.05 parts by mass in terms of manganese)
was dry-blended in place of cobalt (II) stearate (0.05 parts by
mass in terms of cobalt). Thereafter, an oxygen-absorbing
paper container and a hermetic paper container were manu-
factured in the same manner as in Example 16-1. The head-
space oxygen concentration was measured; taste and flavor of
high-quality green tea was checked; and the heat sealing
strength of the upper portion of the paper container was
measured in the same manner as in Example 16-1. These
results are shown in Table 16.

Example 16-6

[0758] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 16-1 except that iron (III)
stearate (0.05 parts by mass in terms of iron) was dry-blended
in place of cobalt (II) stearate (0.05 parts by mass in terms of
cobalt). Thereafter, an oxygen-absorbing paper container and
a hermetic paper container were manufactured in the same
manner as in Example 16-1. The head-space oxygen concen-
tration was measured; taste and flavor of high-quality green
tea was checked; and the heat sealing strength of the upper
portion of the paper container was measured in the same
manner as in Example 16-1. These results are shown in Table
16.

Example 16-7

[0759] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 16-1 except that tetralin
ring-containing copolymerized polyolefin compound B was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, an oxygen-absorbing paper
container and a hermetic paper container were manufactured
in the same manner as in Example 16-1. The head-space
oxygen concentration was measured; taste and flavor of high-
quality green tea was checked; and the heat sealing strength of
the upper portion of the paper container was measured in the
same manner as in Example 16-1. These results are shown in
Table 16.

Example 16-8

[0760] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 16-7 except that manga-
nese (II) stearate (0.05 parts by mass in terms of manganese)
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was dry-blended in place of cobalt (II) stearate (0.05 parts by
mass in terms of cobalt). Thereafter, an oxygen-absorbing
paper container and a hermetic paper container were manu-
factured in the same manner as in Example 16-1. The head-
space oxygen concentration was measured; taste and flavor of
high-quality green tea was checked; and the heat sealing
strength of the upper portion of the paper container was
measured in the same manner as in Example 16-1. These
results are shown in Table 16.

Example 16-9

[0761] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 16-7 except that iron (I1I)
stearate (0.05 parts by mass in terms of iron) was dry-blended
in place of cobalt (H) stearate (0.05 parts by mass in terms of
cobalt).. Thereafter, an oxygen-absorbing paper container
and a hermetic paper container were manufactured in the
same manner as in Example 16-1. The head-space oxygen
concentration was measured; taste and flavor of high-quality
green tea was checked; and the heat sealing strength of the
upper portion of the paper container was measured in the
same manner as in Example 16-1. These results are shown in
Table 16.

Example 16-10

[0762] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 16-1 except that tetralin
ring-containing copolymerized polyolefin compound C was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, an oxygen-absorbing paper
container and a hermetic paper container were manufactured
in the same manner as in Example 16-1. The head-space
oxygen concentration was measured; taste and flavor of high-
quality green tea was checked; and the heat sealing strength of
the upper portion of the paper container was measured in the
same manner as in Example 16-1. These results are shown in
Table 16.

Example 16-11

[0763] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 16-1 except that tetralin
ring-containing copolymerized polyolefin compound D was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, an oxygen-absorbing paper
container and a hermetic paper container were manufactured
in the same manner as in Example 16-1. The head-space
oxygen concentration was measured; taste and flavor of high-
quality green tea was checked; and the heat sealing strength of
the upper portion of the paper container was measured in the
same manner as in Example 16-1. These results are shown in
Table 16.

Comparative Example 16-1

[0764] A multilayer film was obtained in the same manner
as in Example 16-1 except that an ethylene-methyl methacry-
late copolymer having a methyl methacrylate content of 25
mass % used in Synthesis Example 1 was used in place of
tetralin ring-containing copolymerized polyolefin compound
A. Thereafter, an oxygen-absorbing paper container and a
hermetic paper container were manufactured in the same
manner as in Example 16-1. The head-space oxygen concen-
tration was measured; taste and flavor of high-quality green
tea was checked; and the heat sealing strength of the upper
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portion of the paper container was measured in the same
manner as in Example 16-1. These results are shown in Table
16.

Comparative Example 16-2

[0765] A multilayer film was obtained in the same manner
as in Example 16-1 except that cobalt (II) stearate was not
used. Thereafter, an oxygen-absorbing paper container and a
hermetic paper container were manufactured in the same
manner as in Example 16-1. The head-space oxygen concen-
tration was measured; taste and flavor of high-quality green
tea was checked; and the heat sealing strength of the upper
portion of the paper container was measured in the same
manner as in Example 16-1. These results are shown in Table
16.

Comparative Example 16-3

[0766] An ironpowder having an average particle diameter
0t 20 pm and calcium chloride were mixed in a mass ratio of
100:1. The mixture and LDPE were kneaded in a mass ratio of
30:70 to obtain an iron based oxygen-absorbing resin com-
position. We tried to manufacture a three-layer film formed of
two types of materials in the same manner as in Example 16-1
except that the iron based oxygen-absorbing resin composi-
tion was used in place of oxygen-absorbing resin composition
A; however, a film having smooth surface that can be suffi-
ciently subjected to further studies could not be obtained
since convexoconcave portions were produced in the surface
of'the film due to iron powder. Because of this, on the LDPE

Dec. 25,2014

of 50 um in thickness, a film of the iron based oxygen-
absorbing resin composition of 30 um in thickness serving as
an oxygen-absorbing layer was stacked in accordance with
extrusion lamination and thereafter the surface of the layer
constituted of the iron based oxygen-absorbing resin compo-
sition was treated with corona discharge at a rate of 60
m/minute to obtain a laminate film. Extrusion lamination by
LDPE was performed on a multilayer paper base material in
the same manner as in Example 16-1 except that the laminate
film was used in place of the oxygen-absorbing multilayer
film having a three-layer structure formed of two types of
materials to manufacture an oxygen-absorbing paper base
material multilayer body, which was constituted of bleached
craft paper (basis weight: 330 g/m?)/urethane dry-lamination
adhesive (3 um)/alumina vapor deposition PET film (12 pm)/
urethane anchor coating agent (0.5 um)/LDPE (15 pm)/oxy-
gen-absorbing layer (30 um)/LDPE (50 uM). Thereafter, we
tried to manufacture a gable-top paper container using the
multilayer body; however, it was difficult to form the corners
of the paper container. Then, we tried to manufacture the
paper container by lowering the speed of manufacturing a
container. As a result, the paper container was finally manu-
factured with a large number of defective products (that were
eliminated). Thereafter, a sealed paper container was manu-
factured in the same manner as in Example 16-1. The head-
space oxygen concentration was measured; taste and flavor of
high-quality green tea was checked; and the heat sealing
strength of the upper portion of the paper container was
measured in the same manner as in Example 16-1. These
results are shown in Table 16.

TABLE 16

Oxygen Heat-sealing
Transition metal catalyst concentration in Taste and flavor® strength (ke)
Amount of container®’ After 7 After Before  After
Resin compound Type transition metal® (vol %) days onemonth storage storage
Example  Tetralin ring-containing ~ Cobalt 0.05 0.1 or less S S 39 39
16-1 copolymerized stearate
polyolefin compound A
Example  Tetralin ring-containing ~ Cobalt 0.01 2.9 S A 39 4.0
16-2 copolymerized stearate
polyolefin compound A
Example  Tetralin ring-containing ~ Cobalt 0.1 0.1 or less S S 39 3.8
16-3 copolymerized stearate
polyolefin compound A
Example  Tetralin ring-containing ~ Cobalt 0.05 0.1 or less S S 39 3.8
16-4 copolymerized acetate
polyolefin compound A
Example  Tetralin ring-containing ~ Manganese 0.05 0.1 or less S S 3.8 3.8
16-5 copolymerized stearate
polyolefin compound A
Example  Tetralin ring-containing  Iron 0.05 0.1 or less S S 4.0 39
16-6 copolymerized stearate
polyolefin compound A
Example  Tetralin ring-containing ~ Cobalt 0.05 0.1 or less S S 39 39
16-7 copolymerized stearate
polyolefin compound B
Example  Tetralin ring-containing ~ Manganese 0.05 0.1 or less S S 3.8 3.8
16-8 copolymerized stearate
polyolefin compound B
Example  Tetralin ring-containing  Iron 0.05 0.1 or less S S 3.8 39
16-9 copolymerized stearate
polyolefin compound B
Example  Tetralin ring-containing ~ Cobalt 0.05 33 S A 39 4.0
16-10 copolymerized stearate
polyolefin compound C
Example  Tetralin ring-containing ~ Cobalt 0.05 0.1 or less S S 3.8 39
16-11 copolymerized stearate

polyolefin compound D
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TABLE 16-continued

Oxygen Heat-sealing
Transition metal catalyst concentration in Taste and flavor® strength (ke)
Amount of container?’ After 7 After Before  After
Resin compound Type transition metal) (vol %) days one month storage storage

Comp. EMMA® Cobalt 0.05 16.7 A R 4.1 4.0
Example stearate
16-1
Comp. Tetralin ring-containing  — — 17.3 A R 3.9 3.8
Example  copolymerized
16-2 polyolefin compound A
Comp. Iron based oxygen — — 0.1 or less A R 4.0 3.8
Example  absorber + LDPE
16-3

DParts by mass based on resin compound (100 parts by mass)
DStored at 35° C. for one month

RH Satisfactory, A: Almost satisfactory, R: Reduced
DEMMA: ethylene-methyl methacrylate copolymer

[0767] As is apparent from the results of Examples 16-1 to
16-11, in the methods for storing liquid-state tea or paste-state
tea of the present invention, the container delivered satisfac-
tory oxygen-absorbing performance; suppressed reduction of
the taste and flavor of the content; and maintained heat sealing
strength before storage.

Example 17-1

[0768] First, oxygen-absorbing resin composition A was
obtained in the same manner as in Example 2-1. Then, using
amultilayer-film manufacturing apparatus equipped with two
extruders, a feed block, a T die, a cooling roll, a corona
discharge unit, a winder, etc., a low-density polyethylene
(product name: “NOVATEC LD LC602A”, hereinafter
abbreviated as “LDPE” in Examples 17-1to 17-11 and Com-
parative Examples 17-1 to 17-3, manufactured by Japan Poly-
ethylene Corporation) serving as a material for a sealant layer
was extruded from a first extruder; oxygen-absorbing resin
composition A serving as a material for an oxygen-absorbing
layer was extruded from a second extruder; and passed
through the feed block to manufacture a three-layer film
formed of two types of materials and having a width of 800
mm (LDPE (20 um)/oxygen-absorbing layer (30 um)/LDPE
(20 um)). Thereafter, one of the surfaces of LDPE was treated
with corona discharge at a rate of 60 m/minute to manufacture
a film roll. When the obtained film roll was observed, thick-
ness deviation such as bumps was not seen.

[0769] Next, on a corona treated surface of the obtained
three-layer film formed of two types of materials, a multilayer
paper base material was stacked in accordance with the extru-
sion lamination by LDPE to obtain an oxygen-absorbing
paper base material multilayer body (oxygen-absorbing mul-
tilayer body), which was constituted of bleached craft paper
(basis weight: 330 g/m?)/urethane dry-lamination adhesive
(product name: “TM-250HV/CAT-RT86L.-60, manufac-
tured by Toyo-Morton, Ltd., 3 pum)/alumina vapor deposition
PET film (product name: “GL-AE”, manufactured by Toppan
Printing Co., Ltd., 12 um)/urethane anchor coating agent
(product name: “EL-557A/B”, manufactured by Toyo-Mor-
ton, Ltd., 0.5 um)/LDPE (15 pm)/LDPE (20 um)/oxygen-
absorbing layer (30 um)/LDPE (20 um). Subsequently, the
obtained multilayer body was manufactured into a carton to
obtain a 1000-mL gable-top oxygen-absorbing paper con-
tainer having a bottom of 7 cm squares. The moldability and

processability of the paper container herein were satisfactory
and the carton could be easily manufactured.

[0770] The oxygen-absorbing paper container was filled
with orange juice (1000 mL) such that the amount of air in the
head space was 20 cc and the paper container was sealed by
heat sealing inner surfaces (LDPE) of the top potion of the
gable-top paper container mutually. The sealed paper con-
tainer thus obtained was stored at 35° C. for one month. After
storage of 7 days and one month, taste and flavor of orange
juice was checked. Furthermore, the oxygen concentration
(head-space oxygen concentration) in the paper container
after storage of one month and the heat sealing strength of the
upper portion of the gable-top paper container were deter-
mined. These results are shown in Table 17.

Example 17-2

[0771] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 17-1 except that cobalt (II)
stearate (0.01 parts by mass in terms of cobalt) was dry-
blended in place of cobalt (II) stearate (0.05 parts by mass in
terms of cobalt). Thereafter, an oxygen-absorbing paper con-
tainer and a hermetic paper container were manufactured in
the same manner as in Example 17-1. The head-space oxygen
concentration was measured; taste and flavor of orange juice
was checked; and the heat sealing strength of the upper por-
tion of the paper container was measured in the same manner
as in Example 17-1. These results are shown in Table 17.

Example 17-3

[0772] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 17-1 except that cobalt (II)
stearate (0.1 parts by mass in terms of cobalt) was dry-
blended in place of cobalt (II) stearate (0.05 parts by mass in
terms of cobalt). Thereafter, an oxygen-absorbing paper con-
tainer and a hermetic paper container were manufactured in
the same manner as in Example 17-1. The head-space oxygen
concentration was measured; taste and flavor of orange juice
was checked; and the heat sealing strength of the upper por-
tion of the paper container was measured in the same manner
as in Example 17-1. These results are shown in Table 17.

Example 17-4

[0773] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 17-1 except that cobalt (II)
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acetate was used in place of cobalt (II) stearate. Thereafter, an
oxygen-absorbing paper container and a hermetic paper con-
tainer were manufactured in the same manner as in Example
17-1. The head-space oxygen concentration was measured;
taste and flavor of orange juice was checked; and the heat
sealing strength of the upper portion of the paper container
was measured in the same manner as in Example 17-1. These
results are shown in Table 17.

Example 17-5

[0774] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 17-1 except that manga-
nese (II) stearate (0.05 parts by mass in terms of manganese)
was dry-blended in place of cobalt (II) stearate (0.05 parts by
mass in terms of cobalt). Thereafter, an oxygen-absorbing
paper container and a hermetic paper container were manu-
factured in the same manner as in Example 17-1. The head-
space oxygen concentration was measured; taste and flavor of
orange juice was checked; and the heat sealing strength of the
upper portion of the paper container was measured in the
same manner as in Example 17-1. These results are shown in
Table 17.

Example 17-6

[0775] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 17-1 except that iron (III)
stearate (0.05 parts by mass in terms of iron) was

[0776] dry-blended in place of cobalt (II) stearate (0.05
parts by mass in terms of cobalt). Thereafter, an oxygen-
absorbing paper container and a hermetic paper container
were manufactured in the same manner as in Example 17-1.
The head-space oxygen concentration was measured; taste
and flavor of orange juice was checked; and the heat sealing
strength of the upper portion of the paper container was
measured in the same manner as in Example 17-1. These
results are shown in Table 17.

Example 17-7

[0777] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 17-1 except that tetralin
ring-containing copolymerized polyolefin compound B was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, an oxygen-absorbing paper
container and a hermetic paper container were manufactured
in the same manner as in Example 17-1. The head-space
oxygen concentration was measured; taste and flavor of
orange juice was checked;

and the heat sealing strength of the upper portion of the paper

container was measured in the same manner as in Example
17-1. These results are shown in Table 17.

Example 17-8

[0778] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 17-7 except that manga-
nese (II) stearate (0.05 parts by mass in terms of manganese)
was dry-blended in place of cobalt (II) stearate (0.05 parts by
mass in terms of cobalt). Thereafter, an oxygen-absorbing
paper container and a hermetic paper container were manu-
factured in the same manner as in Example 17-1. The head-
space oxygen concentration was measured; taste and flavor of
orange juice was checked; and the heat sealing strength of the
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upper portion of the paper container was measured in the
same manner as in Example 17-1. These results are shown in
Table 17.

Example 17-9

[0779] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 17-7 except that iron (I1I)
stearate (0.05 parts by mass in terms of iron) was dry-blended
in place of cobalt (I]) stearate (0.05 parts by mass in terms of
cobalt). Thereafter, an oxygen-absorbing paper container and
a hermetic paper container were manufactured in the same
manner as in Example 17-1. The head-space oxygen concen-
tration was measured; taste and flavor of orange juice was
checked; and the heat sealing strength of the upper portion of
the paper container was measured in the same manner as in
Example 17-1. These results are shown in Table 17.

Example 17-10

[0780] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 17-1 except that tetralin
ring-containing copolymerized polyolefin compound C was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, an oxygen-absorbing paper
container and a hermetic paper container were manufactured
in the same manner as in Example 17-1. The head-space
oxygen concentration was measured; taste and flavor of
orange juice was checked; and the heat sealing strength of the
upper portion of the paper container was measured in the
same manner as in Example 17-1. These results are shown in
Table 17.

Example 17-11

[0781] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 17-1 except that tetralin
ring-containing copolymerized polyolefin compound D was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, an oxygen-absorbing paper
container and a hermetic paper container were manufactured
in the same manner as in Example 17-1. The head-space
oxygen concentration was measured; taste and flavor of
orange juice was checked; and the heat sealing strength of the
upper portion of the paper container was measured in the
same manner as in Example 17-1. These results are shown in
Table 17.

Comparative Example 17-1

[0782] A multilayer film was obtained in the same manner
as in Example 17-1 except that an ethylene-methyl methacry-
late copolymer having a methyl methacrylate content of 25
mass % used in Synthesis Example 1 was used in place of
tetralin ring-containing copolymerized polyolefin compound
A. Thereafter, an oxygen-absorbing paper container and a
hermetic paper container were manufactured in the same
manner as in Example 17-1. The head-space oxygen concen-
tration was measured; taste and flavor of orange juice was
checked; and the heat sealing strength of the upper portion of
the paper container was measured in the same manner as in
Example 17-1. These results are shown in Table 17.

Comparative Example 17-2

[0783] A multilayer film was obtained in the same manner
as in Example 17-1 except that cobalt (II) stearate was not
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used. Thereafter, an oxygen-absorbing paper container and a
hermetic paper container were manufactured in the same
manner as in Example 17-1. The head-space oxygen concen-
tration was measured; taste and flavor of orange juice was
checked; and the heat sealing strength of the upper portion of
the paper container was measured in the same manner as in
Example 17-1. These results are shown in Table 17.

Comparative Example 17-3

[0784] An iron powder having an average particle diameter
0t 20 pm and calcium chloride were mixed in a mass ratio of
100:1. The mixture and LDPE were kneaded in a mass ratio of
30:70 to obtain an iron based oxygen-absorbing resin com-
position. We tried to manufacture a three-layer film formed of
two types of materials in the same manner as in Example 17-1
except that the iron based oxygen-absorbing resin composi-
tion was used in place of oxygen-absorbing resin composition
A; however, a film having smooth surface that can be suffi-
ciently subjected to further studies could not be obtained
since convexoconcave portions were produced in the surface
of'the film due to iron powder. Because of this, on the LDPE
of 50 um in thickness, a film of the iron based oxygen-
absorbing resin composition of 30 um in thickness serving as
an oxygen-absorbing layer was stacked in accordance with
extrusion lamination, and thereafter the surface of the layer
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formed of the iron based oxygen-absorbing resin composition
was treated with corona discharge at a rate of 60 m/minute to
obtain a laminate film. Extrusion lamination by LDPE was
performed on a multilayer paper base material in the same
manner as in Example 17-1 except that the laminate film was
used in place of the oxygen-absorbing multilayer film having
a three-layer structure formed of two types of materials to
manufacture an oxygen-absorbing paper base material mul-
tilayer body, which was constituted of bleached craft paper
(basis weight: 330 g/m?)/urethane dry-lamination adhesive (3
um)/alumina vapor deposition PET film (12 pum)/urethane
anchor coating agent (0.5 um)/LDPE (15 pum)/oxygen-ab-
sorbing layer (30 pm)/LDPE (50 pm). Thereafter, we tried to
manufacture a gable-top paper container using the multilayer
body; however, it was difficult to form the corners of the paper
container. Then, we tried to manufacture a paper container by
lowering the speed of manufacturing a container. As a result,
the paper container was finally manufactured with a large
number of defective products (that were eliminated). There-
after, a hermetic paper container was manufactured in the
same manner as in Example 17-1. The head-space oxygen
concentration was measured; taste and flavor of orange juice
was checked; and the heat sealing strength of the upper por-
tion of the paper container was measured in the same manner
as in Example 17-1. These results are shown in Table 17.

TABLE 17
Oxygen Taste and Heat-sealing
Transition metal catalyst concentration flavor® strength (kg)
Amount of in container”  After 7 After Before  After
Resin compound Type transition metal (vol %) days onemonth storage storage
Example  Tetralin ring-containing  Cobalt 0.05 0.1 or less S S 4.0 39
17-1 copolymerized polyolefin stearate
compound A
Example  Tetralin ring-containing  Cobalt 0.01 2.7 S A 3.8 39
17-2 copolymerized polyolefin stearate
compound A
Example  Tetralin ring-containing  Cobalt 0.1 0.1 or less S S 39 3.8
17-3 copolymerized polyolefin stearate
compound A
Example  Tetralin ring-containing  Cobalt 0.05 0.1 or less S S 3.8 39
17-4 copolymerized polyolefin acetate
compound A
Example  Tetralin ring-containing ~ Manganese 0.05 0.1 or less S S 39 3.8
17-5 copolymerized polyolefin stearate
compound A
Example  Tetralin ring-containing  Iron 0.05 0.1 or less S S 4.0 39
17-6 copolymerized polyolefin stearate
compound A
Example  Tetralin ring-containing  Cobalt 0.05 0.1 or less S S 39 39
17-7 copolymerized polyolefin stearate
compound B
Example  Tetralin ring-containing ~ Manganese 0.05 0.1 or less S S 39 39
17-8 copolymerized polyolefin stearate
compound B
Example  Tetralin ring-containing  Iron 0.05 0.1 or less S S 3.8 39
17-9 copolymerized polyolefin stearate
compound B
Example  Tetralin ring-containing  Cobalt 0.05 3.1 S A 39 4.0
17-10 copolymerized polyolefin stearate
compound C
Example  Tetralin ring-containing  Cobalt 0.05 0.1 or less S S 3.8 39
17-11 copolymerized polyolefin stearate
compound D
Comp. EMMA® Cobalt 0.05 16.8 R R 3.9 3.9
Example stearate

17-1
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TABLE 17-continued

Heat-sealing
strength (kg)

Taste and
flavor®

Oxygen

Transition metal catalyst concentration

Amount of in container?  After 7 After Before  After

Resin compound Type transition metal) (vol %) days  one month storage storage
Comp. Tetralin ring-containing  — — 17.9 R R 3.9 39
Example  copolymerized polyolefin
17-2 compound A
Comp. Iron based oxygen — — 0.1 or less A R 4.0 3.8
Example  absorber + LDPE
17-3

DParts by mass based on resin compound (100 parts by mass)
DStored at 35° C. for one month

3s: Satisfactory, A: Almost satisfactory, R: Reduced
DEMMA: ethylene-methyl methacrylate copolymer

[0785] As is apparent from the results of Examples 17-1 to
17-11, in the methods for storing fruit juice and/or vegetable
juice of the present invention, the container delivered satis-
factory oxygen-absorbing performance; suppressed reduc-
tion of the taste and flavor of the content; and maintained heat
sealing strength before storage.

Example 18-1

[0786] First, oxygen-absorbing resin composition A was
obtained in the same manner as in Example 2-1. Then, using
amultilayer-film manufacturing apparatus equipped with two
extruders, a feed block, a T die, a cooling roll, a corona
discharge unit, a winder, etc., a linear and low-density poly-
ethylene (product name: “NOVATEC LL UF641”, hereinat-
ter referred to as “LLDPE1” in Examples 18-1 to 18-11 and
Comparative Examples 18-1 to 18-3, manufactured by Japan
Polyethylene Corporation, MFR at 190° C.: 2.1 g/10 minutes,
MER at 240° C.: 4.4 g/10 minutes, MFR at 250° C.: 5.2 ¢/10
minutes) serving as a material for a sealant layer was extruded
from a first extruder; oxygen-absorbing resin composition A
serving as a material for an oxygen-absorbing layer was
extruded from a second extruder; and passed through the feed
block to manufacture a three-layer film formed of two types
of materials having a width of 900 mm (LLDPE1 (20 um)/
oxygen-absorbing layer (30 pm)/LLDPE1 (20 um)). There-
after, one of the surfaces of LLDPE1 was treated with corona
discharge at a rate of 60 m/minute to manufacture a film roll.
When the obtained film roll was observed, thickness devia-
tion such as bumps was not seen.

[0787] Next, on a corona treated surface of the obtained
three-layer film formed of two types of materials, nylon 6 film
(product name: “N1202”, manufactured by Toyobo Co., Ltd.)
and an alumina vapor deposition PET film (product name:
“GL-ARH-F”, manufactured by Toppan Printing Co., L.td.)
were stacked in accordance with dry lamination using a ure-
thane dry-lamination adhesive (product name: “TM-319/
CAT-19B”, manufactured by Toyo-Morton, [.td.) to obtain an
oxygen-absorbing multilayer film formed of an oxygen-ab-
sorbing multilayer body, which was constituted of alumina
vapor deposition PET film (12 pm)/urethane dry-lamination
adhesive (3 pm)/nylon 6 film (15 pm)/urethane dry-lamina-
tion adhesive (3 um)/LLDPE1 (20 pm)/oxygen-absorbing
layer (30 um)/LLDPE1 (20 pm).

[0788] Next, a three-side sealed bag of 10 cmx20 cm was
manufactured using the obtained oxygen-absorbing multi-
layer film such that the LLDPE1 side faced inside and filled
with beef jerky (100 g). The atmosphere of the bag was

substituted with nitrogen so as to obtain an oxygen concen-
tration of 2 vol % and then sealed. The sealed bag thus
obtained was stored at 23° C. After storage for 7 days and one
month, the oxygen concentration in the bag was measured.
The taste and flavor and color tone of the beef jerky after one
month storage were checked. Furthermore, the sealing
strength of the bag before and after storage for 6 months was
measured. These results are shown in Table 18. Note that in
measuring the sealing strength, the sealing strength of the
short side portion of the three-side sealed bag was measured
in accordance with JIS Z0238 (the same shall apply herein-
after).

Example 18-2

[0789] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 18-1 except that cobalt (II)
stearate (0.01 parts by mass in terms of cobalt) was dry-
blended in place of cobalt (II) stearate (0.05 parts by mass in
terms of cobalt). Thereafter, a three-side sealed bag and a
sealed bag were manufactured in the same manner as in
Example 18-1. The oxygen concentration in the bag was
measured; taste and flavor and color tone of beef jerky were
checked; and the sealing strength of the bag was measured in
the same manner as in Example 18-1. These results are shown
in Table 18.

Example 18-3

[0790] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 18-1 except that cobalt (II)
stearate (0.1 parts by mass in terms of cobalt) was dry-
blended in place of cobalt (II) stearate (0.05 parts by mass in
terms of cobalt). Thereafter, a three-side sealed bag and a
sealed bag were manufactured in the same manner as in
Example 18-1. The oxygen concentration in the bag was
measured; taste and flavor and color tone of beef jerky were
checked; and the sealing strength of the bag was measured in
the same manner as in Example 18-1. These results are shown
in Table 18.

Example 18-4

[0791] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 18-1 except that cobalt (II)
acetate was used in place of cobalt (II) stearate. Thereafter, a
three-side sealed bag and a sealed bag were manufactured in
the same manner as in Example 18-1. The oxygen concentra-
tion in the bag was measured; taste and flavor and color tone
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of’beetjerky were checked; and the sealing strength of the bag
was measured in the same manner as in Example 18-1. These
results are shown in Table 18.

Example 18-5

[0792] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 18-1 except that manga-
nese (II) stearate (0.05 parts by mass in terms of manganese)
was dry-blended in place of cobalt (II) stearate (0.05 parts by
mass in terms of cobalt). Thereafter, a three-side sealed bag
and a sealed bag were manufactured in the same manner as in
Example 18-1. The oxygen concentration in the bag was
measured; taste and flavor and color tone of beef jerky were
checked; and the sealing strength of the bag was measured in
the same manner as in Example 18-1. These results are shown
in Table 18.

Example 18-6

[0793] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 18-1 except that iron (I11)
stearate (0.05 parts by mass in terms of iron) was dry-blended
in place of cobalt (II) stearate (0.05 parts by mass in terms of
cobalt). Thereafter, a three-side sealed bag and a sealed bag
were manufactured in the same manner as in Example 18-1.
The oxygen concentration in the bag was measured; taste and
flavor and color tone of beef jerky were checked; and the
sealing strength of the bag was measured in the same manner
as in Example 18-1. These results are shown in Table 18.

Example 18-7

[0794] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 18-1 except that tetralin
ring-containing copolymerized polyolefin compound B was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, a three-side sealed bag and a
sealed bag were manufactured in the same manner as in
Example 18-1. The oxygen concentration in the bag was
measured; taste and flavor and color tone of beef jerky were
checked; and the sealing strength of the bag was measured in
the same manner as in Example 18-1. These results are shown
in Table 18.

Example 18-8

[0795] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 18-7 except that manga-
nese (II) stearate (0.05 parts by mass in terms of manganese)
was dry-blended in place of cobalt (II) stearate (0.05 parts by
mass in terms of cobalt). Thereafter, a three-side sealed bag
and a sealed bag were manufactured in the same manner as in
Example 18-1. The oxygen concentration in the bag was
measured; taste and flavor and color tone of beef jerky were
checked;

and the sealing strength of the bag was measured in the same
manner as in Example 18-1. These results are shown in Table
18.

Example 18-9

[0796] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 18-7 except that iron (III)
stearate (0.05 parts by mass in terms of iron) was dry-blended
in place of cobalt (II) stearate (0.05 parts by mass in terms of
cobalt). Thereafter, a three-side sealed bag and a sealed bag

Dec. 25,2014

were manufactured in the same manner as in Example 18-1.
The oxygen concentration in the bag was measured; taste and
flavor and color tone of beef jerky were checked; and the
sealing strength of the bag was measured in the same manner
as in Example 18-1. These results are shown in Table 18.

Example 18-10

[0797] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 18-1 except that tetralin
ring-containing copolymerized polyolefin compound C was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, a three-side sealed bag and a
sealed bag were manufactured in the same manner as in
Example 18-1. The oxygen concentration in the bag was
measured; taste and flavor and color tone of beef jerky were
checked; and the sealing strength of the bag was measured in
the same manner as in Example 18-1. These results are shown
in Table 18.

Example 18-11

[0798] An oxygen-absorbing multilayer film was obtained
in the same manner as in Example 18-1 except that tetralin
ring-containing copolymerized polyolefin compound D was
used in place of tetralin ring-containing copolymerized poly-
olefin compound A. Thereafter, a three-side sealed bag and a
sealed bag were manufactured in the same manner as in
Example 18-1. The oxygen concentration in the bag was
measured; taste and flavor and color tone of beef jerky were
checked; and the sealing strength of the bag was measured in
the same manner as in Example 18-1. These results are shown
in Table 18.

Comparative Example 18-1

[0799] A multilayer film was obtained in the same manner
as in Example 18-1 except that an ethylene-methyl methacry-
late copolymer having a methyl methacrylate content of 25
mass % used in Synthesis Example 1 was used in place of
tetralin ring-containing copolymerized polyolefin compound
A. Thereafter, a three-side sealed bag and a sealed bag were
manufactured in the same manner as in Example 18-1. The
oxygen concentration in the bag was measured; taste and
flavor and color tone of beef jerky were checked; and the
sealing strength of the bag was measured in the same manner
as in Example 18-1. These results are shown in Table 18.

Comparative Example 18-2

[0800] A multilayer film was obtained in the same manner
as in Example 18-1 except that cobalt (II) stearate was not
used. Thereafter, a three-side sealed bag and a sealed bag
were manufactured in the same manner as in Example 18-1.
The oxygen concentration in the bag was measured; taste and
flavor and color tone of beef jerky were checked; and the
sealing strength of the bag was measured in the same manner
as in Example 18-1. These results are shown in Table 18.

Comparative Example 18-3

[0801] An iron powder having an average particle diameter
0120 pm and calcium chloride were mixed in a mass ratio of
100:1. The mixture and LLDPE1 were kneaded in a mass
ratio 01 30:70 to obtain an iron based oxygen-absorbing resin
composition. We tried to manufacture a three-layer film
formed of two types of materials in the same manner as in
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Example 18-1 except that the iron based oxygen-absorbing [0802] Next, on a corona treated surface of the laminate
resin composition was used in place of oxygen-absorbing film, layers were staqked inaccordance W1thdry1am1nathn in
resin composition A; however, a film having smooth surface {)he sgme mannelg as ‘:)I'l Exam%nli: lS-lﬁtlo marllll}felllcture an 1ron
that can be sufficiently subjected to further studies could not ased oxygen-absorbing multilayer film, which was consti-
be obtained since convexoconcave portions were produced in tuted of alumina vapor deposition PL T film (12 um /urethane
. p p . dry-lamination adhesive (3 um)/nylon 6 film (15 pm)/ure-
the S}]rface of'the film dl.le to iron powder. Because of this, on thane dry-lamination adhesive (3 pm)/oxygen-absorbing
the linear and low-density polyethylene film (product name: layer (30 um)/LLDPE2 (50 um).
“Tohcello T. U. X HC”, hereinafter referred to as “LLLDPE2” [0803] Subsequently, a three-side sealed bag and a sealed
in Comparative Example 18-3, manufactured by Tohcello bag were manufactured in the same manner as in Example
Inc.) of 50 um in thickness, a film of the iron based oxygen- 18-1 except that the obtained iron based oxygen-absorbing
absorbing resin composition of 30 um in thickness serving as multilayer film was used in place of the oxygen-absorbing
an oxygen-absorbing layer was stacked in accordance with multilayer film. The oxygen concentration in the bag was
extrusion lamination, and thereafter the surface of the layer measured; taste and flavor and color tone of beef jerky was
constituted of the iron based oxygen-absorbing resin compo- checked; and the sealing strength of the bag was measured in
sition was treated with corona discharge at a rate of 60 the same manner as in Example 18-1. These results are shown
m/minute to obtain a laminate film. in Table 18.
TABLE 18
Oxygen
Transition metal catalyst concentration Sealing strength
Amount of (vol %)> Beef jerky® (kg/15 mm)
transition  After After  Taste and Before After
Resin compound Type metal 7 days one month flavor Color tone storage  storage®
Example  Tetralin ring-containing  Cobalt 0.05 0.5 0.1 or Satisfactory Satisfactory 7.8 7.5
18-1 copolymerized stearate less
polyolefin compound A
Example  Tetralin ring-containing  Cobalt 0.01 0.9 0.3 Almost Satisfactory 7.7 7.5
18-2 copolymerized stearate satisfactory
polyolefin compound A
Example  Tetralin ring-containing  Cobalt 0.1 0.4 0.1 or Satisfactory Satisfactory 73 74
18-3 copolymerized stearate less
polyolefin compound A
Example  Tetralin ring-containing  Cobalt 0.05 0.5 0.1 or Satisfactory Satisfactory 7.5 73
18-4 copolymerized acetate less
polyolefin compound A
Example  Tetralin ring-containing  Manganese 0.05 0.5 0.1 or Satisfactory Satisfactory 7.7 7.8
18-5 copolymerized stearate less
polyolefin compound A
Example  Tetralin ring-containing  Iron 0.05 0.6 0.1 or Satisfactory Satisfactory 7.6 74
18-6 copolymerized stearate less
polyolefin compound A
Example  Tetralin ring-containing  Cobalt 0.05 0.4 0.1 or Satisfactory Satisfactory 74 7.6
18-7 copolymerized stearate less
polyolefin compound B
Example  Tetralin ring-containing  Manganese 0.05 0.5 0.1 or Satisfactory Satisfactory 7.5 73
18-8 copolymerized stearate less
polyolefin compound B
Example  Tetralin ring-containing  Iron 0.05 0.4 0.1 or Satisfactory Satisfactory 7.8 7.5
18-9 copolymerized stearate less
polyolefin compound B
Example  Tetralin ring-containing  Cobalt 0.05 1.1 0.5 Almost Almost 8.1 7.8
18-10 copolymerized stearate satisfactory  satisfactory
polyolefin compound C
Example  Tetralin ring-containing  Cobalt 0.05 1.0 0.3 Almost Satisfactory 7.9 7.7
18-11 copolymerized stearate satisfactory
polyolefin compound D
Comp. EMMA®> Cobalt 0.05 2.0 1.9  Reduced Reduced 7.8 7.7
Example stearate
18-1
Comp. Tetralin ring-containing  — — 2.1 1.9 Reduced Reduced 7.5 74
Example  copolymerized
18-2 polyolefin compound A
Comp. Iron + LLDPE1 — — 1.9 1.7 Reduced Reduced 7.7 7.7
Example
18-3

DParts by mass based on resin compound (100 parts by mass)
Dstored at 23° C. and 50% RH

SResults after storage at 23° C. and 50% RH for one month
DResults after storage at 23° C. and 50% RH for 6 months
PEMMA: ethylene-methyl methacrylate copolymer



US 2014/0373485 Al

[0804] As is apparent from the results of Examples 18-1 to
18-11, in the methods for storing dried products of the present
invention, the container delivered satisfactory oxygen-ab-
sorbing performance; suppressed reduction of the taste and
flavor and color tone of contents; and maintained the sealing
strength before storage.

[0805] Note that the present application claims a priority
right based on the following 20 Japanese Patent Applications,
the contents of which are incorporated herein by reference.
[0806] Japanese Patent Application No. 2012-25177 filed
with the Japanese Patent Office on Feb. 8, 2012.

[0807] Japanese Patent Application No. 2012-168304 filed
with the Japanese Patent Office on Jul. 30, 2012.

[0808] Japanese Patent Application No. 2013-7769 filed
with the Japanese Patent Office on Jan. 18, 2013.

[0809] Japanese Patent Application No. 2013-9176 filed
with the Japanese Patent Office on Jan. 22, 2013. Japanese
Patent Application No. 2013-10498 filed with the Japanese
Patent

[0810] Office on Jan. 23, 2013.

[0811] Japanese Patent Application No. 2013-12444 filed
with the Japanese Patent Office on Jan. 25, 2013.

[0812] Japanese Patent Application No. 2013-14493 filed
with the Japanese Patent Office on Jan. 29, 2013.

[0813] Japanese Patent Application No. 2013-14562 filed
with the Japanese Patent Office on Jan. 29, 2013.

[0814] Japanese Patent Application No. 2013-15002 filed
with the Japanese Patent Office on Jan. 30, 2013. Japanese
Patent Application No. 2013-16602 filed with the Japanese
Patent Office on Jan. 31, 2013.

[0815] Japanese Patent Application No. 2013-17248 filed
with the Japanese Patent Office on Jan. 31, 2013.

[0816] Japanese Patent Application No. 2013-17330 filed
with the Japanese Patent Office on Jan. 31, 2013.

[0817] Japanese Patent Application No. 2013-17424 filed
with the Japanese Patent Office on Jan. 31, 2013.

[0818] Japanese Patent Application No. 2013-18142 filed
with the Japanese Patent Office on Feb. 1, 2013.

[0819] Japanese Patent Application No. 2013-18203 filed
with the Japanese Patent Office on Feb. 1, 2013.

[0820] Japanese Patent Application No. 2013-18216 filed
with the Japanese Patent Office on Feb. 1, 2013.

[0821] Japanese Patent Application No. 2013-18243 filed
with the Japanese Patent Office on Feb. 1, 2013.

[0822] Japanese Patent Application No. 2013-18696 filed
with the Japanese Patent Office on Feb. 1, 2013.

[0823] Japanese Patent Application No. 2013-19543 filed
with the Japanese Patent Office on Feb. 4, 2013.

[0824] Japanese Patent Application No. 2013-20299 filed
with the Japanese Patent Office on Feb. 5, 2013.

INDUSTRIAL APPLICABILITY

[0825] The oxygen-absorbing resin composition etc. of the
present invention, since they have excellent oxygen-absorb-
ing performance in a wide range of humidity conditions from
low humidity to high humidity, can be widely and effectively
used in general technical fields requiring oxygen absorption.
Furthermore, since the oxygen-absorbing resin composition
etc. can absorb oxygen regardless of the presence or absence
of the moisture content of an article to be packaged and
produce no odor after absorption of oxygen, they can be
particularly effectively used in e.g., foods, cooking foods,
beverages, medicinal products and health foods. Moreover,
since an oxygen-absorbing resin composition etc. not respon-
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sive to a metal detector can also be provided, they can be
widely and effectively applied to uses requiring external
inspection of metals, metal pieces, etc. by ametal detector, for
example, packaging materials and containers.

1. An oxygen-absorbing resin composition comprising a
copolymerized polyolefin compound and a transition metal
catalyst, wherein the copolymerized polyolefin compound
comprises at least one constituent unit (a) selected from the
group consisting of the constituent units represented by the
following general formula (1):

[Formula 1]
R @®
1
R3

R
Ry

where R;, R,, R; and R, each independently represent a
hydrogen atom or a first monovalent substituent, where the
first monovalent substituent is at least one selected from the
group consisting of a halogen atom, an alkyl group, an alkenyl
group, an alkynyl group, an aryl group, a heterocyclic group,
a cyano group, a hydroxy group, a carboxyl group, an ester
group, an amido group, a nitro group, an alkoxy group, an
aryloxy group, an acyl group, an amino group, a mercapto
group, an alkylthio group, an arylthio group, a heterocyclic
thio group and an imido group, these of which may further
have a substituent; and
at least one constituent unit (b) having a tetralin ring,
selected from the group consisting of the constituent
units represented by the following general formulas (2)
and (3):

[Formula 2]
@
Rs
Ry
Re
X ~ .
|7
sd
\(Rs)m (Ro)n
(©)]
Rs
Ry
R
X ~ .
| X
».
o
Ri)y Rinyg

where Rs, Rgand R, each independently represent a hydrogen
atom or a second monovalent substituent, Rg, Ry, R;jandR ||
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each independently represent a third monovalent substituent, where the second monovalent
substituent and the third monovalent substituent each independently represent at least one
selected from the group consisting of a halogen atom, an alkyl group, an alkenyl group, an
alkynyl group, an aryl group, a heterocyclic group, a cyano group, a hydroxy group, a
carboxyl group, an ester group, an amido group, a nitro group, an alkoxy group, an aryloxy
group, an acyl group, an amino group, a mercapto group, an alkylthio group, an arylthio
group, a heterocyclic thio group and an imido group, these of which may further have a
substituent; if a plurality of Rg, Rg, Rjgor Ry are present, the plurality of Rg, R, Rjgand Ry
may be the same or different; m represents an integer of 0 to 3, n represents an integer of 0
to 7, p represents an integer of 0 to 6 and q represents an integer of 0 to 4; at least one
hydrogen atom is bound to a benzyl position of the tetralin ring; X represents a bivalent group
selected from the group consisting of —(C=0)0—, —(C=0)NH—, —O(C=0)—,
—NH(C=0)— and —(CHR)s- where s represents an integer of 0 to 12; Y represents
—(CHR)t- where t represents an integer of 0 to 12; and R represents a monovalent chemical
species selected from the group consisting of a hydrogen atom, a methyl group and an ethyl

group.

2. The oxygen-absorbing resin composition according to
claim 1, wherein the transition metal catalyst comprises at
least one transition metal selected from the group consisting
of manganese, iron, cobalt, nickel and copper.

3. The oxygen-absorbing resin composition according to
claim 1, wherein the transition metal catalyst is contained in
an amount o 0.001 to 10 parts by mass in terms of a transition
metal based on 100 parts by mass of the copolymerized poly-
olefin compound.

4. The oxygen-absorbing resin composition according to
claim 1, wherein a ratio of a content of the constituent unit (a)
to a content of the constituent unit (b) contained in the copo-
lymerized polyolefin compound is 1/99 to 99/1 by molar
ratio.

5. The oxygen-absorbing resin composition according to
claim 1, wherein the constituent unit (a) is at least one con-
stituent unit selected from the group consisting of the con-
stituent units represented by the following formulas (4) and

)

[Formula 3]
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and the constituent unit (b) is at least one constituent unit
selected from the group consisting of the constituent units
represented by the following formulas (6) and (7):
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6. An oxygen-absorbing multilayer body comprising at
least three layers comprising a sealant layer comprising a
thermoplastic resin, an oxygen-absorbing layer comprising
the oxygen-absorbing resin composition according to claim
1, and a gas barrier layer comprising a gas barrier substance,
laminated in this order.

7. An oxygen-absorbing multilayer container comprising
the oxygen-absorbing multilayer body according to claim 6.

8. An oxygen-absorbing multilayer container obtained by
thermoforming of an oxygen-absorbing multilayer body
comprising at least three layers comprising an oxygen trans-
mission layer comprising a thermoplastic resin, an oxygen-
absorbing layer comprising the oxygen-absorbing resin com-
position according to claim 1 and a gas barrier layer
comprising a gas barrier substance, laminated in this order,
such that the oxygen transmission layer faces inside.

9. An oxygen-absorbing sealed container comprising a
cover material comprising the oxygen-absorbing multilayer
body according to claim 6 and a gas barrier molded container
comprising at least three layers comprising an inner layer
comprising a thermoplastic resin, a gas barrier layer compris-
ing a gas barrier substance and an outer layer comprising a
thermoplastic resin, laminated in this order, wherein the seal-
ant layer of the cover material and the inner layer of the gas
barrier molded container are bonded.

10. An oxygen-absorbing paper container obtained by
forming a carton from an oxygen-absorbing multilayer body
comprising at least four layers comprising an isolation layer
comprising a thermoplastic resin, an oxygen-absorbing layer
comprising the oxygen-absorbing resin composition accord-
ing to claim 1, a gas barrier layer comprising a gas barrier
substance and a paper substrate layer, laminated in this order.

11. A tubular container comprising an oxygen-absorbing
multilayer body comprising at least three layers comprising
an inner layer comprising a thermoplastic resin, an oxygen-
absorbing layer comprising the oxygen-absorbing resin com-
position according to claim 1 and a gas barrier layer compris-
ing a gas barrier substance, laminated in this order.



US 2014/0373485 Al

12. An oxygen-absorbing medical multilayer molded con-
tainer comprising at least three layers comprising a first resin
layer at least comprising a polyester, an oxygen-absorbing
layer comprising the oxygen-absorbing resin composition
according to claim 1 and a second resin layer at least com-
prising a polyester, laminated in this order.

13. An oxygen-absorbing prefilled syringe made capable
of storing a medicinal agent in advance in a sealed condition,
and releasing the sealed condition to eject the medical agent
at the time of use, wherein the prefilled syringe comprises a
multilayered structure having at least three layers comprising
a first resin layer comprising at least a polyester, an oxygen-
absorbing layer comprising the oxygen-absorbing resin com-
position according to claim 1, and a second resin layer com-
prising at least a polyester, in this order.

14. A method for storing a biopharmaceutical, comprising
storing the biopharmaceutical in the oxygen-absorbing medi-
cal multilayer molded container according to claim 12.

15. A method for storing a container filled with a drug
solution, comprising storing the container filled with a drug
solution in an oxygen-absorbing container using the oxygen-
absorbing multilayer body according to claim 6 in whole or in
part.

16. A method for storing a patch containing a medicinal
ingredient, comprising storing the patch containing a medici-
nal ingredient in an oxygen-absorbing container using the
oxygen-absorbing multilayer body according to claim 6 in
whole or in part.

17. An oxygen-absorbing PTP packaging body, compris-
ing an oxygen-absorbing bottom material formed of the oxy-
gen-absorbing multilayer body according to claim 6 and a gas
barrier cover material composing at least two layers compris-
ing an inner layer comprising a thermoplastic resin and a gas
barrier layer comprising a gas barrier substance, layered in
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this order, wherein the sealant layer of the oxygen-absorbing
bottom material and the inner layer of the gas barrier cover
material are bonded.

18. An oxygen-absorbing multilayer bottle having at least
three layers comprising an oxygen transmission layer com-
prising a thermoplastic resin, an oxygen-absorbing layer
comprising the oxygen-absorbing resin composition accord-
ing to claim 1 and a gas barrier layer comprising a gas barrier
substance, laminated in this order from inside.

19. A method for storing fruit pulps, comprising storing the
fruit pulps in an oxygen-absorbing container using the oxy-
gen-absorbing multilayer body according to claim 6 in whole
or in part.

20. A method for storing an alcohol beverage, comprising
storing the alcohol beverage in an oxygen-absorbing con-
tainer using the oxygen-absorbing multilayer body according
to claim 6 in whole or in part.

21. A method for storing liquid-state tea or paste-state tea,
comprising storing the liquid-state tea or paste-state tea in an
oxygen-absorbing container using the oxygen-absorbing
multilayer body according to claim 6 in whole or in part.

22. A method for storing fruit juice and/or vegetable juice,
comprising storing the fruit juice and/or vegetable juice in an
oxygen-absorbing container using the oxygen-absorbing
multilayer body according to claim 6 in whole or in part.

23. A method for storing a dry product, comprising storing
the dry product in an oxygen-absorbing container using the
oxygen-absorbing multilayer body according to claim 6 in
whole or in part.

24. A method for storing a biopharmaceutical, comprising
storing the biopharmaceutical in the oxygen-absorbing pre-
filled syringe according to claim 13.
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