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HEAT-INSULATING PACKAGING FILM, PACKAGING BAG, AND PACKAGING
BAG HAVING OPENING MEMBER

Technical Field

[0001] The present invention relates to a heat-insulating (thermal insulating) packaging
film for a packaging bag to contain food such as frozen desserts requiring a thermal
insulating property therein. In addition, the present invention relates to a packaging bag and
a packaging bag having an opening member (a spout) for food such as frozen desserts

requiring a thermal insulating property.

[0002] This application claims priority to and the benefit of Japanese Patent Application
No. 2010-145070 filed on June 25, 2010, the disclosure of which is incorporated herein by

reference.

Background Art

[0003] Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common

general knowledge in the field.

[0004] Conventionally, frozen desserts such as ice cream have been packed in a cup- or
tube-type receptacle when sold. However, such a tube-type receptacle packed with a frozen
dessert has encountered problems of chilling a hand of a consumer when he or she holds
the receptacle in his or her hand. In addition, although the cup-type receptacle does not chill
the hand to such an extent as the tube-type receptacle, it has also encountered a problem in

that both hands are needed to eat the food in the receptacle.

[0005] Inrecent years, a gusset packaging bag having a thermal insulating film has been
used as a receptacle for packaging frozen desserts therein. As the thermal insulating film, a

foamed resin layer has been disclosed in Patent Document 1.

[0006] [Patent Document 1] Japanese Unexamined Patent Application, First Publication
No. 2001-130586

[0007] However, since the packaging bag described in Patent Document 1 has a foamed

resin layer with a thickness of 500 um, compared to a general packaging film with a
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thickness of about 30 um to about 200 um, it has a problem in that the thickness of the
packaging bag is considerably large. In other words, it is preferable that the thickness of the
foamed resin layer be reduced as much possible, in consideration of depletion and recycling

of fossil fuels.

[0008] Itis an object of the present invention to overcome or ameliorate at least one of the

disadvantages of the prior art, or to provide a useful alternative.

[0009] Itis an object of the present invention in at least its preferred form, to provide a
thermal insulating packaging film, a packaging bag, and a packaging bag having an opening
member (a spout) which have a sufficiently high thermal insulating property and enable a

decrease in weight thereof.

Summary of the Invention

[0010] [1] In one aspect, there is provided a thermal insulating packaging film comprising
a base material and an open-cell layer disposed on one face of the base material and made
of polyolefin,

wherein an average bore diameter of an opening of the open-cell layer is larger

than a thickness of the open-cell layer.

[0011]  [2] In the above thermal insulating packaging film, the average bore diameter of the

opening in the open-cell layer may range from 150 um to 500 pum.

[0012] [3] In the above thermal insulating packaging film, a foaming rate of the open-cell

layer may range from 1.2 to 3.5 times.

[0013] [4] In the above thermal insulating packaging film, the film may include a non-
foamed sealant layer disposed on the opposite side of the open-cell layer to the base

material.

[0014] [5] In the above thermal insulating packaging film, a thickness of the open-cell

foamed layer may range from 70 um to 250 pm.

[0015] [6] A packaging bag formed by heat-sealing the thermal insulating packaging film

according to any one of the above [1] to [5].
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[0016] [7] A packaging bag having an opening member (a spout), including the packaging
bag according to the above [6]; and an opening member (a spout) attached to the packaging

bag to communicate an inner side with an outer side thereof.

[0017]  Preferably, the thermal insulating packaging film, the packaging bag, and the
packaging bag having an opening member (a spout) of the present invention have a

sufficiently high thermal insulating property.

[0017a] Unless the context clearly requires otherwise, throughout the description and the
claims, the words “comprise”, “comprising”, and the like are to be construed in an inclusive
sense as opposed to an exclusive or exhaustive sense; that is to say, in the sense of
“including, but not limited to”.

Brief Description of the Drawings

[0018] FIG. 1is a cross-sectional view illustrating an exemplary embodiment of a thermal

insulating packaging film of the present invention;
[0019] FIG. 2is a scanning electron microscope (SEM) photograph of an open-cell layer;
[0020] FIG. 3 is an SEM photograph of a closed-cell layer; and

[0021] FIG. 4 is a perspective view showing an exemplary embodiment of a packaging

bag having an opening member (a spout) of the present invention.

Modes for Carrying out the Invention

Thermal insulating packaging film

[0022] Hereinafter, an exemplary embodiment of a thermal insulating packaging film of the

present invention will be described in detail.

[0023] FIG. 1 shows a thermal insulating packaging film 10 according to an exemplary
embodiment of the present invention. The thermal insulating packaging film 10 according to
the present embodiment includes a base material 11, an open-cell layer 12 contacting the
base material 11, and a sealant layer 13 disposed on the opposite side of the open-cell layer

12 to the base material 11.
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Base material

[0024] The base material 11 is a film having mechanical strength and is disposed on the

surface when it is used.
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[0025] The film used for the base material 11 may include a synthetic resin film, for
example, polyamide, polyethylene terephthalate, polypropylene, ethylene vinyl alcohol
copolymer, polycarbonate, polyacetal, or the like. Alternatively, the film used for the base
material 11 may include a laminate film prepared by stacking the synthetic resin described
above into multiple layers and extruding the layers under high pressure. The above films
may be a non-stretched film or a mono- or bi-axially stretched film. In view of printability, the
mono- or bi-axially stretched film is preferably used. Further, among the above synthetic
resins which form a film, polyethylene terephthalate is preferably used in view of printability

and impact resistance.

[0026] The base material 11 may have a thickness of 6 um to 50 um, more preferably, 9
um to 25 um. When the thickness of the base material 11 is 6 um or more, the strength of
the thermal insulating packaging film 10 may be increased. When the thickness of the base

material 11 is 50 um or less, the thermal insulating packaging film 10 may have flexibility.

Open-cell layer

[0027] The open-cell layer 12 is formed of stacked mesh-type layers, as shown in the
SEM photograph of FIG. 2, and is substantially a polyolefin foamed layer having continuous
bubbles communicating or unified therein. In other words, the open-cell layer 12 includes

several openings on the surface thereof, as well as an air layer therein.

[0028] Polyolefin used for the open-cell layer 12 may include, for example, low-density
polyethylene, linear low-density polyethylene, medium-density polyethylene, high-density

polyethylene, polypropylene, or the like.

[0029] Meanwhile, the open-cell layer 12 may be formed using a base resin in a simple
substance form. Alternatively, in order to promote formation of continuous foam, the base
resin may be mixed with a foaming promotion resin with a relatively low melt tension
compared to the base resin. In this case, the melt tension of the foaming promotion resin
may be less than 60% of a melt tension of the base resin. In addition, mixing ratios of the
base resin and the foaming promotion resin may range from 100:0 to 30:70, preferably,
80:20 to 40:60. The foaming promotion resin may be selected from low-density
polyethylene, linear low-density polyethylene, medium-density polyethylene, high-density
polyethylene, polypropylene, or the like. Further, a combination of the base resin and the



2011270126 29 Oct 2013

-5-

foaming promotion resin is most preferably a mixture of the low-density polyethylene as a

base resin and the linear low-density polyethylene as a foaming promotion resin.

[0030] A foaming rate of the open-cell layer 12 preferably ranges from 1.2 to 3.5 times,
more preferably, 1.5 to 3.0 times. When the foaming rate of the open-cell layer 12 is 1.2
times or more, thermal insulating properties may be further increased. Also, when the
foaming rate of the open-cell layer 12 is 3.5 times or less, workability is improved. Such a
foaming rate is calculated according to a ratio of an apparent specific gravity of a film before

foaming to that after foaming.

[0031] An average bore diameter of the open-cell layer 12 preferably ranges from 150 um
to 500 um, more preferably, 200 um to 350 um. When the average bore diameter of the
open-cell layer 12 is not less than the above lower limit, thermal insulating properties may be
further increased. When the average bore diameter of the open-cell layer 12 is not more
than the above upper limit, fracture of the open-cell layer 12 during manufacturing may be
prevented. Meanwhile, an average bore diameter of an opening on the surface of the open-
cell layer may be larger than a layer thickness of the open-cell layer itself. Also, in the foam
of a closed-cell (independently foamed) layer including bubbles in the layer, among layers to
be described in the comparative examples below, a minimum bore diameter of each bubble

in a thickness direction does not exceed a thickness of the foam.

[0032] The average bore diameter may be calculated by taking an electron micrograph of
the surface of the open-cell layer 12 and analyzing the obtained image. In this regard,
according to the present invention, the average bore diameter refers to an average value of
sizes of the opening on the surface of the open-cell layer, which is a number-average value

of the cells having a bore diameter of 100 um or more.

[0033] The thickness of the open-cell layer 12 preferably ranges from 70 um to 250 um,
more preferably, 100 um to 200 um. When the thickness of the open-cell layer 12 is 70 pm
or more, thermal insulating properties may be further increased. When the thickness of the
open-cell layer 12 is 250 um or less, flexibility of the thermal insulating packaging film 10 may
be further improved. Meanwhile, an actual resin thickness of the foamed layer may be

calculated by dividing the thickness of a foamed layer by a foaming rate.



2011270126 29 Oct 2013

Sealant layer

[0034] The sealant layer 13 is a non-foamed layer that can be heat-sealed. Thermoplastic
resin used for forming the sealant layer 13 may include, for example, low-density
polyethylene, linear low-density polyethylene, medium-density polyethylene, high-density
polyethylene, polypropylene, or the like. Among these, linear low-density polyethylene is

preferably used in view of cold resistance and strength.

[0035] A thickness of the sealant layer 13 preferably ranges from 10 um to 200 um and,
more preferably, 20 um to 100 um. When the thickness of the sealant layer 13 is 10 um or
more, a sufficient heat-sealing property may be ensured. When the thickness of the sealant
layer 13 is 200 um or less, flexibility of the thermal insulating packaging film 10 may be

further improved.
- Preparation of thermal insulating packaging film

[0036] The thermal insulating packaging film 10 is prepared by laminating the base
material 11, the open-cell layer 12, and the sealant layer.

[0037] Although a laminating method of the base material 11 and the open-cell layer 12
may include, for example, dry lamination, extrusion lamination, etc, dry lamination is

preferably used, in view of excellent bond strength.

[0038] When the lamination is performed by dry lamination, an adhesive used herein may
include, for example, a polyurethane adhesive, a polyacryl adhesive, a polyester adhesive, a
polyether adhesive, an epoxy resin adhesive, a polyvinyl acetate adhesive, a cellulose

adhesive, or the like.

[0039] Although a laminating method of the open-cell layer 12 and the sealant layer 13
may include, for example, dry lamination, extrusion lamination, co-extrusion, etc, co-
extrusion is preferably used since it requires no binder and can suppress generation of an

offensive odor.

[0040] More particularly, a method for preparation of the thermal insulating packaging film

preferably includes preparing a laminate of the open-cell layer 12 and the sealant layer 13
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through co-extrusion, and adhering the base material 11 to the open-cell layer 12 of the

laminate through dry lamination.

[0041] For example, the open-cell layer 12 may be prepared by processing a polyolefin
composition, which contains polyolefin and a foaming agent, into a layer shape, and then

heating and foaming the processed layer.

[0042] The foaming agent may include, for example, an organic chemical foaming agent
to generate nitrogen gas, including azo dye compounds such as azodicarbon amide, barium
azocarboxylate or azobisisobutylnitrile compounds, etc., nitroso compounds such as N,N’-
dinitrosopenta methylene tetramine, hydrazine compounds such as hydrazocarbon amide,
hydrazide compounds such as p-toluenesulfonyl hydrazide, p,p’-oxy-bis(benzenesulfonyl
hydrazide), etc.; an inorganic chemical agent to generate carbonic acid gas, such as sodium
hydrochloride, ammonium carbonate, ammonium hydrocarbonate, etc.; lower aliphatic
hydrocarbon compounds such as propane, n-butane, i-butane, n-pentane, i-pentane,
hexane, etc.; alicyclic hydrocarbon compounds such as cyclobutane, cyclopentane, etc.;
aromatic hydrocarbon compounds such as benzene, toluene, xylene, etc.; low boiling point
halogen hydrocarbon compounds including lower aliphatic mono-valent alcohol compounds
such as methanol, ethanol, etc., lower aliphatic ketone compounds such as acetone,
methylethylketone, etc., chloromethyl, chloroethyl, 1-chloro-1,1-difluoroethane, or the like; or
a physical foaming agent including gases such as argon gas, helium gas, Freon gas,

carbonic acid gas (carbon dioxide gas), nitrogen gas, etc.

[0043] Meanwhile, the gas used in the present invention may include subcritical and/or

supercritical fluids as well as a fluid in a vapor state.

[0044] Among the above foaming agents, in view of suitable use for food, carbon dioxide
gas or nitrogen gas is preferably used, and carbon dioxide gas or nitrogen gas in the

supercritical state is particularly preferably used.

[0045] An added amount of the foaming agent may range from 0.01 parts by weight to 2.0
parts by weight with respect to 100 parts by weight of polyolefin. When the added amount of
the foaming agent is 0.01 parts by weight or more, an open-cell layer may be easily formed.

Also, when the added amount is 2.0 parts by weight or less, it becomes easy for an average

bore diameter to be 500 um or less.
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[0046] During foaming, a setting temperature of an extruder may be suitably regulated

based on types and/or added amounts of the foaming agent and types of polyolefin.
Functional effects

[0047] The open-cell layer 12 has an opening on the surface thereof and an air layer
present in the same layer. Accordingly, a laminate having the open-cell layer 12 includes
fine unevenness formed on the surface thereof to conform to a shape of the opening on the
surface of the open-cell layer 12, and the air layer formed in an intermediate layer of the
laminate. Therefore, synergetic effects of the unevenness and the air layer may enable the
laminate having the open-cell layer 12 to exhibit higher thermal insulating effects compared
to the closed-cell layer (independently formed) layer described in the comparative examples
below. The thermal insulating packaging film 10 having the open-cell layer 12 has a low heat
conductivity and sufficiently high thermal insulating properties. As a result of investigations
by the present inventor, it was found that the inventive film has improved thermal insulating
properties compared to the thermal insulating packaging film using a closed-cell layer shown
in the SEM photograph of FIG. 3. Since the thermal insulating packaging film 10 has
improved thermal insulating properties, it is possible to easily decrease a thickness and a

weight of the same film.
Packaging bag

[0048] Hereinafter, a packaging bag using the thermal insulating packaging film 10 will be
described in detail. '

[0049] The packaging bag of the present exemplary embodiment may be manufactured
by heat sealing the thermal insulating packaging film 10. The thermal insulating packaging
film 10 is disposed such that the base material 11 becomes a surface of the film while the

sealant layer 13 is placed inside the same film.

[0050] To manufacture a packaging bag by heat sealing the thermal insulating packaging
film 10, for example, a manufacturing method including: overlapping two sheets of thermal

insulating packaging films 10 and 10 in a substantially rectangular form to enable the sealant
layers 13 and 13 to face each other; and, in this state, using a heat seal bar to execute heat-

sealing around an overall periphery of four sides, may be proposed.
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[0051]  Alternatively, another manufacturing method including: folding a single sheet of the
thermal insulating packaging film 10 into two layers such that the sealant layers 13 face each
other; and, in this state, using a heat seal bar to execute heat-sealing around most of the

periphery of three sides except for the folded side, may be proposed.

[0052] Alternatively, the thermal insulating packaging film 10 may be heat-sealed to
manufacture a packaging bag such that a gusset type bag having lateral sides is formed.
That is, a lateral side forming film having a sealant layer disposed on one face thereof is
firstly prepared, and then the prepared lateral side forming film is folded into two layers to
allow the sealant layer to become an outer side. Next, two sheets of the thermal insulating
packaging films 10 and 10 in a substantially rectangular form are overlapped such that the
sealant layers 13 and 13 face each other, and the lateral side forming film which was folded
is placed between the two sheets of thermal insulating packaging films 10 and 10, to be
positioned at the lateral side parts. Then, in this state, heat-sealing is executed around an
overall periphery of four sides using a heat seal bar. As a result, a gusset bag is obtained
and corresponding faces of the lateral side forming film folded at four edges thereof may be

thermally bonded or adhered together.
Packaging bag having a spout

[0053] Hereinafter, a packaging bag having a spout formed using the thermal insulating

packaging film 10 will be described in detail.

[0054] FIG. 4 shows the packaging bag having a spout of an exemplary embodiment of
the present invention. The packaging bag 1 having a spout according to a present

exemplary embodiment includes a spout 3 attached to a packaging bag 2.

[0055] The packaging bag 2 in the present exemplary embodiment is fabricated by heat-
sealing the thermal insulating packaging film 10 and may be a gusset bag having lateral side

parts 2a.

[0056] The a spout 3 is a tubular body through which an inner side of the packaging bag 2

communicates with an outer side thereof.

[0057] Materials used for fabricating the spout 3 may include, for example, polyolefin,
polyamide, polyester, (meth)acryl resin, polyvinyl chloride, polyvinylidene chloride, polyether
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~ sulfone, ethylene vinyl alcohol copolymer, or the like. Among these, polyolefin is preferably

used since it can be heat-sealed to the thermal insulating packaging film 10.

[0058] Examples of polyolefin may include: polyethylene resin such as high-density
polyethylene, medium-density polyethylene, high pressure low-density polyethylene, linear
low-density polyethylene, ethylene-vinyl acetate copolymer, etc.; olefin elastomer such as
ethylene-a-olefin copolymer; polypropylene resin such as polypropylene, ethylene-propylene
random copolymer, a-olefin-propylene random copolymer, etc.; or cyclic polyolefin resin.

These resins may be mixed or partially cross-linked to improve performance thereof.

[0059] The a spout 3 may be fabricated using a single material or formed into a multi-

layered structure including multiple resin layers.

[0060] As a mounting method of the spout 3 in the manufacturing method of the
packaging bag, a method including: interposing one end of the a spout 3 between the
thermal insulating packaging films 10 and 10 at one peripheral edge, followed by heat-

sealing the same, may be proposed.

[0061] The packaging bag or the packaging bag 1 having a spout including the thermal
insulating packaging film 10 attains excellent thermal insulating properties. Therefore, in the
case that a frozen dessert is packed in the packaging bag or the packaging bag 1 having a
spout, it is possible to prevent hands or fingers of a consumer from being chilled too much
when he or she presses the bag with his or her hands or fingers to push the frozen dessert
out of the bag 1. Similarly, in the case that hot foods are packed in the packaging bag or the
packaging bag 1 having a spout, it is possible to prevent hands or fingers of a consumer from
being heated too much when he or she presses the bag with his or her hands or fingers to

push the hot foods out of the bag 1.
Other exemplary embodiments

[0062] The present invention is not particularly limited to the above-described

embodiments.

[0063] For example, the thermal insulating packaging film of the present invention may

further include a functional layer to endow performances such as gas-shielding property,
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toughness, bending resistance, piercing resistance, impact resistance, abrasion resistance,

cold resistance, or the like.

[0064]) For example, a base material layer, a functional layer, an open-cell resin layer and

a sealant layer from the base material layer side may be arranged in this order.

[0065] The functional layer may include, for example, metal foil or various plastic films,

etc.

[0066] Metals used for fabricating the metal foil may include, for example, aluminum, iron,

copper, magnesium, etc.

[0067] The plastic films may include, for example, a plastic film such as polyethylene,
polypropylene, polyethylene terephthalate, polyamide, polyvinyl chloride, polycarbonate,
polyacrylonitrile, polyvinyl alcohol, ethylene-vinyl alcohol copolymer, etc.; a plastic film
coated with a gas-shielding resin such as polyvinylidene chloride, etc.; or a plastic film
deposited with an inorganic substance such as aluminum, silicon oxide, aluminum oxide,

magnesium oxide, etc., or the like.

[0068] The functional layer may be a single layer or at least two layers or more.

[0069] A thickness of the functional layer may range from 6 um to 30 um. When the
thickness of the functional layer is 6 um or more, effects of the functional layer may be
sufficiently produced. When the thickness of the functional layer is 30 um or less, the

thermal insulating packaging film may have sufficient flexibility.

[0070] Furthermore, the sealant layer may be omitted in the thermal insulating packaging

film. When the sealant layer is omitted, the open-cell layer may function as the sealant layer.

EXAMPLE

Example 1

[0071]  Using an air-cooling inflation molding machine capable of forming a two-
component double-layer, a laminate including a non-foamed sealant layer having a thickness
of 60 um and an open-cell layer having a thickness of 100 pm was prepared through co-

extrusion.
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[0072] The sealant layer was prepared by melting a linear low-density polyethylene at a
temperature of 200 °C and discharging the molten material out of a die of the inflation

molding machine.

[0073] Also, the open-cell layer was prepared by melting a polyethylene composition,
which included 60 parts by weight of low-density polyethylene (melt tension: 190 mN), 40
parts by weight of polypropylene (melt tension: 100 mN) and 1 part by weight of sodium
hydrochloride as a foaming agent at a temperature of 200 °C, and discharging the molten
material out of the die of the inflation molding machine. A foaming rate of the open-cell layer
was 2.4 times, and an average bore diameter thereof was 252 um. Moreover, an actual

resin thickness of the open-cell layer was about 41.7 um.

[0074] A bi-axially stretched polyethylene terephthalate film having a thickness of 12 um
was adhered to the open-cell layer of the obtained laminate by dry lamination using a

polyester adhesive as a binder, resulting in a thermal insulating packaging film.
Example 2

[0075] Using an air-cooling inflation molding machine capable of forming a two-
component double-layer, a laminate including a non-foamed sealant layer having a thickness
of 60 um and an open-cell layer having a thickness of 140 um was prepared through co-
extrusion. The sealant layer was prepared by melting a linear low-density polyethylene at a
temperature of 200 °C and discharging the molten material out of a die of the inflation

molding machine.

[0076] Also, the open-cell layer was prepared by melting a polyethylene composition,
which included 100 parts by weight of low-density polyethylene (melt tension: 174 mN), 20
parts by weight of linear low-density polypropylene (melt tension: 38 mN) and 0.4 parts by
weight of nitrogen gas in a supercritical state as a foaming agent at a temperature of 200 °C,
and discharging the molten material out of the die of the inflation molding machine. A
foaming rate of the open-cell layer was 2.5 times, and an average bore diameter thereof was

275 um. Moreover, an actual resin thickness of the open-cell layer was about 56 um.

[0077] A bi-axially stretched polyethylene terephthalate film having a thickness of 12 pm
was adhered to the open-cell layer of the obtained laminate by dry lamination using a

polyester adhesive as a binder, resulting in a thermal insulating packaging film.
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Comparative Example 1

[0078] Using an air-cooling inflation molding machine capable of forming a two-
component double-layer, a laminate including a non-foamed sealant layer having a thickness
of 20 um and a closed-sell layer having a thickness of 140 um was prepared through co-

extrusion.

[0079] The sealant layer was prepared by melting a linear low-density polyethylene at a
temperature of 200 °C and discharging the molten material out of a die of the inflation

molding machine.

[0080] Also, the closed-cell layer was prepared by melting a polyethylene composition,
which included 100 parts by weight of low-density polyethylene, and 1 part by weight of
azodicarbonamide at a temperature of 200 °C, and discharging the molten material out of the
die of the inflation molding machine. A foaming rate of the closed-cell layer was 1.3 times. A
cell of the independently foamed body was not spherical but had a flat shape. The cell of the
independently foamed body was not circular in a surface direction, but was stretched in a
flow direction to obtain an elliptical form. The independently foamed body had an average
bore diameter in a flow direction of 350 um, an average bore diameter in a width direction of
65 um, and an average bore diameter in a thickness direction of 15 um. An actual resin

thickness of the closed-cell layer was about 107.7 pm.

[0081] A bi-axially stretched polyethylene terephthalate film having a thickness of 12 uym
was adhered to the closed-cell layer of the obtained laminate by dry lamination using a
polyester adhesive as a binder, resulting in a thermal insulating packaging film.

Comparative Example 2

[0082] A bi-axially stretched polyethylene terephthalate film having a thickness of 12 um
was adhered to a sealant layer (a linear low-density polyethylene film) having a thickness of

70 um by dry lamination using a polyester adhesive as a binder, resulting in a packaging film.
Comparative Example 3

[0083] Using an air-cooling inflation molding machine capable of forming a two-

component double-layer, a laminate including a non-foamed sealant layer having a thickness
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of 60 um and an closed-cell layer having a thickness of 175 uym was prepared through co-
extrusion. The sealant layer was prepared by melting a linear low-density polyethylene at a
temperature of 200 °C and discharging the molten material out of a die of the inflation

molding machine.

[0084] Also, the closed-cell layer was prepared by melting a polyethylene composition,
which included 100 parts by weight of low-density polyethylene, and 1 part by weight of
azodicarbonamide at a temperature of 200 °C, and discharging the molten material out of the
die of the inflation molding machine. A foaming rate of the closed-cell layer was 1.3 times. A
cell of the independently foamed body was not spherical but had a flat shape. The cell of the
independently foamed body was not circular in a surface direction, but was stretched in a
flow direction to obtain an elliptical form. The independently foamed body had an average
bore diameter in a flow direction of 300 um, an average bore diameter in a width direction of

70 um, and an average bore diameter in a thickness direction of 20 um. An actual resin

thickness of the closed-cell layer was about 134.7 pm.

[0085] A bi-axially stretched polyethylene terephthalate film having a thickness of 12 um
was adhered to the closed-cell layer of the obtained laminate by dry lamination using a

polyester adhesive as a binder, resuiting in a thermal insulating packaging film.

Assessment

[0086] Assessment of thermal insulating properties based on the temperature of the finger

surface

[0087] After cutting each thermal insulating packaging film into pieces having sizes of 80
mm x 125 mm and heat-sealing three pieces at a heat-sealing temperature of 180 °C, 140 ml
of tap water was filled through the remaining unsealed face. Next, the remaining face was
also heat-sealed to obtain a packaging bag containing the tap water. The packaging bag

was left in a freezer at -18 °C for 24 hours (over one whole day and night).

[0088] Thereafter, the packaging bag was taken out of the freezer and held with four
fingers other than a thumb, while a 500 g balance weight was placed on the packaging bag.
Following this, after placing the packaging bag on the fingers, a surface temperature of the
fingers was measured after 5 seconds, 10 seconds, 15 seconds, 20 seconds, 25 seconds

and 30 seconds. The surface temperature of the fingers was determined for respective
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fingers by thermography, after separating the packaging bag from the four fingers. Table 1
shows the measured surface temperature of the fingers. Results shown in Table 1 are

average values of the surface temperatures of the four fingers.

Table 1
. Surface temperature of fingers (°C)
Time Comparative | Comparative Comparative
(second) | Example 1 | Example 2
Example 1 Example 2 Example 3

5 21.0 225 20.9 15.2 211

10 20.8 21.8 17.2 12.4 20.7

15 20.8 21.5 17.0 11.2 20.8

20 17.9 19.5 15.9 11.2 18.1

25 14.1 16.8 12.6 10.8 14.0

30 13.9 16.5 12.6 10.8 13.8

[0089] The packaging bag fabricated using the thermal insulating packaging film having
an open-cell layer in each of Examples 1 and 2 exhibited a delayed decrease in the surface

temperature of fingers and excellent thermal insulating properties.

[0090] Meanwhile, the packaging bag fabricated using the thermal insulating packaging
film having a closed-cell layer as a thermal insulating packaging film in Comparative Example

1 exhibited a rapid decrease in the surface temperature of fingers.

[0091] The packaging bag fabricated by using the packaging film without a thermal
insulating layer in Comparative Example 2 had almost no thermal insulating properties.

[0092] The packaging bag fabricated using the packaging film in Comparative Example 3
had thermal insulating properties substantially equal to those of Example 1. However, since
an actual resin thickness of the foamed layer was 3 times or more that of Example 1, thermal

insulating efficiency is considerably inferior to that of Example 1.

[0093] Thatis, Examples 1 and 2 exhibited superior thermal insulating properties and

accomplished a great reduction in weight compared to Comparative Examples 1 and 3.
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Sensory test

[0094]

packaging bag containing tap water therein was fabricated and left in a freezer at -18 °C for

Similar to the assessment executed using the surface temperature of fingers, a

24 hours (over one whole day and night). Thereafter, the packaging bag was taken out of
the freezer and held by five appraisers to evaluate thermal insulating properties. More
particularly, it was scored as ‘1’ when the appraiser felt cold, while it was scored as ‘3’ if cold
was not easily felt. Accordingly, evaluation was executed by three stages between 1 and 3.

Results of the evaluation are shown in Table 2.

Table 2

Comparative Comparative Comparative
Assessment Example 1 Example 2

Example 1 Example 2 Example 3
1 Zero Zero Zero Five Zero
2 One Zero Four Zero Two
3 Four Five One Zero Three
Total score 14 15 11 5 13
[0095] The packaging bag fabricated using the thermal insulating packaging film having
an open-cell layer in each of Examples 1 and 2 exhibited excellent thermal insulating
properties.
[0096] Meanwhile, the packaging bag fabricated using the thermal insulating packaging

film having a closed-cell layer as a thermal insulating layer in Comparative Example 1 had

insufficient thermal insulating properties.

[0097]

layer in Comparative Example 2 had almost no thermal insulating properties.

[0098]

The packaging bag fabricated using the packaging film without a thermal insulating

The packaging bag fabricated by using the packaging film in Comparative Example

3 had thermal insulating properties substantially equal to those of Example 1. However,

since an actual resin thickness of the foamed layer was 3 times or more that of Example 1,

thermal insulating efficiency was considerably inferior to that of Example 1.
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[0099] Thatis, Examples 1 and 2 exhibited superior thermal insulating properties and

accomplished a great reduction in weight compared to Comparative Examples 1 and 3.

Industrial Applicability

[00100] The thermal insulating packaging film, packaging bag, and the packaging bag
having a spout according to the present invention can achieve sufficiently high thermal

insulating properties.

Description of Reference Numerals

[00101] 1: packaging bag having opening member (spout)

[00102] 2: packaging bag

[00103] 3: opening member (spout)

[00104] 10: thermal insulating packaging film

[00105] 11: base material

[00106] 12: open-cell layer

[00107] 13: sealant layer
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CLAIMS

1. A thermal insulating packaging film comprising a base material and an open-cell

layer disposed on one face of the base material and made of polyolefin,

wherein an average bore diameter of an opening of the open-cell layer is larger than a

thickness of the open-cell layer.

2. The thermal insulating packaging film according to Claim 1, wherein the average

bore diameter of the opening in the open-cell layer ranges from 150 um to 500 um.

3. The thermal insulating packaging film according to any one of Claims 1 to 2,

wherein a foaming rate of the open-cell layer ranges from 1.2 to 3.5 times.

4, The thermal insulating packaging film according to any one of Claims 1 to 3,
comprising a non-foamed sealant layer disposed on the opposite side of the open-cell layer

to the base material.

5. The thermal insulating packaging film according to any one of Claims 1 to 4,

wherein a thickness of the open-cell layer ranges from 70 um to 250 pum.

6. A packaging bag formed by heat-sealing the thermal insulating packaging film

according to any one of Claims 1 to 5.

7. A packaging bag having an opening member, comprising the packaging bag
according to Claim 6; and an opening member attached to the packaging bag to

communicate an inner side with an outer side thereof.

8. A thermal insulating packaging film substantially as herein described with reference
to any one of the embodiments of the invention illustrated in the accompanying drawings

and/or examples.

9. A packaging bag having an opening member substantially as herein described with
reference to any one of the embodiments of the invention illustrated in the accompanying

drawings and/or examples.
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