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(57) Disclosed is a gas-permeable film that has in-
creased gas permeability and can be used as a packag-
ing film suitable for a wide range of applications, in par-
ticular for packaging a wide variety of articles. Said gas-
permeable film 1 has gas-permeable sections provided
on a base plastic film of a prescribed thickness. Each
gas-penneable section 3L is a recession 3 that is re-

cessed and distended a prescribed amount from one sur-
face of the base plastic film 2 towards the other surface
such that the bottom of said recession protrudes out-
wards from said other surface. Each recession 3 is
formed such that the thickness thereof decreases grad-
ually from the top opening towards the aforementioned
bottom, with the bottom being the thinnest part.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a gas-permeable film through which gases such as oxygen, carbon dioxide,
and water vapor permeate, a manufacturing method therefor, and a packaging bag using the gas-permeable film. More
specifically, the present invention relates to a gas-permeable film suitable for use in a packaging material for green
goods, fermented food products, or the like and a container (bag) for microwave oven heating or the like, a manufacturing
method therefor, and a packaging bag that is made using the gas-permeable film, can be used directly as a tray after
opening without having to move a prepared dish, a hamburger steak, or the like within the bag into another container,
is hermetically sealed for packaging and distribution of food products or the like including a large quantity of liquid and
juice, is less prone to external leakage of liquid and juice inside even upon an impact or the like at the time of distribution,
storage, or the like, can be used securely with confidence since the bag does not rip or burst at the time of microwave
oven heating, and is such that the whole bag can be microwaved for easy cooking.

BACKGROUND ART

[0002] A gas-permeable film in which a gas-permeable section is provided to a base film such that a gas such as
oxygen, carbon dioxide, or water vapor is caused to permeate through the gas-permeable section is used in various
fields such as food products and medicine, mainly as a packaging material for commercial products. By using the gas-
permeable film to package, for example, vegetables or fruits, those can be stored and kept fresh for a relatively long
period of time. As for this type of gas-permeable film, generally used is a polymer film for a base film, which can be
roughly classified into those provided with a micropore that penetrates the base film and those provided with a non-
penetrating pore that does not penetrate a base.
[0003] For example, Patent Document 1 discloses a preservation bag in which a fine pore of a prescribed pore area
is provided for a polymer film of a prescribed thickness. The preservation bag is used for preserving citrus fruits. Patent
Document 2 discloses a bag for microwave oven heating provided with a non-penetrating pore. This bag for heating is
configured from a laminate film in which an inner layer and an outer layer are bonded integrally by an intermediate layer
(adhesive layer), and the inner layer has a non-penetrating pore. When a frozen food product or the like is accommodated
in the bag for microwave oven heating and heated in a microwave oven, water vapor is generated from the frozen food
product. However, the water vapor permeates through a thin portion at the bottom of the non-penetrating pore, enters
the intermediate layer, and is released outside as the intermediate layer peels off. Furthermore, a gas-permeable film
provided with a similar non-penetrating hole is described in Patent Document 3. In the permeable film, one surface of
a single-layer or multilayer substrate film is provided with the non-penetrating holes having an average hole area of 10-6

to 10-2 cm2 and a depth at a ratio of 1 to 99.0% with respect to the thickness of the substrate film.
[0004] In recent years, frozen food products in which cooked foodstuffs such as dumplings or hamburger steaks are
frozen have become widespread. Most of the frozen food products are packed into packaging bags of prescribed shapes
for sale, and are thawed and heated in a microwave oven by consumers for an easy meal. While a variety of the packaging
bags used therefor have been developed, those produced by using a plastic film have become mainstream. The packaging
bags generally have a notch for tearing at a back seal section or the like, so that a food product within the bag can be
easily taken out by tearing and opening from this notch portion.
[0005] A typical packaging bag is introduced in, for example, Patent Document 4. The packaging bag described in
this patent document will be described with reference to Fig. 33 and Fig. 34. Note that Fig. 33 shows the packaging bag
described in this Patent Document 4. Fig. 33A is a back view of the packaging bag, Fig. 33B is a sectional view along
line XXXIIIB-XXXIIIB in Fig. 33A, and Fig. 33C is a back view of a state where the packaging bag in Fig. 33A is opened.
Fig. 34A is a back view of another packaging bag, and Fig. 34B is a back view of a state where the packaging bag in
Fig. 34A is opened.
[0006] Packaging bags 520 and 520A are for microwave oven heating. As shown in Fig. 33B, the packaging bags use
a rectangular-shaped film sheet in which a base layer 521, an intermediate layer 522, and a sealant layer 523 are
laminated, and is produced by forming a back seal section 524 where the film sheet is fin-sealed with the sealant layer
523 as an inner surface and an end seal section 525 where an opening end section of a cylinder body formed by fin
sealing is sealed. In the packaging bag, thermal adhesion at the back seal section 524 is lower in seal strength compared
to the end seal section 525, and the intermediate layer 522 is formed of a monoaxially oriented film such that the stretched
direction is orthogonal to the length direction of the back seal section. Due to this configuration, the back seal section
524 is more easily peeled compared to the end seal section, since the thermal adhesion is lower in strength compared
to the end seal section 525. Therefore, when a food product is heated together with a bag body in a microwave oven
and the vapor generated within a bag reaches a certain pressure, the back seal section peels off to release the vapor
so that the bag body can be prevented from bursting. As shown in Fig. 33A and Fig. 34A, the packaging bags have cuts
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526 near both upper and lower end sections of the back seal section 524 and in a direction perpendicular to the length
direction of the back seal section 524. Due to this configuration, it is possible to tear the bag to the left and right starting
from the cuts, thus opening the bag body widely to the left and right so that the opened bag body can be utilized as a
tray at the time of a meal or the like.
[0007] Furthermore, as shown in Fig. 34B, half-cut lines 527 extending parallel to the back seal section 524 are formed
near both left and right end sections on the back surface of another packaging bag 520A. The half-cut line 527 is a cut
only in a portion of a sheet in the thickness direction, i.e., penetrating only the base layer 521 or the base layer 521 as
well as the intermediate layer 522. With the packaging bag 520A, the bag can be torn in a vertical direction along the
half-cut line 527 after being torn to the left and right starting from the cut 526 near the upper end section of the packaging
bag.
[0008] Microwave ovens are convenient in that various foodstuffs and food products (hereinafter referred to collectively
as "food product") such as cooked and processed food products can be heated and cooked easily and quickly in a short
amount of time and thus have become widespread in recent years. Along with the spread, food products to be heated
and cooked in a microwave oven are also increasing in types and varieties. The food products are generally distributed
in a hermetically sealed state in a packaging bag made of plastic, displayed in stores, and bought by general consumers.
If the bought food product to be heated and cooked in a microwave oven is heated while still hermetically sealed, the
internal pressure within the bag increases due to water vapor generated from the food product inside, such that a bag
body is distended. When the internal pressure exceeds a prescribed level at this time, the packaging bag rips or bursts,
causing the food product inside to be spattered within the microwave oven and contaminating the oven interior, as well
as deforming the cooked food product from the original shape and thus ruining one’s appetite.
[0009] In order to prevent a packaging bag from such ripping or bursting, a method of cutting a part of the packaging
bag with scissors or the like in advance before heating in a microwave oven to form a ventilation opening or a method
of forming a needle’s eye in a part of the packaging bag has been employed. However, these methods are both cum-
bersome and occasionally forgotten. Therefore, recently, a packaging bag devised to prevent ripping or bursting by
automatically opening a bag opening or the like when the vapor pressure within the packaging bag exceeds a certain
level has been proposed.
[0010] For example, Patent Document 5 describes a bag produced by using a degassing function film. The bag
described in this Patent Document 5 will be described below with reference to Fig. 35. Note that Fig. 35 shows the bag
described in Patent Document 5. Fig. 35A is a cutaway front view of a main section, and Fig. 35B is an enlarged plan
view of the main section in Fig. 35A. A bag 630 has a gas passing band 631 in which liquid stopping sections 632
thermally welded intermittently in a horizontal manner are provided at a prescribed interval in the vertical direction such
that upper and lower liquid stopping sections are arranged in two displaced rows, a weld section 633 of which a part on
the gas passing band is unwelded for communication with a discharge pore section 634, and an obstruction section 637
on the weld section to cause films on two surfaces to firmly contact each other and release the internal pressure.
[0011] When accommodated matter in the bag is heated inside a microwave oven and gas is generated from the
accommodated matter to increase the pressure within the bag, the generated gas enters the gas passing band 631,
passes the discharge pore section 634 from an inner end border section 636 of a nonwoven fabric 635 provided lengthwise
to face inwards through to the inside of the obstruction section 637, pushes open a film 638, and is released externally
from a discharge opening section 639. When the accommodated matter includes a large liquid portion, the liquid portion
may enter the gas passing band 631. However, the entered liquid portion hits the lower surface of the liquid stopping
section 632 in the lower row and falls downwards, or the liquid hits the liquid stopping section in the upper row and falls
downwards even if further raised by a strong internal pressure. Thus external leakage is prevented. The liquid portion
that has hit the liquid stopping section 632 is deflected downwards, particularly since ends on both sides of the liquid
stopping section 632 are inclined downwards, and does not move directly upwards due to the liquid stopping section in
the upper row being arranged for blockage at a passing section between liquid stopping sections in the lower row. Thus,
since only gas is released outside at the time of heating in a microwave oven and a liquid portion does not leak outside,
the bag described in Patent Document 5 shown below can be used with confidence.
[0012] Patent Document 6 also describes a similar packaging bag. In the packaging bag described in Patent Document
6, a back seal section is heat-sealed in a fin seal style to form a cylinder body, openings at both ends of the cylinder
body are heat-sealed and formed into a pillow pouch style, and the back seal section or one of upper, lower, left, and
right end border sections of the bag is provided with a discharge path having a bendy structure for adjusting the internal
pressure within the bag to a certain range upon increase when the whole bag holding a food product inside is heated.
[0013] Furthermore, Patent Documents 7 and 8 below also describe similar packaging bags. The packaging bag
described in Patent Document 7 is an easy-to-peel package having a heat seal section and filled with content, wherein
a recess section is provided to the outer border of the heat seal section, the inner border of the seal section is linear,
and the easy-to-peel package is formed from an interlayer separation film. The packaging bag described in Patent
Document 8 has a shape in which a deepest section in a V-shaped portion in a top seal section is located on the content
side in relation to an inner border section of a heat seal section.
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[0014] In all of the packaging bags described in these Patent Documents 5 to 8, liquid preparation (condiment) is used
together with an ingredient or the like, i.e., the ingredient flavored with the liquid preparation (condiment) is packed into
the bag. However, packaging the ingredient flavored with the liquid preparation (condiment) in this manner may cause
the liquid preparation (condiment) to be soaked excessively into the ingredient, so that the taste of the ingredient itself
is lost. Thus, Patent Document 9 describes a packaging bag in which the inside of a bag is divided into two chambers
so that liquid preparation (condiment) is packed into one chamber and an ingredient or the like into the other chamber,
thus producing a mixture during heating and cooking. In a packaging bag 640 described in Patent Document 9, a partition
seal section 641 in which an easy-to-peel film is applied approximately parallel to one of side borders of an approximately
rectangular-shaped inner periphery sealed at the periphery is provided to segment the inside into two chambers, and a
ventilation opening 642 is formed in a part of the circumference of the packaging bag, as shown in Fig. 36.
[0015]

Patent Document 1: JP-A-2006-158254 (paragraphs [0013] to [0015])
Patent Document 2: JP-A-2006-27627 (paragraphs [0014] and [0015] and Fig. 3)
Patent Document 3: JP-A-8-52816 (paragraphs [0014] to [0019])
Patent Document 4: JP-A-2008-81191 (paragraphs [0016] to [0021], Fig. 1, and Fig. 4)
Patent Document 5: JP-A-11-240579 (paragraphs [0005] to [0008] and Fig. 1)
Patent Document 6: JP-A-2000-327047 (paragraphs [0034] to [0036] and Fig. 1)
Patent Document 7: JP-A-10-147371 (paragraph [0036] and Fig. 1)
Patent Document 8: JP-A-8-276966 (paragraphs [0028] to [0030] and Fig. 1)
Patent Document 9: JP-A-2009-214892 (paragraph [0005] and Fig. 1)

DISCLOSURE OF INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0016] In the preservation bag in Patent Document 1 described above, the polymer film is provided with a penetrating
pore that penetrates the film. Therefore, depending on the usage environment, there is a risk of unwanted matter (for
example, mote, dust, or bacteria) entering inside the bag. Due to the risk of moisture seeping outside through the
penetrating pore when something containing moisture inside is put within, the preservation bag is unsuitable for packaging
of something including such moisture, and therefore has a potential problem of limiting the applications or the like. The
films in Patent Documents 2 and 3 described above have a non-penetrating pore (hole). Therefore, entrance of unwanted
matter is prevented, and moisture does not seep outside naturally even if there is moisture contained. When the bag for
microwave oven heating in Patent Document 2 described above is heated in a microwave oven, water vapor is generated
from the frozen food product within the bag, and the water vapor permeates through a thin portion at the bottom of the
non-penetrating pore, enters the intermediate layer, and is released outside. An increase in the internal pressure within
the bag causes the water vapor at this time to permeate through the thin portion at the bottom of the non-penetrating
pore and be released.
[0017] The inventors of the present invention have made a film provided with a similar non-penetrating hole modeled
after the inner layer forming the laminate film in Patent Document 2 described above and have confirmed the gas
permeation effect in an experiment. Note that Fig. 32A is an enlarged sectional view of a non-penetrating hole portion
of the film in which the non-penetrating hole is provided to a base film, and Fig. 32B is a sectional view illustrating the
permeation effect when an increase in internal pressure causes gas permeation. As shown in Fig. 32A, this non-pene-
trating hole 421 is formed from a recessed hole in which one surface of a base film 420 is recessed towards the other
surface. The thickness of a bottom 421 a of the recessed hole is approximately uniform, and the shape is such that the
other surface does not protrude outwards. The recessed hole 421 in the drawing is in a state where internal pressure
is not applied. When pressure is applied to the recessed hole in an arrow direction A in this state, the bottom of the
recessed hole 421 stretches, expands, and distends, as shown in Fig. 32B. The distention causes the thickness of the
bottom to become thin, and gas permeates through this thin portion 421a. That is, gas permeates through the thin portion
421a’ where the bottom has stretched and expanded, but hardly permeates through in an unstretched or unexpanded
state.
[0018] The gas permeation is influenced by the thickness at the bottom. The permeation amount increases as the
thickness decreases, but if the thickness is reduced in excess, a micropore, i.e., a pinhole, is generated in a thin portion
such that this portion is penetrated. The micropore poses the same problem as the problem with the film in Patent
Document 1 described above. Thus, even if attempted, the reduction in thickness is limited such that thinning to 8 mm
or less is extremely difficult with current processing techniques.
[0019] Thus, the gas-permeable film provided with the recessed hole 421 has difficulty in adjusting the gas permeation
amount to a desired permeation amount and thus cannot be used for applications with such requirements. Note that
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although the structure of the non-penetrating hole is not clearly stated for the gas-permeable film in Patent Document
3 described above, it is speculated to be a structure approximately the same as the recessed hole in Fig. 32A, and there
is potentially a similar problem.
[0020] In recent years, this type of gas-permeable film has further increased in applications, and there has been a
demand for further improvement in the gas permeation performance. Gas-permeable films up to this point have been
used for packaging of citrus fruits, heating bags for a microwave oven, or the like. However, since there are many types
of citrus fruits and food products and preservation methods have been increasing in variety, even packaging for such
applications require a packaging material (film) of higher performance. Given also that applications have been increasing,
a packaging material (film) having a flexible gas permeation performance is necessary in order to adapt to those appli-
cations.
[0021] For food products such as vegetables, the required oxygen permeation amount differs considerably depending
on the kind. For example, lettuce, scallions, garlic chives, king oyster mushrooms, cut vegetables (mixed), bean sprouts,
asparagus, spinach, and the like differ considerably in the oxygen permeation amount. The gas amounts generated
from kimchi, napa cabbage pickles, allium chinense, pickles, and the like respectively differ, and these gas generation
amounts are greater than in vegetables.
[0022] For example, green goods including vegetables continue respiration even after harvest. That is, the harvested
green goods respire more, i.e., perform more active respiration, than when in fields, for restoration of the green goods
themselves. However, when the respiration becomes active, nutrients in the green good are consumed, and ripening
and biological aging progress rapidly. However, the packaging for the green goods is usually a hermetically sealed
packaging in which a packaging bag is packed and a bag opening is hermetically sealed. In the hermetically sealed
packaging, oxygen existing within the bag at the time of packaging is used up over time. Therefore, an anaerobic state
where oxygen hardly exists within the bag does not allow respiration and causes the green good to rot. Regarding the
respiration of the green goods, the proportions of oxygen and carbon dioxide are roughly 20.9% for oxygen and 0% for
carbon dioxide in a state before packaging (unsealed packaging), roughly 0% for oxygen and 20% or more for carbon
dioxide in an anaerobic state (that does not allow respiration), and is said to be optimal at 5 to 10% for oxygen and 15
to 20% for carbon dioxide in a hibernation state described below. Thus, in packaging of green goods, it is necessary to
adjust the gas permeability of the bag depending on the difference in respiration amount of the green good and in
accordance with the green good and distribution conditions (particularly, the temperature).
[0023] A modified atmosphere (MA) packaging is a method in which a balance between air within a bag and the
respiration performed by a green good itself causes an atmosphere of high concentration of carbon dioxide and low
concentration of oxygen such that the green good comes to a hibernation state, thus delaying the growth or degradation
of the green good and keeping the quality to last long. That is, by suppressing the respiration amount to be as low as
possible, the rate of quality deterioration is slowed down to preserve the quality. Although a unidirectional packaging
material is preferable for the MA packaging, packaging materials, i.e., gas-permeable films, up to this point do not have
such properties.
[0024] Double packaging is performed for some food products. An example of double packaging is a double packaging
in which a small inner bag is packed with an object A and hermetically sealed, and the inner bag packed with the object
A is put in a large outer bag to be hermetically sealed. In the double packaging, an object B different from the object A
in the inner bag may be packed into the large outer bag. The objects A and B are usually packaged to include the following.

(i) A food product such as a snack as the object A in the inner bag, and a preservative or a flavoring agent such as
alcohol, inert gas, or flavor as the object B in the outer bag
(ii) A preservative and a flavoring agent such as alcohol or flavor as the object A in the inner bag, and a food product
such as a snack as the object B in the outer bag

In the double packaging of (i) described above, the object B in the outer bag permeates and enters into the inner bag
for preservation and flavoring of the object A. In the double packaging of (ii) described above, the object A in the inner
bag permeates through the inner bag and enters into the outer bag for preservation and flavoring of the object B. In the
double packaging, permeation and release of gas within the inner bag into the outer bag in the packaging of (i) described
above leads to quality deterioration of the object A, and permeation and release of gas within the outer bag into the inner
bag in the packaging of (ii) described above leads to quality deterioration of the object B. Thus, in order to maintain the
quality of an object in such double packaging, a gas-permeable film requires a unidirectional gas permeability. However,
gas-permeable films up to this point have not been development from this viewpoint, and the films in Patent Documents
2A and 3A described above obviously do not have such unidirectionality.
[0025] The packaging bag in Patent Document 4 described above can be opened widely to the left and right by tearing
the bag body to the left and right from the cut at the back seal section. However, the packaging bag requires a strong
tearing force at the time of opening and, when opened with a strong force, poses a risk of packaged matter popping
outside with too much momentum at the instant of opening. Even upon tearing to the left and right from the cut at the
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back seal section, opening along an intended opening line is extremely difficult, easily causing a random opened opening
shape. Therefore, for use as a tray, there is a potential problem that the tear is not linear or neat such that an opened
opening border becomes an awkward shape that is unattractive and lacking in design.
[0026] Of these packaging bags, the packaging bag 520 shown in Fig. 33 has the risk that, upon tearing to the left
and right, the tear reaches both end edge borders of the packaging bag 520. When the packaging bag 520 is torn up to
both end edge borders and the packaged matter includes liquid, the liquid flows outside and contaminates the vicinity,
and, if heated in a microwave oven, poses a risk of a burn or the like from hot water. By contrast, the packaging bag
520A shown in Fig. 34 has the half-cut lines 527 near both ends of the bag, and therefore appears to be untearable up
to both end edge borders as in the packaging bag 120 described above. However, the result of an experiment showed
that opening along the half-cut line 527 is extremely difficult, and tearing to the left and right causes a tear up to both
end edge borders of the packaging bag 520A beyond the half-cut line 527, thus posing a similar problem as with the
packaging bag 520 described above. Particularly, it was found that those produced from a single-layer film cannot be
opened along the half-cut line 527 and are torn up to both end edge borders of the packaging bag 520A beyond the
half-cut line 527.
[0027] The packaging bag in Patent Document 4 described above is for a microwave oven. However, a packaging
bag for packaging of not only frozen food products but also various food products, e.g., snacks, vegetables, fruits, sliced
raw fish, meat, or prepared dishes, or fermented food products such as kimchi or pickles requires a specification suited
for preservation of these food products. For example, fresh vegetables or the like need to be delivered to consumers in
a state where freshness is preserved, and therefore a packaging bag requires prescribed gas-barrier properties and air
permeability. A packaging bag for fermented food products such as kimchi similarly requires gas-barrier properties and
air permeability.
[0028] The packaging bags for a microwave oven described in Patent Documents 5 to 8 described above can prevent
a bag body from ripping or bursting, since a part of the bag body is opened automatically when vapor pressure within
the bag at the time of heating and cooking exceeds a certain level. However, these packaging bags have several potential
problems due to the configurations thereof. That is, the packaging bag described in Patent Document 5 described above
is provided with each of the gas passing band having two rows of the liquid stopping sections, the weld section having
the discharge pore section, and the obstruction section having the discharge opening section from the inside outwards.
Since the opening of the discharge opening section is open, inside gas as well as liquid and juice passing through the
gas passing band and the weld section for any reason causes a risk of the liquid and juice leaking outside from the
opening of the discharge opening section and a further risk of germs or the like entering inside from the opening of the
discharge opening section. While the packaging bag described in Patent Document 5 described above is provided with
the two rows of the liquid stopping sections at the gas passing band in order to eliminate a spurt of liquid and juice, there
is a risk of liquid leakage occurring even with the arrangement of the liquid stopping section. Moreover, since the gas
passing band, the weld section, and the obstruction section needs to be provided with the two rows of the liquid stopping
sections, the nonwoven fabric, the discharge pore section, and the discharge opening section, the structure becomes
extremely complex, the production cumbersome, and the cost high.
[0029] In the packaging bag described in Patent Document 6 described above, the discharge path has a bendy
structure. However, the packaging bag also has a similar problem as in Patent Document 5 described above. Furthermore,
although the recess section or a V-shaped section as an opening part simplifies the structure, the packaging bags
described in Patent Documents 7 and 8 described above require use of a special interlayer separation film and therefore
poses a risk of an increase in cost. In the packaging bag described in Patent Document 9 described above, the partition
seal section is configured from the easy-to-peel film and a material thereof differs from a bag body. Therefore, two types
of materials are necessary and production is cumbersome. Since the easy-to-peel film of the partition seal section differs
in material from the bag body, a gap from the bag body becomes a section of weak seal, such that liquid and juice or
the like may spurt simultaneously with gas leakage from this portion when the internal pressure within the bag increases.
[0030] Furthermore, when liquid such as a condiment is put into an upper chamber of the packaging bag described
in Patent Document 9 described above, the liquid may fall into a lower chamber and mix with an ingredient or the like
in the lower chamber, since a center section of the partition seal section is partly an unsealed section. Moreover, in the
packaging bag described in Patent Document 9 described above, the unsealed section opens and the opening is enlarged
when the internal pressure within the bag is increased during heating and cooking. However, since the opening is narrow,
the form is such that the condiment in the upper chamber enters the lower chamber through the narrow opening, and
the condiment is less likely to be widely dispersed on the ingredient within the lower chamber, resulting in a poor mixture
and an uneven taste. For example, when salt in the upper chamber and edamame or the like put in the lower chamber
are packaged, the salt is less likely to be dispersed throughout and is less likely to attach evenly on the surface of the
edamame, since the opening is narrow. Furthermore, while it is necessary to move a foodstuff onto a plate or the like
from the packaging bag after cooking, the action of moving the hot foodstuff is dangerous and requires care. Furthermore,
washing the plate or the like becomes inevitable after eating.
[0031] The present invention has been made to solve the problems of the related art up to this point on the basis of
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the requirements described above. An object of the present invention is to provide a gas-permeable film in which the
gas permeation performance has been improved to enable use in a wide range of applications, particularly as a packaging
film suitable for packaging various objects or the like, and a manufacturing method therefor.
[0032] A further object of the present invention is to provide a packaging bag that is produced using the gas-permeable
film described above, is easily opened along an opening line determined in advance without being torn beyond this line,
and can be used as a tray having an attractive opened opening shape after opening.
[0033] Another object of the present invention is to provide a packaging bag that is produced using the gas-permeable
film described above and suitable for MA packaging, degassing packaging for kimchi, pickles, or the like, and packaging
for a microwave oven that is excellent in security, sanitation, and productivity, can automatically reduce the internal
pressure without occurrence of ripping or bursting in a state where a bag body is standing independently at the time of
heating and cooking, can package a foodstuff or the like and liquid preparation (condiment) separately, causes the liquid
preparation (condiment) to be widely dispersed on and mixed with the foodstuff or the like at the time of heating and
cooking, can cook steamed vegetables or the like easily by microwaving the whole bag, and is such that the bag body
can be utilized directly as a simple plate after heating and cooking.

MEANS FOR SOLVING PROBLEM

[0034] In order to solve the problem described above, a gas-permeable film according to a first aspect of the present
invention is a gas-permeable film including a gas-permeable section for gas permeation that is provided to a base plastic
film of a prescribed thickness. In the gas-permeable film, the gas-permeable section is a non-penetrating recession of
which a bottom directed from one surface of the base plastic film towards another surface protrudes outwards from the
other surface, and the recession is formed such that a thickness decreases gradually from a top opening towards the
bottom with the bottom being thinnest.
[0035] A gas-permeable film according to a second aspect is the gas-permeable film according to the first aspect, in
which the recession is formed as a slit or recessed hole having a U-shaped or V-shaped sectional shape.
[0036] A gas-permeable film according to a third aspect is the gas-permeable film according to the second aspect, in
which the recession is formed from a plurality of recessed holes.
[0037] A gas-permeable film according to a fourth aspect is the gas-permeable film according to the second aspect,
in which the recession is formed from a discontinuous slit group in which a plurality of slits are arranged at a prescribed
interval or one continuous slit.
[0038] A gas-permeable film according to a fifth aspect is the gas-permeable film according to the third aspect, in
which the plurality of slits of the discontinuous slit group each have one of a straight line, curved, and bent shapes in
planar view.
[0039] A gas-permeable film according to a sixth aspect is the gas-permeable film according to the fourth aspect, in
which the plurality of slits of the discontinuous slit group are each arranged in a shape of a straight line at a prescribed
interval.
[0040] A gas-permeable film according to a seventh aspect is the gas-permeable film according to the fifth aspect, in
which an extending direction of each of the plurality of slits of the discontinuous slit group is inclined at a prescribed
angle with respect to an extending direction of the straight line.
[0041] A gas-permeable film according to an eighth aspect is the gas-permeable film according to the first aspect, in
which the base plastic film is a film of at least one layer of polypropylene, polyethylene, polyethylene terephthalate, and
polyacetal with a thickness of 15 to 100 mm, and a thickness at the bottom of the recession is 2 to 70 mm.
[0042] A gas-permeable film according to a ninth aspect is the gas-permeable film according to the eighth aspect, in
which the base plastic film is a one-layer film, and another plastic film is laminated on a front surface or back surface of
the base plastic film.
[0043] A gas-permeable film according to a tenth aspect is the gas-permeable film according to any one of the first to
ninth aspects that is for hermetically sealing an opening of a container.
[0044] A method for manufacturing a gas-permeable film according to an eleventh aspect of the present invention is
a method for manufacturing a gas-permeable film in which a gas-permeable section for gas permeation is formed in a
plastic film of a prescribed thickness. In the method for manufacturing a gas-permeable film, the gas-permeable section
is formed from a recession for which the base plastic film is brought to a temperature exceeding a glass transition
temperature and below a melting temperature of the film, and the film is pressed and stretched from one surface towards
another surface to be recessed a prescribed amount, such that a thickness decreases gradually from a top opening
towards a bottom with the bottom being thinnest and the bottom protrudes outwards from the other surface.
[0045] A method for manufacturing a gas-permeable film according to a twelfth aspect is the method for manufacturing
a gas-permeable film according to the eleventh aspect, in which another plastic film is laminated on one of front and
back surfaces of the base plastic film after the recession has been formed in the base plastic film.
[0046] A method for manufacturing a gas-permeable film according to a thirteenth aspect is the method for manufac-
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turing a gas-permeable film according to the twelfth aspect, in which the recession is formed by running the plastic film
between one roller provided with a protrusion of a prescribed shape and another roller not formed with the protrusion of
the prescribed shape.
[0047] A method for manufacturing a gas-permeable film according to a fourteenth aspect is the method for manufac-
turing a gas-permeable film according to the thirteenth aspect, in which a rigidity of the one roller provided with the
protrusion of the prescribed shape being used is lower than a rigidity of the other roller.
[0048] A method for manufacturing a gas-permeable film according to a fifteenth aspect is the method for manufacturing
a gas-permeable film according to any one of the eleventh to fourteenth aspects, in which a film of at least one layer of
polypropylene, polyethylene, polyethylene terephthalate, and polyacetal is used as the base plastic film with a thickness
of 15 to 100 mm, and a thickness at the bottom of the recession is 2 to 70 mm.
[0049] A packaging bag according to a sixteenth aspect of the present invention includes a one-end-open bag body
formed using the gas-permeable film according to any one of the first to ninth aspects.
[0050] A packaging bag according to a seventeenth aspect of the present invention is the packaging bag according
to the sixteenth aspect, in which the one-end-open bag body has a back seal section in which two end edge sections
are fin-sealed and an end seal section in which one opening of an end edge section orthogonal to the back seal section
is sealed, the back seal section has a tear section that is a partial tear from an end section of the back seal section in
a direction orthogonal to a length direction of the back seal section, a surface where the back seal section is located is
provided with an opening cut line formed to be apart from the back seal section to extend approximately parallel to the
back seal section and a guide cut line formed towards the tear section of the back seal section from the opening cut
line, and the opening cut line and the guide cut line are formed by the recession of the gas-permeable film.
[0051] A packaging bag according to an eighteenth aspect is the packaging bag according to the seventeenth aspect,
in which the tear section is formed in a plurality of parts to be apart from each other, the opening cut lines are formed
on both sides of the back seal, the guide cut line is formed in a plurality of parts each towards the tear section in the
plurality of parts from each of the opening cut lines.
[0052] A packaging bag according to a nineteenth aspect is the packaging bag according to the eighteenth aspect, in
which the guide cut line is divided into a plurality of short first guide cut lines that extend at a prescribed interval from
the opening cut line and a second guide cut line that is apart a prescribed distance from the first guide cut line, extends
to a side of the back seal section at a different interval from the first guide cut line, and is longer than the first guide cut line.
[0053] A packaging bag according to a twentieth aspect is the packaging bag according to the sixteenth aspect, in
which in the one-end-open bag body, a packaging film material laminated on one surface with an outer sheet material
to have a prescribed distance from both end borders with an intermediate layer in between is used such that the packaging
film material is bent from the outer film portion with both end border sections being fin-sealed by the back seal section
and an opening formed at an end edge section orthogonal to the back seal section is sealed by the end seal section,
the back seal section is located in a center section of the bag body or to a side of an end section at one of both ends
from the center section, a tear section is formed at least near one end section of and in a direction orthogonal to a length
direction of the back seal section, the intermediate layer is provided with a guide cut line that extends from the outer film
end border edge towards the tear section of the back seal section for opening, and the guide cut line is formed by the
recession of the gas-permeable film.
[0054] A packaging bag according to a twenty-first aspect is the packaging bag according to the twentieth aspect, in
which the bag body has an opening cut line at the outer film end border edge, and the opening cut line is formed by the
recession of the gas-permeable film.
[0055] A packaging bag according to a twenty-second aspect is the packaging bag according to the twentieth or
twenty-first aspect, in which the tear section is formed in a plurality of parts to be apart from each other, and a plurality
of the guide cut lines are formed towards the plurality of the tear sections of the back seal section from the outer film
end border edge or the opening cut line to extend approximately parallel at an approximately identical interval as an
interval of the tear sections.
[0056] A packaging bag according to a twenty-third aspect is the packaging bag according to the twenty-second aspect,
in which the guide cut line is divided into a plurality of short first guide cut lines that extend at a prescribed interval from
the opening cut line and a long second guide cut line that is apart a prescribed distance from the first guide cut line and
extends to a side of the back seal section at an interval different from the interval, and both the cut lines are formed from
a non-penetrating groove in which only a portion in a thickness direction of the plastic film is cut.
[0057] A packaging bag according to a twenty-fourth aspect is the packaging bag according to the sixteenth aspect,
in which in the one-end-open bag body, a pair of overlapping first and second plastic films in which at least one is formed
from a gas-permeable film are sealed together at a bottom and both side edge borders continuous with the bottom, a
remaining one end opposing the bottom is a bag opening that is open, the bag opening has a bag opening seal section
that is sealed after packaged matter is packed, a gas release section that, when an internal pressure of the bag body
has increased to a prescribed value or greater, externally releases the increased internal pressure in a state where the
bag opening is sealed and a liquid leakage block section that blocks leakage of liquid from the packaged matter to the
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gas release section are provided in a vicinity of the bag opening in order from the bag opening towards the bottom, and
the gas release section is formed by the recession of the gas-permeable film.
[0058] A packaging bag according to a twenty-fifth aspect is the packaging bag according to the twenty-fourth aspect,
in which the gas release section is provided to straddle between a part that seals the bag opening and the liquid leakage
block section.
[0059] A packaging bag according to a twenty-sixth aspect is the packaging bag according to the twenty-fourth aspect,
in which a prescribed gap is provided between the bag opening seal section and the liquid leakage block section, and
the gas release section is provided at the gap.
[0060] A packaging bag according to a twenty-seventh aspect is the packaging bag according to the twenty-fourth
aspect, in which the liquid leakage block section is formed from a weak thermal weld seal band in which the pair of gas-
permeable films is thermally welded with a weak seal strength at a prescribed width between the both side edge borders,
and the seal strength of the weak thermal weld seal band is weaker than a thermal weld seal strength of the both side
edge borders and the bag opening.
[0061] A packaging bag according to a twenty-eighth aspect is the packaging bag according to the twenty-seventh
aspect, in which the weak thermal weld seal band is provided with at least one part that is a non-weld or a weak weld
part close to the non-weld such that width is crossed or the width is narrowed.
[0062] A packaging bag according to a twenty-ninth aspect is the packaging bag according to the twenty-seventh
aspect, in which the seal strength of the weak thermal weld seal band is low on a bottom side of the bag body and high
on a side of the gas release section.
[0063] A packaging bag according to a thirtieth aspect is the packaging bag according to the twenty-fourth aspect, in
which the gas release section is formed from a continuous slit or discontinuous slits, and the slit is recessed from an
inner wall surface of the film towards an outer front surface such that a peak section thinly protrudes outwards.
[0064] A packaging bag according to a thirty-first aspect is the packaging bag according to the twenty-fourth aspect,
in which the one-end-open bag body is provided with a partition section between the liquid leakage block section and
the bottom for a separate accommodation of packaged matter, the partition section is formed from the weak thermal
weld seal band thermally welded at a prescribed width between the both side edge borders of the pair of gas-permeable
films, and the seal strength of the weak thermal weld seal band is weaker than a thermal weld seal strength of the both
side edge borders and the bag opening.
[0065] A packaging bag according to a thirty-second aspect is the packaging bag according to the thirty-first aspect,
in which the weak thermal weld seal band is provided with at least one part that is a non-weld or a weak weld part close
to the non-weld such that width is crossed or the width is narrowed.
[0066] A packaging bag according to a thirty-third aspect is the packaging bag according to the thirty-first aspect, in
which the seal strength of the weak thermal weld seal band is low on a bottom side of the bag body and high on a side
of the gas release section.
[0067] A packaging bag according to a thirty-fourth aspect is the packaging bag according to the thirty-first aspect, in
which the one-end-open bag body has a notch in at least one edge of the both side edges on a side to the bottom from
the partition section.
[0068] A packaging bag according to a thirty-fifth aspect is the packaging bag according to the twenty-fourth aspect,
in which the bottom is folded at a time of non-accommodation of the packaged matter and has a structure in which an
area is increased to a size that enables independent standing when the packaged matter is accommodated.
[0069] A packaging bag according to a thirty-sixth aspect is the packaging bag according to the twenty-fourth aspect,
in which the bag opening seal section is sealed in a wave shape over the gas release section.
[0070] A packaging bag according to a thirty-seventh aspect is the packaging bag according to the twenty-fourth
aspect, in which the bag opening seal section is provided with a width wider than a portion in which the both side edge
borders are sealed by thermal welding.
[0071] A packaging bag according to a thirty-eighth aspect is the packaging bag according to any one of the twen-
ty-fourth to thirty-seventh aspects, in which the bag opening seal section has at least one pore.

EFFECTS OF THE INVENTION

[0072] With the invention according to the first to sixteenth aspects, the bottom of the recession can be thinned
approximately maximally (for example, to about 2.0 mm) from the thickness of the base film, and the range of gas
permeation degree is increased by the thinning. Thus, use in various fields becomes possible. Particularly, it becomes
useful as a packaging material. That is, it becomes useful to be used in a packaging material for vegetables, fermented
food products, or the like and for sealing of a packaging bag or container for fermented food products, for microwave
oven heating, or the like. Since gas permeation is easy in one direction and difficult in the opposite direction, it becomes
also effective for MA packaging, double packaging, or the like.
[0073] With the packaging bag according to the seventeenth aspect of the invention, a packaging bag that can easily
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be opened along an opening line determined in advance without being torn beyond the opening cut line and can be used
as a tray having an attractive opened opening shape after opening can be provided. For example, if a frame or the like
is printed at the opening cut line, the guide cut line, and a portion connecting both the cut lines, the bag can be opened
with the frame as an opened opening. Therefore, the bag can be used as a tray having an attractive opened opening
shape after being opened.
[0074] With the packaging bag according to the eighteenth aspect, the bag body can be opened from an arbitrary tear
section with an opened opening of a desired size.
[0075] Furthermore, with the packaging bag according to the nineteenth aspect, the bag body can be opened reliably
from an arbitrary tear section with an opening of a desired size. That is, due to the length of the first guide cut line being
a prescribed length, e.g., the same as the interval of the adjacent first guide cut lines or slightly longer than the interval,
a tear does not occur from the second guide cut line directly to the opening line but is guided to one of the adjacent first
guide cut lines, and thus opening becomes reliable. Since the guide cut line and the opening cut line can be formed in
a film before the bag is produced, manufacture of the bag body becomes easy.
[0076] Furthermore, since the guide cut line is provided to extend approximately perpendicularly from the opening cut
line such that the two cut lines are directly connected and a connecting section of the cut lines becomes an approximately
T-shaped connection, a tear is guided smoothly from the guide cut line to the opening cut line upon opening, and the
tear does not exceed the opening cut line as in the related art. Both the cut lines are formed from the discontinuous slit
group in which the plurality of short slits are arranged at the prescribed interval or the continuous slit, the slits have the
non-penetrating recession that is recessed and distended a prescribed amount from one surface of the plastic film
towards the other surface such that the bottom protrudes outwards from the other surface, and the recession is formed
such that the thickness decreases gradually from the top opening towards the bottom with the bottom being the thinnest.
Therefore, the bottom of the recession can be thinned approximately maximally (for example, to about 2.0 mm) from the
thickness of the base film, and the range of gas permeation degree is increased by the thinning. Thus, use in various
fields becomes possible. Particularly, it becomes useful for use in a packaging material for vegetables, fermented food
products, or the like and a container for fermented food products, for microwave oven heating, or the like. Since gas
permeability in one direction is high and gas permeation in the opposite direction is difficult, it becomes also effective
for MA packaging, double packaging, or the like.
[0077] Moreover, with the packaging bags according to the twentieth or twenty-first aspect, a packaging bag that can
easily be opened along the cut line and the outer film end border edge without being torn beyond the outer film end
border edge and can be used as a tray having an attractive opened opening shape after opening can be provided.
[0078] Moreover, with the packaging bag according to the twenty-second aspect, the bag body can be opened from
an arbitrary tear section with an opened opening of a desired size.
[0079] Moreover, with the packaging bag according to the twenty-third aspect, the bag body can be opened reliably
from an arbitrary tear section with an opening of a desired size. That is, due to the length of the first guide cut line being
a prescribed length, e.g., the same as the interval of the adjacent first guide cut lines or slightly longer than the interval,
a tear does not occur from the second guide cut line directly to the opening line but is guided to one of the adjacent first
guide cut lines. Thus, opening becomes reliable. Since the guide cut line and the opening cut line can be formed in a
film before the bag is produced, manufacture of the bag body becomes easy.
[0080] Furthermore, since the guide cut line is provided to extend approximately perpendicularly from the outer film
end border edge or the opening cut line such that the guide cut line is directly connected with the outer film end border
edge or the opening cut line and a connecting section thereof becomes an approximately T-shaped connection, a tear
is guided smoothly from the guide cut line to the opening cut line upon opening, and the tear does not exceed the outer
film end border edge or the opening cut line as in the related art. Both the cut lines are formed from the discontinuous
slit group in which the plurality of short slits are arranged at the prescribed interval or the continuous slit, the slits have
the non-penetrating recession that is recessed and distended a prescribed amount from one surface of the plastic film
towards the other surface such that the bottom protrudes outwards from the other surface, and the recession is formed
such that the thickness decreases gradually from the top opening towards the bottom with the bottom being the thinnest.
Therefore, the bottom of the recession can be thinned approximately maximally (for example, to about 2.0 mm) from the
thickness of the base film, and the range of gas permeation degree is increased by the thinning. Thus, use in various
fields becomes possible. Particularly, it becomes useful for use in a packaging material for vegetables, fermented food
products, or the like and a container for fermented food products, for microwave oven heating, or the like. Since gas
permeability in one direction is high and gas permeation in the opposite direction is difficult, it becomes also effective
for MA packaging, double packaging, or the like.
[0081] The packaging bags according to the twenty-fourth to thirtieth aspects of the present invention can reliably
ensure that the bag body does not rip or burst during transportation or heating, have excellent sanitation in that bacteria
do not enter within the bag from outside even at the time of distribution, storage, or the like, have excellent productivity
in that production is possible easily and at low cost, and can be used with confidence without leakage of liquid and juice
or the like. Particularly since the gas release section and the liquid leakage block section are provided separately in the
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vicinity of the bag opening, the respective functions can be fulfilled in the respective sections. That is, the liquid leakage
block section can block external leakage of liquid of the bag body, and, when the pressure within the bag body has
increased to a prescribed value or greater, the gas release section can externally release the increased internal pressure.
Since the gas release section and the liquid leakage block section are such that the former is provided to a part close
to the bag opening and the latter behind the gas release section as the liquid leakage block section inside the bag body,
the gas release section and the liquid leakage block section can be formed easily to have the respective functions.
Particularly, forming the gas release section becomes easy.
[0082] With the packaging bags according to the thirty-first to thirty-fifth aspects of the present invention, the internal
pressure can automatically be reduced without occurrence of ripping or bursting in a state where the bag body is standing
independently at the time of heating and cooking, a foodstuff or the like and liquid preparation (condiment) can be
packaged separately, the liquid preparation (condiment) is widely dispersed on and mixed with the foodstuff or the like
at the time of heating and cooking, and the bag body can be utilized directly as a simple plate after heating and cooking.
[0083] With the packaging bag for a microwave oven according to the thirty-sixth aspect of the present invention, the
proportion of intersections of a thermally welded seal portion at the bag opening and the gas release section increases,
and thus the internal pressure generated within the bag body can be released more efficiently.
[0084] With the packaging bag for a microwave oven according to the thirty-seventh aspect of the present invention,
a portion with which a user can hold the packaging bag heated in a microwave oven with a bare hand can be provided
to a bag opening portion, and thus a secure removal from the microwave oven or secure carrying by the user becomes
possible.
[0085] With the packaging bag for a microwave oven according to the thirty-eighth aspect of the present invention, a
user can pass a finger or the like through a pore for holding or kitchen chopsticks or the like can be inserted. Therefore,
removal or carrying of the heated packaging bag can be performed more securely.

BRIEF DESCRIPTION OF DRAWINGS

[0086]

[Fig. 1] Fig. 1 shows a gas-permeable film according to an embodiment of the present invention. Fig. 1 is a plan
view, and Fig. 1B is an enlarged view of a portion IB in Fig. 1.
[Fig. 2] Fig. 2 is a sectional view along line II-II in Fig. 1.
[Fig. 3] Fig. 3 is a schematic view of a manufacturing device that manufactures the gas-permeable film in Fig. 1.
[Fig. 4] Fig. 4 illustrates the gas permeation effect of a slit. Fig. 4A is a sectional view of the slit, Fig. 4B is a sectional
view of a slit shape at the time of gas permeation, and Fig. 4C is a sectional view of the slit shape at the time of gas
permeation from an opposite direction.
[Fig. 5] Fig. 5 is a plan view of a gas-permeable film according to another embodiment.
[Fig. 6] Fig. 6 is a sectional view of a slit portion of a gas-permeable film according to still another embodiment.
[Fig. 7] Fig. 7 is a schematic view of a manufacturing device that manufactures the gas-permeable film in Fig. 6.
[Fig. 8] Fig. 8 is a perspective view of a packaging bag made using a gas-permeable film.
[Fig. 9] Fig. 9 is a perspective view of another packaging bag made using a gas-permeable film.
[Fig. 10] Fig. 10 is a perspective view of still another packaging bag made using a gas-permeable film.
[Fig. 11] Fig. 11 is a perspective view of yet another packaging bag made using a gas-permeable film.
[Fig. 12] Fig. 12 is a perspective view of a container in which the opening is covered with a gas-permeable film.
[Fig. 13] Fig. 13 is a back view of a packaging bag according to Embodiment 1 of the present invention.
[Fig. 14] Fig. 14A and Fig. 14B are sectional views when cut along line XIVA-XIVA in Fig. 13.
[Fig. 15] Fig. 15 is a back view of the packaging bag in Fig. 13 at the time of opening.
[Fig. 16] Fig. 16 shows a portion of the packaging bag in Fig. 13. Fig. 16A is an enlarged view of a portion XVIA in
Fig. 13, and Fig. 16B is an enlarged view of a portion XVIB in Fig. 15.
[Fig. 17] Fig. 17A is a back view of a state where the packaging bag is opened, and Fig. 17B is a back view of a
part of the packaging bag that is detached upon opening the packaging bag.
[Fig. 18] Fig. 18 is a back view of a packaging bag according to Embodiment 2 of the present invention.
[Fig. 19] Fig. 19 is a back view of a packaging bag according to Embodiment 3 of the present invention.
[Fig. 20] Fig. 20 shows a portion of the packaging bag in Fig. 19. Fig. 20A is an enlarged back view, and Fig. 20B
is an enlarged view of a portion XXB in Fig. 20A.
[Fig. 21] Fig. 21 shows a packaging bag according to Embodiment 4 of the present invention. Fig. 21A is a back
view, and Fig. 21B is a sectional view along line XXIB-XXIB in Fig. 21A.
[Fig. 22] Fig. 22 shows a base film used in a packaging bag of Embodiment 5 of the present invention. Fig. 22A is
a plan view, and Fig. 22B is an enlarged view of a portion XXIIB in Fig. 22.
[Fig. 23] Fig. 23 shows a film sheet used in a packaging bag of Embodiment 6. Fig. 23A is a partial sectional view
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of the film sheet, and Fig. 23B is a partial sectional view of a film sheet according to a modification example of the
packaging bag.
[Fig. 24] Fig. 24 shows a packaging bag for a microwave oven according to Embodiment 1 of the present invention.
Fig. 24A is a front view, Fig. 24B is a sectional view along line XXIVB-XXIVB in Fig. 24A, and Fig. 24C is a sectional
view along line XXIVC-XXIVC in Fig. 24A.
[Fig. 25] Fig. 25 shows a liquid leakage block section in the packaging bag in Fig. 24. Fig. 25A is a front view of the
liquid leakage block section, Fig. 25B is a graph of the degree at which the liquid leakage block section is joined,
and Fig. 25C to Fig. 25G are front views of a modification example of the liquid leakage block section in Fig. 25A.
[Fig. 26] Fig. 26 is a sectional view illustrating the effect of the liquid leakage block section of the packaging bag in
Fig. 24.
[Fig. 27] Fig. 27 is an enlarged view of a portion XXVII in Fig. 24A.
[Fig. 28] Fig. 28 is a front view of a modification example of the packaging bag for a microwave oven according to
Embodiment 1.
[Fig. 29] Fig. 29 shows a packaging bag for a microwave oven according to Embodiment 2 of the present invention.
Fig. 29A is a front view, and Fig. 29B is a sectional view along line XXIXB-XXIXB in Fig. 29A.
[Fig. 30] Fig. 30 is a front view of a packaging bag for a microwave oven according to Modification Example 1 of the
present invention.
[Fig. 31] Fig. 31 is a front view of a packaging bag for a microwave oven according to Modification Example 2 of the
present invention.
[Fig. 32] Fig. 32 is a sectional view of a recessed hole provided to a gas-permeable film of the related art.
[Fig. 33] Fig. 33 shows a packaging bag described in a patent document of the related art. Fig. 33A is a back view
of the packaging bag, Fig. 33B is a sectional view along line XXXIIIB-XXXIIIB in Fig. 33A, and Fig. 33C is a back
view of a state where the packaging bag in Fig. 33A is opened.
[Fig. 34] Fig. 34 shows another packaging described in the patent document. Fig. 34A is a back view of the packaging
bag, and Fig. 34B is a back view of a state where the packaging bag in Fig. 34A is opened.
[Fig. 35] Fig. 35 shows a bag of the related art. Fig. 35A is a cutaway front view of a main section of the bag, and
Fig. 35B is an enlarged plan view of the main section.
[Fig. 36] Fig. 36 is a plan view of a bag body of another related art.

BEST MODE(S) FOR CARRYING OUT THE INVENTION

[0087] Embodiments of the present invention will be described below with reference to the drawings. Note that the
embodiments shown below exemplify a gas-permeable film for embodying the technical idea of the present invention,
a manufacturing method therefor, and a container using the gas-permeable film. The present invention is not intended
to be limited to these and can be adapted equally to other embodiments within the scope of claims for patent.

[Embodiment 1]

[0088] In a gas-permeable film of the present invention, a gas-permeable section that causes gas permeation is
provided to a base film formed from a plastic film having a prescribed thickness. The gas-permeable section is formed
from a recession that is in the longitudinal direction of the base film and recessed and distended a prescribed amount
from one surface towards the other surface such that a bottom protrudes outwards from the other surface. The recession
is formed such that the thickness decreases gradually from a top opening towards the bottom, with the bottom being
the thinnest. The recession is configured from a slit or a recessed hole having a prescribed shape.
[0089] A gas-permeable film according to Embodiment 1 of the present invention will be described below with reference
to Fig. 1 and Fig. 2. Note that Fig. 1 shows the gas-permeable film according to Embodiment 1 of the present invention.
Fig. 1 is a plan view, and Fig. 1B is an enlarged view of a portion 1B in Fig. 1. Fig. 2 is a sectional view along line II-II in Fig. 1.
[0090] A recession of the gas-permeable section according to Embodiment 1 of the present invention is configured
from a slit group 3L in which a plurality of short slits 3 are arranged at prescribed intervals. The slits 3 have the same
structures and are formed such that the thickness decreases gradually from a top opening towards a bottom, with the
bottom being the thinnest. Note that the recession is formed from the slit group in which the slits 3 have a prescribed
length, i.e., a discontinuous slit group, but may also be formed from a relatively long continuous slit.
[0091] As for a base film 2, used is a long base film having a prescribed width, thickness, and length. In the base film,
the plurality of short slits 3 are arranged in one line at prescribed intervals in the longitudinal direction. The plurality of
short slits 3 form the slit group 3L. The intervals of the adjacent slits 3 of the slit group 3L are arbitrary intervals depending
on the application of the gas-permeable film, but are preferably equal intervals for packaging. The slit group 3L is not
limited to being in one line and may be in two or more lines.
[0092] As for the base film 2, used is a single-layer or multilayer structured plastic film of polypropylene (PP), a biaxially
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oriented polypropylene film (OPP), polyethylene (PE), polyethylene terephthalate (PET), nylon (PA), or the like. Note
that this base is not limited to these and may be other plastic films. The slits 3 may be provided to one layer or provided
to all layers within a multilayer structure film. That is, a lamination process may be performed after the slits are formed
in a film of one layer for a multilayer structure, or the slits may be formed in a multilayer structure film. A processing
method therefor is selected appropriately depending on the type of resin forming the film or the application. As an example
of the multilayer structure, a film having both high gas-barrier properties and sealing properties can be obtained by
laminating PE having a favorable seal function on PA or PET having high gas-barrier properties, for example. First, an
example in which films having a single-layer or multilayer structure are used and slits are formed in the films will be
described.
[0093] The base film is formed from a film material having a single-layer or multilayer structure. The thickness thereof
is not particularly limited, but is preferably within a range of 15 to 100 mm. When the thickness is thinner than 15 mm,
forming the slit is difficult, and sufficient strength may not be obtained for use as a packaging film, for example. When
at 100 mm or greater, processing becomes difficult. Thus, the thickness of the base film is selected appropriately within
the range depending on the type of film resin, the application, or the like.
[0094] The plurality of slits 3 (109, 212) are non-penetrating grooves formed from thin grooves having the same shapes.
As shown in Fig. 2, the slits 3 (109, 212) are formed such that the thickness decreases gradually from a top opening
groove 3a (109a, 212a) towards the bottom to cause a mountain-like distention, the bottom is protruded outwards from
the other surface, this bottom 3c (109c, 212c) is thinnest, and the sectional shape is approximately a U-shape. Specifically,
as shown in Fig. 1B and Fig. 2, there is a width W in the longitudinal direction of the base film 2 (108, 210f), as well as
a length L’ and a prescribed depth in directions orthogonal to the longitudinal direction. The width, length, and depth are
not particularly limited, but the width W is preferably 100 to 500 mm and the length L’ 1.2 to 2.6 mm. It is preferable that
the depth be about 1.2 to 2.2 times when measured from a film surface and, even at this ratio, be a depth of 1.2 to 2.2
of the thickness. Furthermore, the thinnest thickness of the bottom 3c (109c, 212c) is preferably 2 mm to 70 mm. Note
that the thickness is the same for both the single-layer and multilayer structured films. The interval between the adjacent
slits in the slit group 3L (109L, 212L) is also not particularly limited, but is preferably 1.5 to 3.0 mm. Thus, the slit is
selected appropriately depending on the type of film resin, the application, or the like.
[0095] Although the sectional shape of the slit 3 is approximately a U-shape, this is not limiting. Other shapes such
as, for example, a V-shaped sectional shape or other shapes are also acceptable. Although arranged to be discontinuous
in the slit group 3L (109L, 212L), the plurality of slits having a prescribed length may also be continuous. In the case of
a continuous slit, the arrangement of the continuous slit can be in a straight line shape, broken line shape, a curved line
shape, or the like. The slit and the slit group can be adjusted in the gas permeation amount by changing the shape
thereof and the thickness at the bottom. Note that the slit may be replaced by a recessed hole. The recessed hole is a
hole having a circular or oval opening and a depth. In the case of a round hole, the diameter is, for example, 30 to 1500
mm, and the thickness of the thinnest portion at the bottom is 2 to 70 mm. It is approximately the same for an oval opening
as in an approximately circular hole.
[0096] Next, a manufacturing method of a gas-permeable film will be described with reference to Fig. 3. Note that Fig.
3A is a schematic view of a manufacturing device that manufactures the gas-permeable film in Fig. 1, Fig. 3B is an
enlarged view of IIIB in Fig. 3A, and Fig. 3C is an enlarged view of IIIC in Fig. 3A.
[0097] As shown in Fig. 3A, a manufacturing device 4 includes a pretreatment device 5 that pretreats the base film 2
(108, 210f) and a slit forming device 6 that forms the slit 3 (109, 212) in the base film 2 (108, 210f). The pretreatment
device 5 is a temperature adjusting device that treats the base film 2 (108, 210f) such that the temperature exceeds the
glass transition temperature and is less than the melting temperature of the base.
[0098] The temperature adjustment with the pretreatment device 5 is important for forming the slit in the base film.
The base film 2 (108, 210f) is formed of a plastic film material, i.e., a polymer material. The polymer material is in a state
where a crystalline portion and a non-crystalline portion coexist at low temperature, and thus is in a glass state where
molecular motions are small. When the temperature is increased by heating from this state, the molecular motions
increase to cause the polymer material to be in a rubber state, and further heating causes the polymer material to be
melted into a melted state. The boundary of transition from the glass state to the rubber state is the glass transition
temperature, and the boundary at which the rubber state turns into the melted state is the melting temperature. Thus,
by heating a base film to a temperature exceeding the glass transition temperature to soften the base film, the slit can
be rolled to be mountain-like such that the bottom becomes thinnest. Since rolling is possible while keeping the gas-
barrier properties at this temperature, a thin slit can be formed without impairing the properties of the film. Also, a slit
without a pinhole or the like can be formed.
[0099] The glass transition temperature and the melting temperature differ depending on the material of the base film.
When PP is used for the base film, the temperature is adjusted to between 40 to 120°C, which is higher than normal
temperature, since the PP has a glass transition temperature of minus 18°C and a melting temperature of 163°C. In a
similar manner, the temperature is adjusted to between 85 to 200°C for PET since the glass transition temperature is
81°C and the melting temperature is 264°C, and to a temperature between 20 to 100°C, which is higher than normal
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temperature, for LDPE since the glass transition temperature is -125°C and the melting temperature is 115°C. In a
multilayer structure film described below in which PET and LDPE are laminated, the temperature is adjusted to a range
of 85 to 100°C.
[0100] With PP and PE, the glass transition temperature is already exceeded at normal temperature. However, since
the melting temperature is 120°C to 190°C, the degree of processing is adjusted within an according range. Since the
softness of the film differs even with the same base depending on the temperature in a range higher than the glass
transition temperature and lower than the melting temperature, the slit can be formed easily even with light pressing in
the following slit forming device by raising the temperature.
[0101] The slit forming device 6 has a disc-shaped pressing roll 6A in which a plurality of slit forming teeth 7 are
arranged at prescribed intervals on the outer circumference and a receiving roll 6B that, with the pressing roll, clamps
the base film 2 (108, 210f) therebetween. The pressing roll 6A is formed from a metallic disc-shaped gear having a
prescribed diameter, thickness, and rigidity and rotates about a shaft 6a to feed the base film 2 (108, 210f) in an X-
direction while forming the slit 3 (109, 212). As shown in Fig. 3B, the plurality of slit forming teeth 7 are teeth of approx-
imately saw-tooth shapes having a prescribed pitch p and height h. The slit forming tooth 7 is provided with a prescribed
R2 at a peak section tip end 7a and R of R1 at a bottom 7b. The pitch p is not particularly limited, but is 2.0124 mm to
2.094 mm. The height h is 2.0 mm. R2 is in a range of 0.05 to 1.0 mm and is preferably 0.1 to 0.2 mm in this range.
When at 0.1 mm or less, it becomes more likely to cause damage and a pinhole in the base film if mechanical wear is
severe. When at 1.0 mm or greater, it is possible to increase the area to be pressed. R1 is 0.5 mm. Note that the pitch
may be made zero so that the teeth are continuous. In this case, the width is further narrowed in order to ensure a
sufficient pressing force. That is, when continuous, the teeth increases in number, and the area per unit increases as a
result, thus reducing the pressing force as a whole. Therefore, the width is narrowed to reduce the area, so that a desired
pressing force is ensured.
[0102] The pressing roll 6A is a disc-shaped gear in this embodiment, but may also be a rolled shape, i.e., a cylinder
body or a column body. The rolled shape enables formation of a long slit and a continuous slit. The gear provided with
the slit forming tooth is not particularly limited, but a gear provided with, for example, a spur gear is preferably used. The
spur gear to be used is rectangular with a length of 1.5 to 2.6 mm and a width of 30 to 500 mm in planar view and is 1.2
to 2.4 times with respect to the thickness of the film in side view. Assuming that the spur gear is used and the total
thickness of the base film is 50 mm, the peak of a mountain is at 60 to 120 mm when measured from the bottom of the
base film. The degree thereof is determined by the gas amount of desired permeation. Depending on the shape of the
slit, a gear having other shapes, e.g., a gear provided with a helical gear is used. Using such a gear, a slit as shown in
Fig. 5B is formed, for example.
[0103] In a similar manner to the pressing roll 6A, the receiving roll 6B receives the pressing upon forming the slit 3
(109, 102) in the base film 2 (108, 210f) with the pressing roll 6A while rotating about a shaft 6b as the center to feed
the base film 2 in the X-direction. The pressing roll 6A has a rigidity of 60 to 63 and is formed by a metal material having
lower rigidity than the receiving roll 6B. The receiving roll 6B is formed by a metallic cylinder body or column body having
a prescribed diameter and rigidity, the rigidity being 63 to 67. Due to the rigidity being lower than the rigidity of the
receiving roll 6B, the pressing roll 6A is not abraded when the receiving roll 6B receives the pressing by the pressing
roll 6A, even with one million meters of processing, for example.
[0104] In the manufacturing device 4, the base film 2 (108, 210f) is treated to a temperature exceeding the glass
transition temperature with the pretreatment device 5 and fed to the slit forming device 6. In the slit forming device 6,
the base film 2 (108, 210f) at a prescribed temperature is clamped between the pressing roll 6A and the receiving roll
6B, so that a prescribed pressing force is applied to the pressing roll 6A to roll the base film 2 (108, 210f) and form the
slit (see Fig. 3C). The slit is formed by adjusting the pretreatment temperature of the base and the pressing force of the
pressing roll according to the type and the thickness of the base film. When the bottom is thinned, the slit increases in
the gas permeation degree by the thinned amount, but decreases in strength. The degree thereof is determined by
adjusting at least one of the pretreatment temperature and the pressing force. For example, assuming that the base film
has a glass transition temperature of 50°C and a melting temperature of 215°C and the pretreatment temperature is
60°C or 120°C, the latter provides more softness than the former, and the latter enables formation with a lighter pressing
force than the pressing force in the former. The pressing degree is adjusted between, for example, 0 to 0.5 MPa and is
particularly preferable at around 0.2 MPa. Note that 0.5 MPa is 5 kg per square centimeter.
[0105] In the manufacturing device 4, the pretreatment temperature of the base film 2 (108, 210f) and the pressing
force of the pressing roll are adjusted according to the application to form a slit that is adapted to each application. For
example, in vegetable packaging, a single film of an OPP antifog film having a thickness of 25 mm is used, and a recession
is formed in the film from the inside of a bag. The minimum thickness of the recession is about 2 mm. The degree of
pressing is caused to differ depending on the vegetable. For example, komatsuna is pressed at 0.2 MPa, and the shape
of a portion to be pressed by a spur gear having a pitch of 2 mm is a rectangle having a length of 2 mm and a width of
200 mm. For a bag body of which the size is 200 mm x 320 mm, a slit group is only in one horizontal line.
[0106] The gas permeation effect of the slit will be described with reference to Fig. 4. Note that Fig. 4 is a view illustrating
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the gas permeation effect of the slit. Fig. 4A is a sectional view of the slit, Fig. 4B is a sectional view of a slit shape at
the time of gas permeation, and Fig. 4C is a sectional view of the slit shape at the time of gas permeation from an
opposite direction.
[0107] The permeation effect will be described with an example in which a packaging bag of a prescribed size is made
using a gas-permeable film 1, and, when the packaging bag holds an object, gas (vapor or the like) is released from the
object such that pressure is applied within the packaging bag. The slit 3 in Fig. 4A is in a state where internal pressure
is not applied. Note that Fig. 4A is the same as Fig. 2.
[0108] When internal pressure is applied to the slit 3 (109, 102) from the direction of an arrow A, as shown in Fig. 4B,
the pressure causes the bottom of the slit to stretch, expand, and distend in a balloon-shape to further reduce the
thickness, and gas permeates through this thin portion 3c1 (109c1, 212c1). Compared to a slit of the related art, the slit
3 (109, 102) is easier to adjust the permeation amount in the gas permeation and also has another advantageous effect.
Specifically, the thickness at the bottom is approximately uniform in a recessed hole 21 (see Fig. 32) of the related art
and therefore cannot be reduced maximally. Thus, with current processing techniques, about 8 mm is the limit. However,
the slit 3 (109, 102) can be thinned approximately maximally (to about 2.0 mm), and therefore adjustment in the permeation
amount becomes easy.
[0109] When pressure is applied from an opposite direction, as shown in Fig. 4C, a bottom 3c2 (109c2, 212c2) of the
slit is pressed in the opposite direction, and the gas permeation amount is reduced significantly compared to the direction
of Fig. 4B. This phenomenon is confirmed in an experiment. Assuming that the permeation amount from the opening
side is 10, the permeation amount from the opposite direction was approximately about 1 to 2. As a result, the gas-
permeable film 1 (108, 210f) has high gas permeability in one direction and low gas permeability in the opposite direction,
thus providing a significant advantageous effect when used in, for example, MA packaging or double packaging. That
is, for MA packaging, a packaging bag is made and used such that the opening of the gas-permeable film 1 (108, 210f)
is located on the inside and the bottom on the outside. In double packaging, a packaging bag is made and used such
that the opening of the gas-permeable film 1 (108, 210f) is on the inside or outside and the bottom is on the outside or
inside, according to an object to be packed. For example, in alcohol gas-permeable snack packaging, there are an outer
bag and many inner bags. An anti-mold agent (which generates alcohol gas) is put in the outer bag, and the inner bag
is pressed from the outside for a mountain-like processing. This causes the alcohol gas to enter into the many inner
bags. The outer bag is a bag having gas-barrier properties, and the inner bag uses a film of 20 mm of only OPP. The
size of the bag is 50 mm x 70 mm.

[Embodiment 2]

[0110] The gas-permeable film 1 according to Embodiment 1 of the present invention in which the plurality of approx-
imately parallel slits 3 are arranged at prescribed intervals have been described. However, this is not limiting, and other
arrangements or shapes are also possible. Note that Fig. 5 is a plan view of a gas-permeable film according to a different
Embodiment 2.
[0111] In a gas-permeable film 1A, a virtual line L is drawn in the longitudinal direction of the base film 2, and a plurality
of slits 3A are arranged at prescribed intervals along this straight line to form a slit group 3AL. In a gas-permeable film
1B, the virtual line L is drawn in the longitudinal direction of the base film 2, and a plurality of slits 3B are arranged to
intersect with this straight line to form a slit group 3BL. Furthermore, in a gas-permeable film 1C, a plurality of mountain-
shaped slits are arranged on the virtual line L at prescribed intervals to form a slit group 3CL. Moreover, in a gas-
permeable film 1D, a plurality of curved slits 3D are arranged on the virtual line L at prescribed intervals to form a slit
group 3DL. The virtual lines L can be a straight line, a broken line, a curved line, or the like.

[Embodiment 3]

[0112] A gas-permeable film according to a still different Embodiment 3 of the present invention and a manufacturing
method therefor will be described with reference to Fig. 6 and Fig. 7. Note that Fig. 6 is an enlarged sectional view of a
slit portion in which one surface of front and back surfaces of a film provided with a slit is laminated with another film.
Fig. 7 is a schematic view of a manufacturing device that manufactures the gas-permeable film in Fig. 6.
[0113] In a gas-permeable film 10, a film 11 provided with a slit S is joined with another film by an adhesive on the
protruding side of the slit. The slit S has the same structure as the slit 3 and is formed such that the thickness decreases
gradually from a top opening groove 11a towards the bottom to cause a mountain-like distention, the bottom protrudes
outwards from the other surface, this bottom 11c is the thinnest, and the sectional shape is approximately a U-shape or
a V-shape.
[0114] Examples of the combination of films to be adhered include use of PE for the film 11 and PA or PET for a film
13. A film having both high gas-barrier properties and sealing properties can be obtained by adhering PE having a
favorable seal function on PA or PET having high gas-barrier properties. Note that the bottom thickness of the gas-
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permeable film 10 is a total thickness of the bottom thickness (2 to 70 mm) of the slit S of the film 11, the thickness (15
to 100 mm) of the film 13, and the thickness of an adhesion layer. The gas-permeable film 10 is formed by the film 11
provided with the slit S being joined with another film 13 by an adhesive 12 on the protruding side of the slit. In a
manufacturing device 9A for the gas-permeable film 10, a film joining device 8 is added to the manufacturing device 4
(see Fig. 7A).
[0115] The gas-permeable film 10 is suitable for a container for microwave oven heating. When the container for
microwave oven heating using the gas-permeable film 10 is heated in a microwave oven, water vapor is generated from
content matter to increase the internal pressure of the container, and the water vapor permeates through the slit S of
the film 11. Since the slit S is laminated with the separate film 13 at this time, the water vapor permeated through the
slit S peels off the adhesive 12 between the film 11 and the film 13 and is accumulated in this gap. The water vapor is
released outside when the film 13 rips or by further passing through the gap between the films 11 and 13 and permeating
through a seal section provided to an end section of the container. Accordingly, the container for microwave oven heating
can be prevented from bursting.
[0116] In a gas-permeable film 10A, a film 14 provided with the slit S is joined with another film by an adhesive on the
recessed side of the slit. The slit S has the same structure as the slit 3. The film 14 provided with the slit S is joined with
another film 16 by an adhesive 15 on the recessed side of the slit. In a similar manner to the case of the gas-permeable
film 10, the bottom thickness of the gas-permeable film 10A is a total thickness of the bottom thickness (2 to 70 mm) of
the slit S of the film 14, the thickness (15 to 100 mm) of the film 16, and the thickness of the adhesive 15. In a manufacturing
device 9B for the gas-permeable film 10A, the film joining device 8 is added to the manufacturing device 4 (see Fig. 7B).
[0117] The gas-permeable film 10A is also suitable for a container for microwave oven heating in a similar manner.
When the container for microwave oven heating using the gas-permeable film 10A is heated in a microwave oven, water
vapor is generated from content matter such that the container expands, and the internal pressure causes the water
vapor to permeate through the film 14 or the film 14 to rip and release the water vapor. At this time, the film 14 is laminated
with the separate film 16. Since the film 16 is provided with the slit S, the water vapor is accumulated in a space 14a of
the slit S, and the water vapor is released by the slit S breaking upon a further increase in the internal pressure.
Accordingly, the container for microwave oven heating can be prevented from bursting.
[0118] The gas-permeable films 1, 1A to 1D, 10, and 10A can be used as a packaging container (packaging bag) or
a cover that covers the opening of a container. Some examples of the packaging bag and cover will be described below
with reference to Fig. 8 to Fig. 12.
[0119] A packaging bag 17 in Fig. 8 and Fig. 9 uses the gas-permeable film 1. For the packaging bag 17, as shown
in Fig. 8, the gas-permeable film 1 is first cut to a prescribed length, folded, and applied with heat sealing for three
directions so that one end becomes a bag opening. Next, a food product or the like is packed into the packaging bag
17, and the bag opening is shut by heat sealing. Fig. 9A shows a state where the food product or the like is packed into
the bag and the bag opening is shut. In the packaging bag 17, the slits 3 located at both ends of the slit group 3L are
sealed by a seal section 18, and the slits 3 are located in the vicinity of the seal section 18.
[0120] The packaging bag can be used to pack various objects such as green goods or snacks, but can also pack a
frozen food product or the like and be utilized as a bag for microwave oven heating. When the packaging bag 17 is used
as a bag for a microwave oven and heated in a microwave oven, water vapor is generated from a food product or the
like to increase the internal pressure within the bag, permeates through the slit group 3L, and is released outside. When
the vapor amount increases, the permeation amount for permeation through the slit group 3L is exceeded to increase
the internal pressure, and an interval from the slit 3 in the vicinity of the seal section 18 to the seal section is narrowed.
Therefore, breakage occurs from this portion to release a great amount of vapor from this portion (see Fig. 9B). For
example, when an interval L1 between the slits 3 is 2.2 mm, an interval L2 of the slits 3 in the vicinity of the seal section
18 is narrowed to a range of 0 to 2.2 mm. The interval L2 causes this portion to be weak in strength and easily broken,
thus enabling the packaging bag to be prevented from bursting.
[0121] A packaging bag 17A in Fig. 10 uses the gas-permeable film 1B (see Fig. 5). By providing the slits 3B having
such a shape, the slits 3B are always formed to straddle the boundary of the seal section 18. Therefore, for example,
when it is necessary to cause breakage with generated water vapor at the time of use in a microwave oven, it is possible
to cause the breakage reliably in a portion having the slits. Therefore, a food product can be packaged in consideration
of the breakage. In a similar manner to the description above, an interval from the slit 3B in the vicinity of the seal section
18 to the seal section is narrowed in this portion. Therefore, breakage occurs from this portion to release a great amount
of vapor from this portion (see Fig. 10B). Note that Fig. 10B is an enlargement of a portion XB in Fig. 10A.
[0122] A packaging bag 17B in Fig. 11 uses the gas-permeable film 1B (see Fig. 5). Since an interval from each slit
3C in the vicinity of the seal section 18 to the seal section 18 is narrowed in this portion, breakage occurs from this
portion to release a great amount of vapor from this portion (see Fig. 11B). Note that Fig. 11B is an enlargement of a
portion XIB in Fig. 10A.
[0123] For a container (bag) for double packaging, the packaging bag is made and used such that the opening of the
gas-permeable film is on the inside or outside and the bottom is on the outside or inside, according to an object to be
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packed.
[0124] In Fig. 12, the opening of a container is covered and hermetically sealed by the gas-permeable film. In a
container 19, an opening 19b of a bottomed container body 19a having the top opening 19b is sealed by the seal section
18 of the gas-permeable film 1. The container is suitable for a fermented food product such as kimchi. In the gas-
permeable film 1 used for packaging of the kimchi, PE that can be peeled easily is laminated through dry lamination
with respect to a PET container having a thickness of 12 mm, and the slit group 3L is formed in the film by pressing from
a surface that is to be on the inside of the container, for example. The minimum thickness at the bottom of the slit group
3L is about 2 mm. By sealing the gas-permeable film 1 through thermal welding of the opening 19b of the container body
19a formed from PET, carbon dioxide gas generated from kimchi, a fermented food product, can permeate through the
slit group 3L in a moderate manner.
[0125] With the gas-permeable film of the present invention, as described above, the bottom of the recession can be
thinned approximately maximally (for example, to about 2.0 mm) from the thickness of the base film, and the range of
gas permeation degree is increased by the thinning, thus enabling use in various fields. Particularly, it becomes useful
as a packaging material. That is, it becomes useful for use in a packaging material for vegetables, fermented food
products, or the like and a container for fermented food products, for microwave oven heating, or the like. Since gas
permeation is easy in one direction and difficult in the opposite direction, it becomes also effective for MA packaging,
double packaging, or the like.

[Embodiment 4]

[0126] A packaging bag according to Embodiment 4 of the present invention will be described with reference to Fig.
13 to Fig. 17. Note that Fig. 13 is a back view of the packaging bag according to Embodiment 4 of the present invention,
Fig. 14A and Fig. 14B are sectional views when cut along line XIVA-XIVA in Fig. 13, Fig. 15 is a back view illustrating
how the packaging bag is opened, Fig. 16 shows a portion of the packaging bag in Fig. 13, Fig. 16A is an enlarged view
of a portion XVIA in Fig. 13, Fig. 16B is an enlarged view of a portion XVIB in Fig. 15, Fig. 17A is a back view of a state
where the packaging bag is opened, and Fig. 17 is a back view of a part of the packaging bag in a detached state upon
opening the packaging bag.
[0127] In the state shown in Fig. 13, a packaging bag 101 according to Embodiment 4 of the present invention is
configured from a bag body in which a band-shaped film sheet having a pair of opposing long edges in the longitudinal
direction and a pair of opposing short edges in a direction orthogonal to the longitudinal direction is used, the band-
shaped film sheet is bent such that both end edges approach each other along the longitudinal direction, both end edge
sections are caused to meet and back-sealed to form a cylinder body, the opening at a lower end edge section of the
cylinder body is end-sealed, and an upper end edge section is caused to be open. Note that the packaging bag in Fig.
13 shows a state before packaged matter is packed into the bag body. The configuration of the band-shaped film sheet
and the packaging bag produced with the film sheet will be described below in detail.
[0128] As for the film sheet, used is a single-layer or multilayer structured plastic film of polypropylene (PP), cast
polypropylene (CPP), a monoaxially or biaxially oriented polypropylene film (OPP), polyethylene (PE) (low-density,
medium, or high-density polyethylene), polyethylene terephthalate (PET), nylon (PA), or the like. The thickness thereof
is not particularly limited, but is preferably in a range of 15 to 100 mm. Note that the packaging bag of Embodiment 4 is
preferably produced with a single-layer film.
[0129] In the state shown in Fig. 13, the packaging bag 101 is a bag body having a band-shaped (rectangular-shaped)
bottom 101a having a prescribed area, a pair of folding pieces 101b and 101c that are both folded inwards from both
end edges of the bottom, a back seal section 102 in which both end edge sections 101b’ and 101c’ of the respective
folding pieces 101b and 101c are caused to meet and bonded with each other, and an end seal section 103a in which
the opening at the lower end edge section of the cylinder body formed by the back seal is joined together, such that the
upper end edge section of the cylinder body has an opening 104a, and a space S of a prescribed size is formed inside.
The top opening 104a is sealed after the packaged matter is packed inside to form an end seal section 103b (see Fig.
15). In the bag body packed with the packaged matter, the outer surface of the bottom 101 a becomes a front surface,
and descriptions or the like of the packaged matter are printed in the outer surface of the bottom. Note that the packaging
bag and the bag body may be illustrated to refer to the same thing in the description below.
[0130] As shown in Fig. 14, folding sections 101ab and 101ac of the bag body are curved or in the form of a gusset.
Note that the folding sections 101ab and 101ac may be made flat for joining. The pair of folding pieces 101b and 101c
may be a sheet material separate from the bottom and joined at the periphery. Although there are differences depending
on the film material, the joining is heat sealing (thermal welding). The heat sealing is performed using a high-frequency
or ultrasonic sealing device.
[0131] The both end edge sections 101b’ and 101c’ of the folding pieces 101b and 101c are fin-sealed linearly, such
that the back seal section 102 is located in the center of the bag body or to the end section side of one of the two folding
sections from this center section. The back seal section 102 has a tear section 1021 near upper and lower ends. The
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tear section is formed from a cut groove, a half-cut, or the like. The bag body is opened through tearing and opening
from the tear section. The half-cut can be formed through the same step for a half-cut line described below and thus is
easily formed.
[0132] When the back seal section 102 is thermally welded with a seal strength lower compared to an end seal section
103, it becomes suitable for packaging of a food product for a microwave oven. That is, the back seal section is more
easily peeled compared the end seal section. Therefore, when a food product is heated in a microwave oven and vapor
generated within a bag reaches a certain pressure, the back seal section peels off to release the vapor so that the bag
body can be prevented from bursting.
[0133] The pair of folding pieces 101 band 101c are respectively provided, at near both ends thereof, i.e., in positions
close to the folding sections, with opening cut lines 105a and 105b formed from the half-cut line that extends to be
approximately parallel to the back seal section 102 so that a bag body surface is torn and opened. The folding pieces
101b and 101c are also respectively provided with guide cut lines 106a and 106b formed from a similar half-cut line that
extend from the opening cut lines 105a and 105b towards the tear section 1021 of the back seal section 102. The guide
cut lines 106a and 106b are preferably provided to extend and approach the back seal section 102 or up to the back
seal section. If a frame or the like is printed at the opening cut lines 105a and 105b and the guide cut lines 106a and
106b and a portion connecting both the cut lines, the bag body can be opened with the frame as an opened opening.
Thus, the bag body can be opened along a frame line determined in advance, and be used as a tray with an attractive
opened opening shape after opening being opened.
[0134] As shown in Fig. 16A, the opening cut lines 105a and 105b and the guide cut lines 106a and 106b are provided
such that the guide cut line 106a extends approximately perpendicularly from the opening cut line 105a, and the two cut
lines are directly connected such that a connecting section J thereof is connected approximately in a T-shape. By the
two cut lines being connected in the T-shape, a tear is guided smoothly from the guide cut line to the opening cut line
upon opening of the bag body, and the tear does not exceed the opening cut line as in the related art. Note that forming
the bag body with a monoaxially oriented film makes tearing along the guide cut line easy. The opening cut line and the
guide cut line are formed from a non-penetrating groove (half-cut) in which only a portion of a sheet in the thickness
direction is cut. Note that, in a multilayer structure film, it is formed to penetrate only a base layer or to penetrate the
base layer and an intermediate layer.
[0135] To open the packaging bag 101, the bag body is first torn from a cut in the tear section 1021 of the back seal
section 102, causing a tear to proceed along the guide cut lines 106a and 106b and reach the opening cut lines 105a
and 105b (see Fig. 15). When the tear reaches the opening cut lines 105a and 105b, the tear propagates to the opening
cut lines 105a and 105b via the connecting section J since the guide cut lines 106a and 106b and the opening cut lines
105a and 105b are connected by the connecting section J (see Fig. 16A). Thus, a portion 101bc is detached from the
bag body to form an opened opening 104b (see Fig. 16B and Fig. 17). Thus, since the packaging bag can be opened
along the guide cut line and the opening cut line as determined in advance, the packaged matter does not pop outside
at the time of opening, and the bag body can used as a tray having an attractive opened opening shape after being
opened. By printing an opening frame for the opened opening, the bag body can be opened along the guide cut line and
the opening cut line according to the frame.

[Embodiment 5]

[0136] A packaging bag according to Embodiment 5 of the present invention will be described with reference to Fig.
18. Note that Fig. 18 is a back view of the packaging bag according to Embodiment 5 of the present invention. In a
packaging bag 101 A according to Embodiment 5 of the present invention, a plurality of tear sections 1021 to 102n are
provided to the back seal section 102 of the packaging bag 101, and a plurality of guide cut lines 106a to 106an and
106b1 to 106bn corresponding to the tear sections are formed on the left and right. The plurality of guide cut lines are
arranged and formed at approximately equal intervals and to be approximately parallel. With the packaging bag 101A,
a bag body can be opened from an arbitrary tear section to have an opening of a desired size.

[Embodiment 6]

[0137] A packaging bag according to Embodiment 6 of the present invention will be described with reference to Fig.
19 and Fig. 20. Note that Fig. 19 is a back view of the packaging bag according to Embodiment 6 of the present invention,
and Fig. 20 shows a portion of the packaging bag in Fig. 19. Fig. 20A is an enlarged back view, and Fig. 20B is an
enlarged view of a portion XXB in Fig. 20A.
[0138] In a packaging bag 101B according to Embodiment 6 of the present invention, as shown in Fig. 19 and Fig.
20A, left and right guide cut lines of the packaging bag 101A are divided into short first guide cut lines 105a1 and 105b1
and long second guide cut lines 106a1’ to 106an’ and 106b1’ to 106bn’ that are apart by a prescribed distance d2, such
that intervals d1 and d3 of both cut lines are formed to be different. The distance and intervals are, for example, 0 to 10
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mm for the distance d2, 2 to 4 mm for d1 and 3 to 10 mm for d3. The first guide cut lines loyal and 105b1 are provided
such that the left and right opening cut lines 105a and 105b extend a prescribed length approximately perpendicularly
towards the back seal section 102. The first guide cut lines 105a1 and 105b1 are formed in the same step as with the
respective opening cut lines 105a and 105b with reduced lengths.
[0139] The second guide cut lines 106a1’ to 106an’ and 106b1’ to 106bn’ may be formed from a cut line that is the
same as the first guide cut lines 105a1 and 105b1 or that is a different shallow groove. That is, forming a bag body with
a monoaxially oriented film makes tearing along the second guide cut line easy, and therefore a shallow groove half-cut
is also acceptable. The first guide cut lines 105a1 and 105b1 and the second guide cut lines 106a1’ to 106an’ and 106b1’
to 106bn’ are formed in a film before a bag is produced.
[0140] The packaging bag 101B is torn from an arbitrary tear section of the back seal section 102 in a similar manner
to the packaging bag 101 A. When a tear is guided by the arbitrary second guide cut line, e.g., the second guide cut line
106a3’ located between the adjacent first guide cut lines 105a1 as shown in Fig. 20, the tear reaches the first guide cut
line 105a1 side. The tear causes the second guide cut line 106a3’ to be torn from a tip end section a thereof towards
one of the upper or lower first guide cut line 105a1 shown in Fig. 20B. That is, it is torn from the tip end section a in a
direction of b or c. The tearing direction b or c is determined by the direction and force of tear applied to the second
guide cut line from the tear section. The tear in either direction is guided by the first guide cut line 105a1, and followed
by tearing and opening along the opening cut line 105a.
[0141] At the time of tearing, a tear in a direction of d, i.e., a tear directly to the opening cut line 105a does not occur,
and the tear from the second guide cut line 106a3’ is guided to the first guide cut line 105a1. Therefore, a length L of
the first guide cut line 105a1 is the same as the interval d1 between the adjacent first guide cut lines 105a1 or slightly
longer than the interval d1.
[0142] With the packaging bag 101B, a bag body can be opened reliably from an arbitrary tear section to have an
opening of a prescribed size in a similar manner to the packaging bag 101A, and the guide cut line and the opening cut
line can be formed in the film before the bag is produced and thus easily formed.

[Embodiment 7]

[0143] A packaging bag according to Embodiment 7 of the present invention will be described with reference to Fig.
21. Note that Fig. 21 shows a packaging bag according to Embodiment 7 of the present invention. Fig. 21A is a back
view, and Fig. 21B is a sectional view along line XXIB-XXIB in Fig. 21 A.
[0144] A packaging bag 101C according to Embodiment 7 is produced using a composite film sheet in which a plurality
of films are laminated. The packaging bag 101 C is a bag body using a composite film in which a base layer 107a formed
from a band-shaped film of a prescribed length is laminated, on one surface, with an outer sheet 107c with a margin of
a prescribed distance from both end borders of the base layer with an intermediate layer 107b therebetween, such that
the composite film is bent from an outer sheet portion so that both end border sections 107a’ of the base layer 107a are
fin-sealed by the back seal section 102, and an opening formed at an end edge section orthogonal to the back seal
section is sealed by the end seal sections 103a and 103b. In the bag body, the back seal section 102 is located in a
center section of the bag body or to the side of an end section at one of both ends from the center section, the tear
section 1021 is formed near at least one end section of and in a direction orthogonal to the length direction of the back
seal section, and the guide cut lines 106a and 106b are formed towards an outer sheet end edge from the tear section.
[0145] Rayon, PET, nylon, or OP is used for the base layer, PP or PE for the intermediate layer, and paper, foam
material, or the like for the outer sheet 107c. The outer sheet end edge is preferably provided with the opening cut lines
105a and 105b. Note that the opening cut line may be omitted when the paper or foam material used in the outer sheet
107c is thick. In this case, the end edge of the outer sheet acts as a guide for a tear in a similar manner to the opening
cut lines 105a and 105b. The packaging bag can also be opened with a similar method as in the packaging bag 101
described above and has a similar advantageous effect.

[Embodiment 8]

[0146] A packaging bag according to Embodiment 8 of the present invention will be described with reference to Fig.
2 to Fig. 4, Fig. 14 to Fig. 16, and Fig. 22. A packaging bag 101D according to Embodiment 8 differs in the opening cut
line and the guide cut line from the packaging bags 101 to 101C in Embodiments 4 to 7, but otherwise has the same
configuration. As such, the overall configuration of the packaging bag 101D is omitted in the drawing. Regarding the
description thereof, descriptions of the packaging bags 101, 101A, 101B, and 101C of Embodiment 1 and Embodiments
4 to 7 are incorporated, and the difference in configuration will be described in detail.
[0147] First, an opening cut line and a guide cut line formed in a film sheet will be described with reference to Fig. 2
and Fig. 22. Note that Fig. 22 shows a base film. Fig. 22A is a plan view, and Fig. 22B is an enlarged view of a portion
XXIIB in Fig. 22A.
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[0148] In the packaging bag, the opening cut line and the guide cut line provide both a tear-open effect for an easy
opening as well as an accurate opening and a gas permeation effect of causing gas permeation, in a similar manner as
in the packaging bags 101, 101A, and 101B. The opening cut line and the guide cut line are configured from a slit group
109L in which a plurality of short slits 109 are arranged at prescribed intervals. The individual slits have the same
configurations and are configured from a recession that is in the longitudinal direction of a band-shaped film sheet 108
(hereinafter, also referred to as base film 108) and recessed and distended a prescribed amount from one surface
towards the other surface such that the bottom protrudes outwards from the other surface. That is, the recession is
formed such that the thickness decreases gradually from a top opening towards the bottom, with the bottom being the
thinnest.
[0149] As for the base film 108, used is the film sheet mentioned above, a co-extrusion film sheet of PP and PE, or
the like. The thickness thereof is not particularly limited, but is preferably in a range of 15 to 100 mm. When the thickness
is below 15 mm, forming the slit is difficult, and moreover sufficient strength may not be obtained. When at 100 mm or
greater, processing becomes difficult. Thus, the thickness of the base film is selected appropriately within the range
depending on the type of film resin, the application, or the like.
[0150] Note that, for the shape of the slit, the manufacturing method of the base film, and the gas permeation effect
of the slit, descriptions in Embodiment 1 also apply, and therefore descriptions will be omitted.
[0151] With the packaging bag of Embodiment 8, the bottom of the recession can be thinned approximately maximally
(for example, to about 2.0 mm) from the thickness of the base film, and the range of gas permeation degree is increased
by the thinning, thus enabling use in various fields. Particularly, it becomes useful for use in a packaging material for
vegetables, fermented food products, or the like and a container for fermented food products and for microwave oven
heating. Since gas permeation in one direction is easy and gas permeation in the opposite direction is difficult, it becomes
also effective for MA packaging, double packaging, or the like.

[Embodiment 9]

[0152] A packaging bag according to Embodiment 9 of the present invention will be described with reference to Fig.
23. The packaging bag according to Embodiment 9 differs from the packaging bag in Embodiments 8 only in the con-
figuration of film sheet lamination and otherwise has the same configuration. As such, the overall configuration of the
packaging bag is omitted in the drawing. Regarding the description thereof, the description of the packaging bag of
Embodiment 8 is incorporated, and the difference in configuration will be described in detail. Note that Fig. 23 shows a
film sheet used in a packaging bag 101E of Embodiment 9. Fig. 23A is a partial sectional view of the film sheet for the
packaging bag 101E, and Fig. 23B is a partial sectional view of a film sheet according to a modification example of the
packaging bag 101E. The packaging bag 101D of Embodiment 6 is produced with a film sheet having a two-layer
structure. Note that the packaging bag 101E is omitted in the drawing.
[0153] In a film sheet 114, the base film 108 provided with the slit 109 is joined with another film 116 by the adhesive
15 on the protruding side of the slit. The slit is formed such that the thickness decreases gradually from the top opening
groove 109a towards a bottom to cause a mountain-like distention, the bottom protrudes outwards from the other surface,
this bottom 109c is the thinnest, and the sectional shape is approximately a U-shape or a V-shape. Note that the slit has
the same structure as the slit 109. On the protruding side of the slit of the base film 108 provided with the slit 109, the
film 116 is joined by the adhesive 115. As an example of the combination of films to be adhered, PE for the base film
108 and PA or PAT for the film 116 are used. Adhesion of PE having a favorable seal function with PA or PET having
high gas-barrier properties provides the packaging bag with both high gas-barrier properties and sealing properties. In
a manufacturing device, a film joining device is added to a manufacturing device 110. The packaging bag is suitable for
microwave oven heating. That is, when the packaging bag is packed with a food product with the opening being sealed
and is heated in a microwave oven, vapor is generated from the food product to increase the internal pressure within
the bag, such that water vapor permeates through the slit. At this time, the water vapor permeated through the slit peels
off the adhesive 115 between the film 108 and the film 116, is accumulated in this gap, and is released outside when
the film 116 rips or through the gap between the two films. Accordingly, the packaging bag can be prevented from bursting.
[0154] In a film sheet 114A, the film 108 provided with the slit 109 is joined with another film by an adhesive on the
recessed side of the slit. On the recessed side of the slit of the base film 108 provided with the slit 109, another film 119
is joined by an adhesive 118. This packaging bag is also suitable for microwave oven heating. Although the slit having
gas permeability is provided to the half-cut line in the packaging bags in these embodiments, the slit may also be provided
to another part, e.g., one or both of front and back surfaces of the bag body. Accordingly, the gas permeation degree
can be adjusted, and packaging of various objects becomes possible.

[Embodiment 10]

[0155] The overall configuration of a packaging bag for a microwave oven according to Embodiment 10 of the present
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invention will be described with reference to Fig. 24. Note that Fig. 24 shows the packaging bag for a microwave oven
according to Embodiment 10 of the present invention. Fig. 24A is a front view, Fig. 24B is a sectional view along line
XXIVB-XXIVB in Fig. 24A, and Fig. 24C is a sectional view along line XXIVC-XXIVC in Fig. 24A.
[0156] The packaging bag for a microwave oven (hereinafter referred to as packaging bag) 210 according to Embod-
iment 10 of the present invention is, as shown in Fig. 24, formed from a bottomed bag body in which one plastic film
having approximately a thin rectangular shape is folded at a center section in the longitudinal direction to overlap while
both end edges in the width direction are aligned, both side edge sections thereof are respectively joined (sealed by
thermal welding), and a remaining edge is open as a bag opening, such that the bag body is provided with each of a
bag opening seal section 211c, a gas release section 212L, and a liquid leakage block section 214 in the vicinity of an
opening in order from the bag opening towards a bottom. That is, this packaging bag 210 has a bottom 210a that has
a prescribed width and length and can be enlarged to a relatively large area, a pair of opposing films provided to extend
a prescribed length upwards from both bottom side borders in the longitudinal direction of the bottom, front and back
films 210b and 210c respectively as the front and back, side edge heat seal sections 211 a and 211b in which both side
edge border sections of the front and back films 210b and 210c are sealed by thermally welding at a prescribed width
W1, the bag opening seal section 211c in which the bag opening open at an upper end is sealed by thermal welding at
a width W2 after packaged matter is accommodated, the gas release section 212L that is adjacent to the bag opening
seal section 211c and, when the internal pressure has increased to a certain level or greater, externally releases the
increased internal pressure, and the liquid leakage block section 214 that is adjacent to the gas release section and
prevents leakage of a liquid portion included in the packaged matter, is formed from the bag body having the space S
that is large enough for accommodating the packaged matter inside, and is produced with the plastic film.
[0157] The packaging bag 210 is a rectangular-shaped bag body having the width W and the length L. The gas release
section 212L is formed from a plurality of slits 212, and the slits 212 are formed to straddle between the bag opening
seal section 211c and the liquid leakage block section 214. The liquid leakage block section 214 is provided in a position
adjacent to the bag opening seal section 211 c. When the liquid leakage block section 214 is in this position, the liquid
leakage block section 214 is in a high position in a state where the bag body is standing independently. Therefore, the
internal volume of the bag body is not reduced, immersion in liquid and juice becomes less likely, and an increase in
the internal pressure within the bag body promptly causes a peel. Obviously, liquid leakage does not occur even if the
bag body is laid horizontally. Note that the bag body is produced with one plastic film, but may be produced using a
plurality of different films. It is preferable to provide a cutout (notch) 213 to the side edge of at least one of the side edge
heat seal sections 211a and 211b.
[0158] As for the plastic film, used is polyethylene terephthalate (PET), polypropylene (PP), polyethylene (PE), polya-
mide (PA), a laminate film of polyethylene terephthalate (PET) on the front side and polyethylene (PE) on the back side,
a laminate film of polyamide (PA) on the front side and polyethylene (PE) on the back side, a laminate film of polyethylene
(PE) and polypropylene (PP), or the like. The polypropylene may be either one that has been stretched (OPP) or one
that is unstretched (CPP). The thickness is 15 to 100 mm in total.
[0159] The bottom 210a is, when folded inwards with the packaged matter accommodated within the internal space
S, in a shape in which this folding portion is enlarged as, for example, a gusset bag (folding bottom section 210a’) to
form a so-called standing pouch that can stand independently on this bag bottom section.
[0160] The front and back films 210b and 210c are formed from front and back surfaces 210b1 and 210c1 as well as
210b2 and 210c2 of the plastic film. Note that although the films 210b and 210c are front and back films, either one may
be the front or back upon use in a packaging bag. One of the front and back films 210b and 210c is referred to as a first
or second plastic film in the scope of claims for patent.
[0161] In the packaging bag 210, as shown in Fig. 24, an outer circumference side border and the bag opening are
joined by thermal welding at the prescribed width W1 to form the side edge heat seal sections 211a and 211b and the
bag opening seal section 211c. The joining strength or so-called seal strength with which the side edge heat seal sections
211 a and 211b and the bag opening seal section 211c are sealed by thermal welding is a seal strength higher than in
the liquid leakage block section 214. The conditions for sealing by thermal welding is such that the weld temperature is
relatively high at, for example, 120°C and a prescribed pressing force is applied for a time of, for example, several
seconds. When the side edge heat seal sections 211a and 211b and the bag opening seal section 211c are sealed by
thermal welding under these conditions, joining becomes firm, and a peel from the seal sections does not occur even if
the packaged matter is heavy or upon impact during transportation or the like. As a result, content does not pop outside
due to a peel of the side edge heat seal sections 211a and 211b and the bag opening seal section 211 c.
[0162] The liquid leakage block section 214 will be described with reference to Fig. 24 to Fig. 26. Note that Fig. 25
shows the liquid leakage block section in the packaging bag in Fig. 24. Fig. 25A is a front view of the liquid leakage block
section, Fig. 25B is a graph of the degree at which the liquid leakage block section is joined, and Fig. 25C to Fig. 25G
are front views of a modification example of the liquid leakage block section in Fig. 25A. Fig. 26 is a sectional view
illustrating the effect of the liquid leakage block section of the packaging bag in Fig. 24.
[0163] As shown in Fig. 24A and Fig. 25A, the liquid leakage block section 214 is formed from a thermal weld seal
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band in a band shape having a prescribed width, e.g., about several millimeters to several ten of millimeters, to connect
the two side edge heat seal sections 211a and 211b. For the seal strength of the thermal weld seal band, sealing by
thermal welding is weaker than in the side edge heat seal sections 211a and 211b and the bag opening seal section
211c as described above. For this weak thermal weld seal band, the weld temperature is lower at, for example, 100 to
110°C than the weld temperature 120°C for the side edge heat seal sections 211a and 211b and the bag opening seal
section 211c, and a prescribed pressure is applied for a time of, for example, 0.3 to 0.5 seconds. The conditions for
thermal welding are such that the weld temperature is lower and the time is shorter than for the side edge heat seal
sections 211 a and 211b and the bag opening seal section 211c. This sealing method enables a seal having a prescribed
function easily by adjusting the weld temperature or the pressing force described below without using a special film
material, e.g., a laminate film provided with an easy-to-peel layer.
[0164] By sealing the liquid leakage block section 214 with a seal strength weaker compared to the side edge heat
seal sections 211a and 211b and the bag opening seal section 211c, liquid leakage is prevented in a state where the
packaged matter is packed into the bag, and ripping, bursting, or the like can be prevented since a peel occurs easily
when the internal pressure exceeds a prescribed level to release gas that has exceeded the prescribed level from the
gas release section.
[0165] The entire seal strength of the weak thermal weld seal band forming the liquid leakage block section 214 is
approximately uniform, but the seal strength may be partially varied. For example, it is preferably strong on the side
close to the gas release section 212L and weakened as the distance increases from the gas release section. That is,
as shown in Fig. 25B, the seal strength is strong on a side "b" close to the gas release section 212L, weakens as the
distance increases from the gas release section, and is weakest on the side "a" farthest from the gas release section.
When the pressure within the bag body increases, a peel first starts from the side "a" on the inside of the bag body along
with the increase, and this peeling phenomenon smoothly spreads and causes a peel on the gas release section 212L
side "b", due to the seal strength being varied in this manner. As a result, liquid leakage is prevented at the time of
transportation, storage, or the like, and, when the pressure of water vapor generated from the packaged matter exceeds
the prescribed level at the time of heating and cooking, a peel occurs more easily to release the internal pressure from
the gas release section, thus enabling ripping, bursting, or the like to be prevented.
[0166] The adjustment of the seal strength is performed using a thermal weld seal bar that adjusts the pressure applied
under the conditions for sealing by thermal welding described above, e.g., having a shape such that the pressing force
is strong on the gas release section 212L side and the pressing force is weakened as the distance increases from the
gas release section. For the thermal weld seal bar, that in which a pressing surface thereof is inclined at a prescribed
angle, that having a stepped shape, or the like is used. Note that the joining may be by joining means other than sealing
by thermal welding, e.g., gluing.
[0167] The effect of the liquid leakage block section will be described with reference to Fig. 26. In the packaging bag
210, water vapor is hardly generated from the packaged matter, which is not shown, or exists in a very small amount
before non-heating and cooking. Therefore, the liquid leakage block section 214 maintains a joined state (see Fig. 26A).
When heating and cooking starts and water vapor is generated from the packaged matter, the pressure within the bag
increases such that the bag body is distended (see Fig. 26B). In this state, the pressure within the bag is low and is not
enough to cause a peel of the liquid leakage block section 214. When the pressure within the bag exceeds the prescribed
level due to heating, a thermally welded part of the liquid leakage block section 214 starts to peel. If the seal strength
of the liquid leakage block section 214 at this time is strong on the side "b" close to the gas release section 212L,
weakened as the distance increases from the gas release section 212L, and weakest on the side "a" farthest from the
gas release section as shown in Fig. 25B, the inside of the bag body, i.e., the side "a" farthest from the gas release
section 212L quickly starts to peel in response to the increase in the pressure within the bag as shown in Fig. 26C and
peels at an accelerated peel rate thereof along with a further increase in the pressure within the bag (see Fig. 26D). If
the pressure within the bag increases still, the thermally welded part of the liquid leakage block section 214 peels off
completely. As a result, the water vapor (gas) increased inside is released externally from the gas release section (see
Fig. 26E). Since the bag opening seal section is firmly sealed at the time of this gas release, the seal section does not
open, and only the water vapor of which the pressure has increased spurts out from the gas release section.
[0168] For the thermal weld pattern of the weak thermal weld seal band forming the liquid leakage block section 214,
the thermal weld pattern is formed such that the entire surface is sealed by thermal welding at the prescribed width as
shown in Fig. 25A. However, this is not limiting, and the thermal weld pattern may be modified in various ways. Fig. 25C
to Fig. 25G show modification examples of the liquid leakage block section. For liquid leakage block sections 214A,
214B, and 214D in Fig. 25C, Fig. 25D, and Fig. 25F, non-weld parts of prescribed shapes, i.e., a non-weld part having
a slit shape, a triangular shape, and an approximate S-shape are provided to a prescribed part in the thermal weld
pattern in Fig. 25A. With the liquid leakage block sections 214A, 214B, and 214D, it becomes easier to pass gas through
the non-weld parts having the slit shape, the triangular shape, and the approximate S-shape as paths. That is, when
the internal pressure within the bag increases at the time of heating and cooking, the liquid leakage block sections having
these weak thermal weld patterns cause the increased gas to first pass through the path in the shape described above
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to reach the gas release section. Upon a further increase in the internal pressure, a peel then occurs in a thermally
welded portion in the vicinity of the path, such that the gas with increased pressure reaches the gas release section.
[0169] Note that the parts in the slit shape, the triangular shape, and the approximate S-shape may be a weak seal
close to a non-weld instead of a non-weld. Note that the liquid leakage block sections 214 and 214A to 214E may be
referred to as weak thermal weld pattern sections 214 and 214A to 214E in the description below. In the weak thermal
weld pattern sections 214C and 214E in Fig. 25E and Fig. 25F, a non-thermal weld part has a semicircular cutout shape
and a thermal weld section is in a wave shape. The liquid leakage block sections 214A to 214E may have a thermal
weld pattern in which the seal strength is varied as shown in Fig. Fig. 25B. With the liquid leakage block section having
the weak thermal weld patterns, the effect in Fig. 26 can be adjusted more precisely.
[0170] The gas release section 212L will be described with reference to Fig. 2 to Fig. 4 and Fig. 24 to Fig. 27. Note
that Fig. 27 shows the gas-permeable section and is an enlarged view of a portion XXVII in Fig. 24.
[0171] On a film surface, as shown in Fig. 24, the gas release section 212L is formed from a slit group formed from
the plurality of slits 212 of which the gas permeation degree is high in one direction and the gas permeation degree is
low in the opposite direction. Note that the gas release section 212L is also referred to as a slit group 212L in the
description below. The slit group 212L only needs to be formed on at least one film of the front and back films 210b and
210c and thus is illustrated as being provided to the front film 210b in this embodiment. For the film, that described above
is used. The thickness thereof is preferably a prescribed thickness, e.g., in a range of 15 to 100 mm, in consideration of
slit formation. When the thickness is thinner than 15 mm, forming the slit is difficult, and moreover sufficient strength
may not be obtained. When at 100 mm or greater, processing becomes difficult. Thus, the thickness of the film material
is selected appropriately within the range depending on the type of film resin, the application, or the like.
[0172] The slit group 212L is formed from the plurality of slits 212 of a prescribed length being arranged at approximately
equal intervals or unequal intervals in the film portion 210b, and the slits have the same configurations. As shown in Fig.
27, the slits 212 are configured from a recession that is in the width direction of the film 210b and recessed and distended
a prescribed amount from one surface towards the other surface such that the bottom protrudes outwards from the other
surface. That is, the recession is formed such that the thickness decreases gradually from a top opening towards the
bottom, with the bottom being the thinnest.
[0173] Note that, for the shape of the slit, the manufacturing method of the base film, and the gas permeation effect
of the slit, descriptions in Embodiment 1 also apply, and therefore descriptions will be omitted.
[0174] In the packaging bag 210 described above, the gas release section and the liquid leakage block section are
provided separately in the vicinity of the bag opening, and thus the respective functions can be fulfilled in the respective
sections. That is, the liquid leakage block section can block external liquid leakage of liquid in the bag body. Moreover,
with the gas release section, immersion in liquid does not occur when the pressure within the bag body is low and, when
there is an increase to a prescribed value or greater, the increased internal pressure can be released externally. Since
the gas release section and the liquid leakage block section are such that the former is provided to a part close to the
bag opening and the latter behind the gas release section as the liquid leakage block section inside the bag body, the
gas release section and the liquid leakage block section can be formed easily to have the respective functions. Particularly,
forming the gas release section becomes easy. As a result, the packaging bag is excellent in security in that ripping or
bursting of the bag body does not occur at the time of transportation or heating, is excellent in sanitation in that bacteria
do not enter within the bag from outside even at the time of distribution, storage, or the like, is excellent in productivity
in that production is possible easily and at low cost, and can be used with confidence without leakage of liquid and juice
or the like.
[0175] Although the gas release section and the liquid leakage block section are adjacent, i.e., the plurality of slits
forming the gas release section 212L are formed to straddle between the bag opening seal section 211c and the liquid
leakage block section 214 in the packaging bag 210 described above, it may be such that a prescribed gap L0 is provided
between a part that seals the bag opening and the liquid leakage block section, and the gas release section is provided
at the gap, as in a packaging bag 210A (see Fig. 28). With the packaging bag 210A, gas can be released from the gap
L0. Particularly, when the weak weld patterns 214A, 214B, or 214D shown in Fig. 25 is used in the liquid leakage block
section, distention in the gap L0 causes a release of gas, and the release becomes easy.

[Embodiment 11]

[0176] A packaging bag for a microwave oven according to Embodiment 11 of the present invention will be described
with reference to Fig. 29. Note that Fig. 29 shows the packaging bag for a microwave oven according to Embodiment
11 of the present invention. Fig. 29A is a front view and Fig. 29B is a sectional view along line XXIXB-XXIXB in Fig. 29A.
In a packaging bag 210B for a microwave oven according to Embodiment 11 of the present invention, the inside of the
bag body of the packaging bag 210 or 210A of Embodiment 10 is partitioned by a partition seal section such that upper
and lower chambers of respective prescribed sizes are formed. Thus, portions common to the two are denoted by the
same reference numerals, redundant descriptions will be omitted, and the difference in configuration will be described
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in detail.
[0177] In the packaging bag 210B, the bag body of the packaging bag 210 or 210A is partitioned inside, i.e., between
the bottom 210a of the bag body and the liquid leakage block section 214, by a partition seal section 219 to form an
upper chamber S1 and a lower chamber S2 above and below the partition seal section as a boundary. The sizes (volumes)
of the upper and lower chambers S1 and S2 are determined by the type, size, or the like of packaged matter to be
accommodated in the respective chambers. For example, when a foodstuff is put into the lower chamber S2 and a
condiment for flavoring the foodstuff is put into the upper chamber S 1, it is determined in consideration of the type and
amount of the foodstuff and the amount of the condiment required for the foodstuff. The partition seal section 219 is
joined with the thermal weld pattern of the liquid leakage block section 214 used in the packaging bag 210 or 210A.
Regarding selection of the thermal weld pattern, the thermal weld pattern 214, 214C, or 214E (see Fig. 25A, Fig. 25E,
or Fig. 25G) without a path is selected when liquid matter is put into the upper chamber S1, and the thermal weld pattern
214A, 214B, or 214D (see Fig. 25C, Fig. 25D, or Fig. 25F) with the path is selected when solid matter is put.
[0178] With these thermal weld patterns as well, the seal peels in an instant upon an increase in the internal pressure
of the lower chamber to a certain level, e.g., at a timing in which the foodstuff in the lower chamber is cooked, if the seal
strength is varied in the sealing for partitioning. Therefore, the condiment or the like in the upper chamber falls to be
dispersed and mixed approximately throughout the surface on the foodstuff in the lower chamber without becoming
uneven. When an asparagus, potato, edamame, or the like is accommodated in the lower chamber S2, heating in a
microwave oven with a condiment such as, for example, salt for flavoring the foodstuff put in the upper chamber S1
enables delicious cooking readily in a short amount of time with the salt sprinkled throughout. That is, the whole bag
can be microwaved to make steamed vegetables or the like easily. Particularly since the weld force in the partition seal
section 219 is lower than the weld force in the liquid leakage block section 214, microwaving and a subsequent increase
in the internal pressure cause the partition seal section 219 to peel off first such that the foodstuff and the condiment
mix. Upon further heating in the mixed state and a further increase the internal pressure, the liquid leakage block section
214 peels off next, and thus the internal pressure can be released from the gas release section 212L. Therefore, cooking
can be performed more efficiently. Note that the weld force of the partition seal section 219 at this time is preferably
adjusted such that the internal pressure due to heating in a microwave oven causes a peel but a peel does not occur
from a load applied during transportation or the like. Furthermore, since the area of the bottom 210a of the bag body is
large and standing is possible, the bag body can be used as a simple plate by being torn from a notch 213’. In the weak
thermal weld seal band, the seal strength is low on the bottom side of the bag body and is high on the gas release section
side.

[Modification Example 1]

[0179] A packaging bag for a microwave oven according to Modification Example 1 of the present invention will be
described with reference to Fig. 30. Note that Fig. 30 is a front view of the packaging bag for a microwave oven according
to Modification Example 1 of the present invention. In a packaging bag 210C for a microwave oven according to Modi-
fication Example 1 of the present invention, a portion in which the bag opening of the bag body is sealed by thermal
welding in the packaging bags 210, 210A, and 210B of Embodiments 10 and 11 is formed to be sealed in a wave shape
over the gas release section. Thus, common portions are denoted by the same reference numerals, redundant descrip-
tions will be omitted, and the difference in configuration will be described in detail.
[0180] As shown in Fig. 30, a portion in which a bag opening seal section 210c’ of the packaging bag 210C is sealed
by thermal welding is formed and sealed in a wave shape. With such a configuration, the proportion of intersections of
a thermally welded seal portion in the bag opening seal section 210c’ and the gas release section 212L increases, and
thus the internal pressure generated within the bag body can be released more efficiently.

[Modification Example 2]

[0181] A packaging bag for a microwave oven according to Modification Example 2 of the present invention will be
described with reference to Fig. 31. Note that Fig. 31 is a front view of the packaging bag for a microwave oven according
to Modification Example 2 of the present invention. In a packaging bag 210D for a microwave oven according to Modi-
fication Example 2 of the present invention, a portion in which the bag opening of the bag body is sealed by thermal
welding in the packaging bags 210, 210A to 210C of Embodiments 10 and 11 and Modification Example 1 is provided
with a wider width than in a portion in which both side edge borders are sealed by thermal welding. Thus, common
portions are denoted by the same reference numerals, redundant descriptions will be omitted, and the difference in
configuration will be described in detail.
[0182] As shown in Fig. 31, a width W2’ of a portion in which a bag opening seal section 210c" of the packaging bag
210D is sealed by thermal welding is provided as a wider width than the width W1 of the portion in which in the both side
edge heat seal sections 211 a and 211b are sealed by thermal welding. With such a configuration, a portion with which
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a user can hold the packaging bag 210D heated in a microwave oven with a bare hand can be provided to the bag
opening seal section 210c", and thus a secure removal from the microwave oven or carrying by the user becomes
possible. By forming a pore 220 in the bag opening seal section 210c" having a wider width, the user can pass a finger
or the like through the pore 220 for holding or kitchen chopsticks or the like can be inserted. Thus, removal or carrying
of the heated packaging bag can be performed more securely. Note that, in Fig. 31, the packaging bag 210 according
to Embodiment 10 is used for illustration. However, this is not limiting, and the packaging bag 210A according to Em-
bodiment 10, the packaging bag 210B according to Embodiment 11, and the packaging bag 210C according to Modifi-
cation Example 1 can also be used in a similar manner.

EXPLANATIONS OF LETTERS OR NUMERALS

[0183]

1 to 1B, 10, 10A Gas-permeable film
2 Base plastic film
3, 3A to 3D, S Slit
3L, 3AL, 3BL, 3CL, 3DL Slit group
4 Manufacturing device
5 Pretreatment device
6 Slit forming device
6A Pressing roll
6B Receiving roll
7 Slit forming tooth
8 Joining device
9A, 9B Manufacturing device
11, 14 Plastic film
101, 101 A to 101E Packaging bag
102 Back seal section
1021 Tear section
103a, 103b End seal section
104 Opening
104b Opened opening
105a, 105b Opening cut line
15a1, 105b1 First guide cut line
106a, 106b, 106a1 to 106an, 106b, 106b1 to 106bn Guide cut line
106a1’ to 106an’, 106b1’ to 106bn’ Second guide cut line
107a Base film
107b Intermediate adhesion layer
107c Outer sheet material
108 Base film
109 Slit
109a Opening groove
109L Slit group
110 Manufacturing device
111 Pretreatment device
112 Slit forming device
112A Pressing roll
112B Receiving roll
113 Slit forming tooth
114, 114A Film sheet
116, 119 Film
115, 118 Adhesive
210, 210A to 210D Packaging bag for microwave oven (packaging bag)
210a Bottom
210b, 210c Front-back film (first and second plastic films)
211a, 211b Side edge heat seal section
211c to 211c" Bag opening seal section
212L Gas release section
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212 Slit
213, 213’ Notch
214, 214A to 214E Liquid leakage block section (weak thermal weld seal band)
215 Processing device
216 Pretreatment device
217 Slit forming device
218 Slit tooth
219 Partition seal section
220 Pore
S Space
S 1 Upper chamber
S2 Lower chamber

Claims

1. A gas-permeable film comprising:

a gas-permeable section for gas permeation that is provided to a base plastic film of a prescribed thickness,
wherein
the gas-permeable section is a non-penetrating recession of which a bottom directed from one surface of the
base plastic film towards another surface protrudes outwards from the other surface, and the recession is formed
such that a thickness decreases gradually from a top opening towards the bottom with the bottom being thinnest.

2. The gas-permeable film according to claim 1, wherein the recession is formed as a slit or recessed hole having a
U-shaped or V-shaped sectional shape.

3. The gas-permeable film according to claim 2, wherein the recession is formed from a plurality of recessed holes.

4. The gas-permeable film according to claim 2, wherein the recession is formed from a discontinuous slit group wherein
a plurality of slits are arranged at a prescribed interval or one continuous slit.

5. The gas-permeable film according to claim 3, wherein the plurality of slits of the discontinuous slit group each have
one of a straight line, curved, and bent shapes in planar view.

6. The gas-permeable film according to claim 4, wherein the plurality of slits of the discontinuous slit group are each
arranged in a shape of a straight line at a prescribed interval.

7. The gas-permeable film according to claim 5, wherein an extending direction of each of the plurality of slits of the
discontinuous slit group is inclined at a prescribed angle with respect to an extending direction of the straight line.

8. The gas-permeable film according to claim 1, wherein the base plastic film is a film of at least one layer of polypro-
pylene, polyethylene, polyethylene terephthalate, and polyacetal with a thickness of 15 to 100 mm, and a thickness
at the bottom of the recession is 2 to 70 mm.

9. The gas-permeable film according to claim 8, wherein the base plastic film is a one-layer film, and another plastic
film is laminated on a front surface or back surface of the base plastic film.

10. The gas-permeable film according to any one of claims 1 to 9, that is for hermetically sealing an opening of a container.

11. A method for manufacturing a gas-permeable film for forming a gas-permeable section for gas permeation in a
plastic film of a prescribed thickness, the method comprising:

forming the gas-permeable section from a recession for which the base plastic film is brought to a temperature
exceeding a glass transition temperature and below a melting temperature of the film, and the film is pressed
and stretched from one surface towards another surface to be recessed a prescribed amount, such that a
thickness decreases gradually from a top opening towards a bottom with the bottom being thinnest and the
bottom protrudes outwards from the other surface.
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12. The method for manufacturing a gas-permeable film according to claim 11, wherein another plastic film is laminated
on one of front and back surfaces of the base plastic film after the recession has been formed in the base plastic film.

13. The method for manufacturing a gas-permeable film according to claim 12, wherein the recession is formed by
running the plastic film between one roller provided with a protrusion of a prescribed shape and another roller not
formed with the protrusion of the prescribed shape.

14. The method for manufacturing a gas-permeable film according to claim 13, wherein a rigidity of the one roller provided
with the protrusion of the prescribed shape being used is lower than a rigidity of the other roller.

15. The method for manufacturing a gas-permeable film according to any one of claims 11 to 14, wherein a film of at
least one layer of polypropylene, polyethylene, polyethylene terephthalate, and polyacetal is used as the base plastic
film with a thickness of 15 to 100 mm, and a thickness at the bottom of the recession is 2 to 70 mm.

16. A packaging bag comprising:

a one-end-open bag body formed using the gas-permeable film according to any one of claims 1 to 9.

17. The packaging bag according to claim 16, wherein
the one-end-open bag body has a back seal section in which two end edge sections are fin-sealed and an end seal
section in which one opening of an end edge section orthogonal to the back seal section is sealed,
the back seal section has a tear section that is a partial tear from an end section of the back seal section in a direction
orthogonal to a length direction of the back seal section,
a surface where the back seal section is located is provided with an opening cut line formed to be apart from the
back seal section to extend approximately parallel to the back seal section and a guide cut line formed towards the
tear section of the back seal section from the opening cut line, and
the opening cut line and the guide cut line are formed by the recession of the gas-permeable film.

18. The packaging bag according to claim 17, wherein the tear section is formed in a plurality of parts to be apart from
each other, the opening cut lines are formed on both sides of the back seal, the guide cut line is formed in a plurality
of parts each towards the tear section in the plurality of parts from each of the opening cut lines.

19. The packaging bag according to claim 18, wherein the guide cut line is divided into a plurality of short first guide cut
lines that extend at a prescribed interval from the opening cut line and a second guide cut line that is apart a
prescribed distance from the first guide cut line, extends to a side of the back seal section at a different interval from
the first guide cut line, and is longer than the first guide cut line.

20. The packaging bag according to claim 16, wherein
in the one-end-open bag body, a packaging film material laminated on one surface with an outer sheet material to
have a prescribed distance from both end borders with an intermediate layer in between is used such that the
packaging film material is bent from the outer film portion with both end border sections being fin-sealed by the back
seal section and an opening formed at an end edge section orthogonal to the back seal section is sealed by the
end seal section,
the back seal section is located in a center section of the bag body or to a side of an end section at one of both ends
from the center section, a tear section is formed at least near one end section of and in a direction orthogonal to a
length direction of the back seal section, the intermediate layer is provided with a guide cut line that extends from
the outer film end border edge towards the tear section of the back seal section for opening, and
the guide cut line is formed by the recession of the gas-permeable film.

21. The packaging bag according to claim 20, wherein
the bag body has an opening cut line at the outer film end border edge, and
the opening cut line is formed by the recession of the gas-permeable film.

22. The packaging bag according to claim 20 or 21, wherein the tear section is formed in a plurality of parts to be apart
from each other, and a plurality of the guide cut lines are formed towards the plurality of the tear sections of the
back seal section from the outer film end border edge or the opening cut line to extend approximately parallel at an
approximately identical interval as an interval of the tear sections.
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23. The packaging bag according to claim 22, wherein the guide cut line is divided into a plurality of short first guide cut
lines that extend at a prescribed interval from the opening cut line and a long second guide cut line that is apart a
prescribed distance from the first guide cut line and extends to a side of the back seal section at an interval different
from the interval, and both the cut lines are formed from a non-penetrating groove wherein only a portion in a
thickness direction of the plastic film is cut.

24. The packaging bag according to claim 16, wherein
in the one-end-open bag body, a pair of overlapping first and second plastic films wherein at least one is formed
from a gas-permeable film are sealed together at a bottom and both side edge borders continuous with the bottom,
a remaining one end opposing the bottom is a bag opening that is open, the bag opening has a bag opening seal
section that is sealed after packaged matter is packed,
a gas release section that, when an internal pressure of the bag body has increased to a prescribed value or greater,
externally releases the increased internal pressure in a state where the bag opening is sealed and a liquid leakage
block section that blocks leakage of liquid from the packaged matter to the gas release section are provided in a
vicinity of the bag opening in order from the bag opening towards the bottom, and
the gas release section is formed by the recession of the gas-permeable film.

25. The packaging bag according to claim 24, wherein the gas release section is provided to straddle between a part
that seals the bag opening and the liquid leakage block section.

26. The packaging bag according to claim 24, wherein a prescribed gap is provided between the bag opening seal
section and the liquid leakage block section, and the gas release section is provided at the gap.

27. The packaging bag according to claim 24, wherein the liquid leakage block section is formed from a weak thermal
weld seal band wherein the pair of gas-permeable films is thermally welded with a weak seal strength at a prescribed
width between the both side edge borders, and the seal strength of the weak thermal weld seal band is weaker than
a thermal weld seal strength of the both side edge borders and the bag opening.

28. The packaging bag according to claim 27, wherein the weak thermal weld seal band is provided with at least one
part that is a non-weld or a weak weld part close to the non-weld such that width is crossed or the width is narrowed.

29. The packaging bag according to claim 27, wherein the seal strength of the weak thermal weld seal band is low on
a bottom side of the bag body and high on a side of the gas release section.

30. The packaging bag according to claim 24, wherein the gas release section is formed from a continuous slit or
discontinuous slits, and the slit is recessed from an inner wall surface of the film towards an outer front surface such
that a peak section thinly protrudes outwards.

31. The packaging bag according to claim 24, wherein the one-end-open bag body is provided with a partition section
between the liquid leakage block section and the bottom for a separate accommodation of packaged matter, the
partition section is formed from the weak thermal weld seal band thermally welded at a prescribed width between
the both side edge borders of the pair of gas-permeable films, and the seal strength of the weak thermal weld seal
band is weaker than a thermal weld seal strength of the both side edge borders and the bag opening.

32. The packaging bag according to claim 31, wherein the weak thermal weld seal band is provided with at least one
part that is a non-weld or a weak weld part close to the non-weld such that width is crossed or the width is narrowed.

33. The packaging bag according to claim 31, wherein the seal strength of the weak thermal weld seal band is low on
a bottom side of the bag body and high on a side of the gas release section.

34. The packaging bag according to claim 31, wherein the one-end-open bag body has a notch in at least one edge of
the both side edges on a side to the bottom from the partition section.

35. The packaging bag according to claim 24, wherein the bottom is folded at a time of non-accommodation of the
packaged matter and has a structure wherein an area is increased to a size that enables independent standing
when the packaged matter is accommodated.

36. The packaging bag according to claim 24, wherein the bag opening seal section is sealed in a wave shape over the
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gas release section.

37. The packaging bag according to claim 24, wherein the bag opening seal section is provided with a width wider than
a portion wherein the both side edge borders are sealed by thermal welding.

38. The packaging bag according to any one of claims 24 to 37, wherein the bag opening seal section has at least one pore.
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