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ABSTRACT

A bend-open package includes a sealant without unsealing an opening until the package is
bent to a predetermined bend angle or less to prevent leakage of the content in a package body.
A method for manufacturing the bend-open package includes preparing a sheet member (20)
for a bend-open package (10A), including in sequence, (a) forming cuts (23) in the surface of
a sheet base (200), and (b) press-bonding sealants (40) press-cut from a sealant base (400) to
the surface of the sheet base (200) to cover the cuts (23). The steps include embedding a
periphery (40b) of the sealant (40) in the surface of the sheet member (20) by a predetermined
depth (D1), and forming a protrusion (24) having a height smaller than a thickness (E1) of the
sealant (40) protruding outwardly from the surface of the sheet member (20) along the entire

periphery (40b) of the sealant (40).
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BEND-OPEN PACKAGE AND METHOD FOR MANUFACTURING
BEND-OPEN PACKAGE

BACKGROUND OF INVENTION
Field of the Invention

[0001] The present invention relates to a bend-open package for individually containing
liquid, paste, powder, a granule, or a tablet in fields such as food, pharmaceuticals, and
cosmetics, and a method for manufacturing the bend-open package.
[0002] Various packages have been developed for containing an adequate amount of
content in the forms listed above and dispensing the content as appropriate. One such
package is described in Patent Literature 1.

The package described in Patent Literature 1 has a storage recess containing content
with its opening sealed with a lid, and a half-cut in the top of the lid that is covered by a
protective tape adhered in a peelable manner. In addition, a convex rib that is substantially
rhombic as viewed from above crosses the half-cut in the middle of the top (surface) of the
lid.
[0003] The protective tape adhered to the lid surface protrudes upward from the lid by the
thickness of the tape base. When, for example, many packages are conveyed or transported
together, adjacent packages may touch each other or rub against each other, and one package
may touch or rub against the edge of the protective tape adhered to the lid of another package.
[0004] The protective tape can peel or curl before an end of the protective tape is pinched
and peeled from the top of the lid. Retaining the protective tape to cover the half-cut is
difficult. The half-cut in the lid is easily exposed outside, and a rupture in a part of the
half-cut can leak the content stored in the storage recess outside.
CITATION LIST

PATENT LITERATURE

[0005] Patent Literature 1: Japanese Unexamined Patent Application Publication No.

64-37370
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SUMMARY OF INVENTION

[0006] One or more aspects of the present invention are directed to a bend-open package
that has an opening sealed with a sealant until bent to a predetermined bend angle or less, and
a method for manufacturing the bend-open package.

[0007]  One aspect of the present invention provides a bend-open package including a
package body that stores content and is at least partially a flat member including a bend portion
that is bendable for being folded into two, a sealant press-bonded to a surface of the flat
member to cover an opening in the bend portion, where the sealant ruptures and opens in
accordance with bending of the bend portion, and has a periphery embedded in and press-
bonded to the surface of the flat member, and a protrusion located on the surface of the flat
member along an edge included in the periphery, where the protrusion protrudes outwardly
from the surface of the flat member and has a height smaller than a thickness of the scalant
and smaller than a height of the sealant.

[0008] Another aspect of the present invention provides a method for manufacturing a bend-
open package including a package body that stores content and is at least partially a flat
member including a bend portion that is bendable for being folded into two, and a sealant
press-bonded to a surface of the flat member to cover an opening in the bend portion, where
the sealant ruptures and opens in accordance with bending of the bend portion. The method
includes in sequence, forming a plurality of openings in a surface of a flat member strip at
predetermined intervals in a longitudinal direction of the strip, press-cutting, with a sealant
press-cutting unit, a scalant member strip into sealants each sized and shaped to cover one of
the plurality of openings, and press-bonding the sealant that has been press-cut from the sealant
member strip to the surface of the flat member to cover said one of the plurality of openings,
and press-bonding a periphery of the sealant embedded in the surface of the flat member with
the sealant press-cutting unit, and forming a protrusion on the surface of the flat member along
an edge of the sealant, where the protrusion protrudes outwardly from the surface of the flat
member, and has a height smaller than a thickness of the sealant and smaller than a height of

the sealant.
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[0009] The method according to the above aspect enables the opening to remain sealed
reliably until the bend-open package is bent to a predetermined bend angle or less.

More specifically, the edges of the sealant press-bonded to the surface of the flat
member in the bend-open package are embedded in the surface of the flat member. When,
for example, many packages are conveyed and transported together, one package obliquely
touching or rubbing against the surface of the flat member in an adjacent other package is
prevented from touching or rubbing against an edge of the sealant embedded in the surface of
the flat member in the other package. This prevents the sealant covering the opening from
peeling or curling.

[0010] Thus, the sealant is prevented from unsealing the opening until the bend-open
package is bent to a predetermined bend angle or less. This more reliably prevents leakage
of the content stored in the package body.

Moreover, a fingertip touching the bond between the flat member and the
press-bonded sealant can receive smooth feel without being caught on the edge of the sealant.
[0011] Additionally, the sealant with its periphery embedded in the flat member provides
an embedded press-bonded area larger than the embedded area achieved by flat press-bonding
of the sealant to the flat member. Thus, the sealant can be firmly press-bonded to the surface
of the flat member.

[0012] At least an edge of the sealant periphery includes, for example, the entire
periphery of the sealant and a pair of facing edges of the sealant in the longitudinal direction
or the transverse direction.

The flat member may be a simple sheet or a composite laminate of sheets of, for
example, amorphous polyethylene terephthalate (A-PET), polypropylene (PP), biaxially
oriented polyester (OPET), biodegradable plastic (PLA), polycarbonate (PC), polyethylene
(PE), polystyrene (PS), polyethylene terephthalate glycol-modified (PETG), cardboard, or
metal.

[0013] In some embodiments, the flat member may be a film member formed from a

simple material or a composite material including OPET, biaxially oriented polypropylene
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(OPP), PE, cellulose propionate (CP), or metal (aluminum).

The flat member may be formed from other materials or may have other thicknesses
depending on, for example, the type of the content or the internal shape of the package body.
[0014] The opening may be a cut or a slit, or a structure described in Japanese Patent Nos.
5802769 and 5858413, Japanese Unexamined Patent Application Publication (Translation of
PCT Application) No. 2010-504888, and Japanese Unexamined Patent Application
Publication No. 59-103866.

[0015] The sealant may be formed from thin foil such as aluminum foil, stainless steel
foil, copper foil, iron foil, or a resin film. A sealant formed from, for example, foil that is 5-
to 35-pum-thick aluminum foil allows the fabrication of a bend-open package having good
moisture permeability, gas permeability, and bending openability. The gas permeability
refers to the gas barrier properties for inhibiting the permeation of oxygen, moisture, corrosive
gas, and other gases.

[0016] Other materials having good moisture permeability and gas permeability may
replace aluminum foil depending on the characteristics and the physical properties of the
content. Examples of such materials include a polyvinylidene chloride film, a composite
containing other synthetic resin, and an aluminum-evaporated film having good gas
permeability. Materials with low tear strength are appropriate.

[0017] The protrusion is located on the surface of the flat member along an edge of the
sealant. The protrusion protrudes outwardly from the surface of the flat member, and has a
height smaller than the thickness of the sealant and smaller than the height of the sealant.
This structure allows the opening to remain sealed until the bend-open package is bent to a
predetermined bend angle or less.

[0018] More specifically, for example, one package obliquely touching or rubbing against
the surface of the flat member in an adjacent other package comes in contact with the
protrusion protruding from the surface of the flat member in the other package before moving
onto the sealant covering the opening and press-bonded to the surface of the flat member.

This prevents direct contact with the edges of the sealant.
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[0019] One package climbs over the protrusion protruding from the surface of the flat
member in the other package and moves onto the sealant. This prevents contact with or
rubbing against the edges of the sealant covering the opening and press-bonded to the surface
of the flat member.

[0020] In this manner, when packages touch each other or rub against each other, the
sealant covering the opening is prevented from peeling or curling.

Thus, the sealant is prevented from unscaling the opening until the bend-open
package is bent to a predetermined bend angle or less. This prevents leakage of the content
stored in the package body.

[0021] Moreover, for example, a fingertip or a fingernail is less likely to be caught on the
edges of the sealant covering the opening and press-bonded to the surface of the flat member
in a package, and climbs over the protrusion protruding from the surface of the flat member
and smoothly moves onto the sealant. Thus, the sealant covering the opening is prevented
from peeling or curling and provides smooth feel.

[0022] The edges of the sealant are embedded in and press-bonded to the surface of the
flat member in the thickness direction and the protrusion protruding outwardly from the
surface of the flat member is formed along the edges of the sealant. This more reliably
prevents a catch on the edges of the sealant covering the opening.

[0023] In another aspect of the invention, the protrusion protruding outwardly from the
surface of the flat member and having the height smaller than the thickness of the sealant may
be formed along the entire periphery of the sealant embedded in and press-bonded to the
surface of the flat member.

[0024] This aspect of the invention enables the opening to remain sealed reliably until the
bend-open package is bent to a predetermined bend angle or less.

More specifically, for example, one package touching the protrusion protruding from
the surface of the flat member in an adjacent other package in any direction can reliably avoid
direct contact with the edges of the sealant covering the opening and press-bonded to the

surface of the flat member in the other package.
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[0025] In this manner, when packages touch each other or rub against each other, the
sealant covering the opening is reliably prevented from peeling or curling.

Thus, the sealant is prevented from unsealing the opening until the bend-open
package is bent to a predetermined bend angle or less. This reliably prevent leakage of the
content stored in the package body.

[0026] Moreover, for example, a fingertip or a fingernail is less likely to be caught on the
edges of the sealant covering the opening and press-bonded to the surface of the flat member
in a package in any direction. The fingertip or fingernail climbs over the protrusion
protruding from the surface of the flat member and smoothly moves onto the sealant, thus
receiving smoother feel.

[0027] In another aspect of the invention, the protrusion may have a height that is
gradually greater from a periphery of the flat member toward the periphery of the sealant.

This aspect of the invention enables the opening to remain sealed more reliably until
the bend-open package is bent to a predetermined bend angle or less.

[0028] More specifically, for example, one package touching the protrusion formed on
the flat member in an adjacent other package moves upward along the outer surface of the
protrusion. The package thus has small resistance from the protrusion, and can climb over
the protrusion and smoothly move onto the sealant.

[0029] In this manner, when packages touch each other or rub against each other, the
sealant covering the opening is prevented from peeling or curling more reliably.

Thus, the sealant is prevented from unsealing the opening until the bend-open
package is bent to a predetermined bend angle or less. This more reliably prevents leakage
of the content stored in the package body.

[0030] Moreover, for example, a fingertip or a fingernail may also easily move onto the
protrusion protruding from the surface of the flat member, and climb over the protrusion to
smoothly move onto the sealant, thus receiving smooth feel.

[0031] In another aspect of the invention, the protrusion protruding outwardly from the

surface of the flat member may have a height of at least substantially 50% of the thickness of
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the sealant.

This aspect of the invention enables the opening to remain sealed more reliably until
the bend-open package is bent to a predetermined bend angle or less.

[0032] More specifically, the protrusion may have a height of, for example, about 30% or
less of the thickness of the sealant. In this case, when packages are conveyed or transported,
one package obliquely touching or rubbing against the surface of the flat member in an
adjacent other package easily touches or rubs against the edges of the sealant press-bonded to
the flat member in the other package. Also, the edges of the sealant may easily catch a
fingertip or a fingernail, and may cause the sealant covering the opening to peel or curl.

[0033] In contrast, with the protrusion having a height of, for example, at least
substantially 50% of the thickness of the sealant, one package obliquely touching or rubbing
against the surface of the flat member in an adjacent other package climbs over the protrusion
protruding from the flat member in the other package and moves onto the sealant. This
prevents contact with or rubbing against the edges of the sealant covering the opening and
press-bonded to the surface of the flat member.

[0034] In this manner, when packages touch each other or rub against each other, the
sealant covering the opening is prevented from peeling or curling more reliably.

Thus, the sealant is prevented from unsealing the opening until the bend-open
package is bent to a predetermined bend angle or less. This more reliably prevents leakage
of the content stored in the package body.

[0035] Moreover, for example, a fingertip or a fingernail is less likely to be caught on the
edges of the sealant covering the opening and press-bonded to the surface of the flat member
in a package, and climbs over the protrusion protruding from the surface of the flat member
and smoothly moves onto the sealant. Thus, the sealant covering the opening is prevented
from peeling or curling.

[0036] The protrusion may also have a height of at least about 30% of the thickness of the
sealant when contact with the edges of the sealant press-bonded to the surface of the flat

member can be prevented, and also a package, a fingertip, or a fingernail is less likely to be
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caught on the edges of the sealant and receives smooth feel.
[0037] In an aspect of the invention, the surface of the sealant may include a large
number of microscopic depressions and projections.

The depressions and the projections may be formed from many bumps having
substantially quadrangular pyramidal, conical, hemispherical, or other cross-sections.

[0038] This aspect of the invention enables the opening to remain sealed reliably until the
bend-open package is bent to a predetermined bend angle or less.

More specifically, the sealant having microscopic depressions and projections can be
thinner than a sealant having no depressions and projections.

[0039] The thinner sealant can rupture to open with small rupture resistance. The thin
part of the sealant ruptures when the bend-open package is bent, and thus the sealant covering
the opening can be more easily rupture to open.

[0040] In an aspect of the invention, the periphery of the sealant may include at least a
pair of facing edges embedded in and press-bonded to the surface of the flat member in a
thickness direction.

This aspect of the invention enables the opening to remain sealed more reliably until

the bend-open package is bent to a predetermined bend angle or less.
[0041] More specifically, for example, one package touching or rubbing against an
adjacent other package can more reliably avoid direct contact with the edges of the sealant
covering the opening and press-bonded to the surface of the flat member in the other package.
[0042] In this manner, when packages touch each other or rub against each other, the
sealant covering the opening is prevented from peeling or curling more reliably.

Thus, the secalant is prevented from unsealing the opening until the bend-open
package is bent to a predetermined bend angle or less. This more reliably prevents leakage
of the content stored in the package body.

[0043] In an aspect of the invention, the sealant may have an entire periphery embedded
in and press-bonded to the surface of the flat member in a thickness direction.

This aspect of the invention enables the opening to remain sealed more reliably until



10

15

20

25

CA 03000015 2018-03-26

the bend-open package is bent to a predetermined bend angle or less.

[0044] More specifically, for example, one package touching or rubbing apainst an
adjacent other package in any direction can more reliably avoid direct contact with the edges
of the sealant covering the opening and press-bonded to the surface of the flat member in the
other package.

[0045] In this manner, packages touching or rubbing against each other can more reliably
prevent the sealant covering the opening from peeling or curling.

Thus, the sealant is prevented from unsealing the opening until the bend-open
package is bent to a predetermined bend angle or less. This more reliably prevents leakage
of the content stored in the package body.

{0046] In an aspect of the invention, an edge included in the periphery of the sealant or an
entire periphery of the sealant is embedded in and press-bonded to the surface of the flat
member to have an embedded portion having a depth gradually increasing from a middle of
the sealant toward an outer periphery of the sealant.

[0047] This aspect of the invention enables the opening to remain sealed more reliably
until the bend-open package is bent to a predetermined bend angle or less.

More specifically, for example, one package touching or rubbing against the surface
of the flat member in an adjacent other package more reliably avoids direct contact with the
edges of the sealant covering the opening and press-bonded to the surface of the flat member
in the other package.

[0048] In this manner, packages touching or rubbing against each other can more reliably
prevent the sealant covering the opening from peeling or curling.

Thus, the sealant is prevented from unsealing the opening until the bend-open
package is bent to a predetermined bend angle or less. This more reliably prevents leakage
of the content stored in the package body.

[0049] In another aspect of the invention, the sealant press-cutting unit may include a
sealant pressing part that presses the sealant toward the surface of the flat member in a

thickness direction with the sealant overlaid on the flat member to cover the opening.
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The sealant pressing part may be a flat pressing part with a substantially flat
cross-section, a trapezoidal pressing part with a substantially trapezoidal cross-section, or a
hemispherical pressing part with a substantially hemispherical cross-section.

[0050] In this aspect of the invention, the sealant is prevented from unsealing the opening
until the bend-open package is bent to a predetermined bend angle or less. This reliably
prevents leakage of the content stored in the package body.

More specifically, the sealant overlaid on the flat member to cover the opening is
pressed in the thickness direction on the surface of the flat member with the sealant pressing
part of the sealant press-cutting unit.

[0051] The pressed sealant can be thinner than the sealant not pressed by the sealant
pressing part.

The thinner sealant can rupture to open with small rupture resistance. The sealant
covering the opening on the flat member can easily and reliably rupture to open when the
bend-open package is bent.

[0052] The sealant pressing part reliably press-bonds the sealant to the surface of the flat
member to cover the opening, instead of adhering the sealant to the flat member using an
agent such as glue or adhesive.

[0053] In an aspect of the invention, the sealant pressing part may include a roughening
section configured to form a large number of microscopic depressions and projections on the
surface of the sealant.

This aspect of the invention enables the opening to remain sealed more reliably until
the bend-open package is bent to a predetermined bend angle or less.

[0054] More specifically, the sealant overlaid on the flat member to cover the opening is
pressed in the thickness direction on the surface of the flat member with the roughening
section of the sealant pressing part. The pressing forms a large number of microscopic
depressions and projections on the surface of the sealant.

[0055] The sealant having depressions and projections can be thinner than a sealant

having no depressions and projections.
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The thinner sealant can rupture to open with smaller rupture resistance. The thin
part of the sealant ruptures when the bend-open package is bent, and thus the sealant covering
the opening can be more easily rupture to open.

[0056] Moreover, the press-bonding of the sealant deformed to have depressions and
projections to the flat member provides a larger press-bonded area between the sealant and the
flat member than the area achieved by press-bonding a sealant to the surface of the flat
member in a flat manner. Thus, the sealant can be more firmly press-bonded to the surface
of the flat member.

[0057] Additionally, the depressions and the projections substantially uniformly formed
on the surface of the sealant provide substantially uniform sealant press-bonding. The
reliable press-bonding of the entirc sealant to the surface of the flat member can be visually
observed.

[0058]  In an aspect of the invention, the roughening section may be included in an area of
the sealant pressing part corresponding to the opening in the flat member.

This aspect of the invention enables the sealant part corresponding to the opening in
the flat member to rupture to open.

[0059] More specifically, when the sealant overlaid on the flat member to cover the
opening is pressed in the thickness direction on the surface of the flat member with the
roughening section of the sealant pressing part, a large number of depressions and projections
are formed in the sealant part corresponding to the opening in the flat member.

[0060] This structure further reduces the thickness of the sealant part corresponding to the
opening in the flat member.

This structure reliably allows the sealant part corresponding to the opening in the flat
member to rupture to open and reliably prevents the other sealant part from rupturing to open.
[0061] In an aspect of the invention, the sealant pressing part may include, on a pressing
end periphery thereof, a press-cutting section that press-cuts the sealant member into sealants
each sized and shaped to cover the opening, and the press-cutting section may be configured

to embed at least a pair of facing edges included in the periphery of the sealant into the
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surface of the flat member in the thickness direction.

[0062] At least a pair of facing edges included in the periphery of the sealant includes, for
example, the entire pressing end periphery of the sealant pressing part, and a pair of facing
edges of the sealant pressing part in the longitudinal direction or the transverse direction.
[0063] This aspect of the invention enables the edges of the sealant to be reliably
embedded in the surface of the flat member.

More specifically, when the sealant member overlaid on the flat member to cover
openings is press-cut, with the press-cutting section of the sealant pressing part, into sealants
each sized and shaped to cover an opening in the flat member, at least a pair of facing edges
included in the periphery of the sealant that is press-cut from the sealant member are
embedded by the press-cutting section in the surface of the flat member in the thickness
direction. The press-cutting section also deforms the flat member along at least the pair of
facing edges included in the periphery of the sealant to protrude outwardly from the surface of
the flat member.

[0064] In this manner, a protrusion protruding outwardly from the surface of the flat
member and having a height smaller than the thickness of the sealant is formed along the
edges of the sealant that is embedded in and press-bonded to the surface of the flat member.
[0065] For example, one package obliquely touching or rubbing against the surface of the
flat member in an adjacent other package comes in contact with the protrusion protruding
from the surface of the flat member in the other package before moving onto the sealant
covering the opening and press-bonded to the surface of the flat member in the other package,
and thus can avoid direct contact with the edges of the sealant.

[0066] One package climbs over the protrusion protruding from the surface of the flat
member in the other package and moves onto the sealant. This reliably prevents contact
with or rubbing against the edges of the sealant covering the opening and press-bonded to the
surface of the flat member, and also reliably prevents the sealant covering the opening from
peeling or curling.

[0067] Thus, the sealant is prevented from unsealing the opening until the bend-open

12
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package is bent to a predetermined bend angle or less. This prevents leakage of the content
stored in the package body.
[0068] In an aspect of the invention, the press-cutting section may have a cutting edge
protruding in a direction in which the edges of the sealant arc embedded in the surface of the
flat member, and the cutting edge may have a predetermined embedding angle causing an
embedding depth of the edges of the sealant to gradually increase from a middle of the sealant
toward an outer periphery of the sealant.

This aspect of the invention enables the edges of the sealant to be more reliably
embedded in the surface of the flat member.
[0069] More specifically, an edge or the periphery of the sealant is embedded in and
press-bonded to the surface of the flat member to have the embedding depth increasing from
the middle toward the outer periphery of the sealant and to be buried under the surface of the
flat member.
[0070] This more reliably prevents one package touching or rubbing against an adjacent
other package from coming in contact with the edges or the periphery of the sealant covering
the opening and press-bonded to the surface of the flat member in the other package, and also
more reliably prevents the sealant from peeling or curling.
[0071] Thus, the sealant is prevented from unsealing the opening until the bend-open
package is bent to a predetermined bend angle or less. This more reliably prevents leakage
of the content stored in the package body.
[0072] Another aspect of the present invention provides a bend-open package including a
package body that stores content and is at least partially a flat member including a bend
portion that is bendable for being folded into two, a sealant press-bonded to a surface of the
flat member to cover an opening in the bend portion, where the sealant ruptures and opens in
accordance with bending of the bend portion, and has a periphery with at least a pair of facing
edges embedded in and press-bonded to the surface of the flat member in a thickness direction
of the flat member, a protrusion located on the surface of the flat member along the edges of

the sealant, where the protrusion protrudes outwardly from the edges of the sealant embedded
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[0073] Another aspect of the present invention provides a method for manufacturing a bend-
open package including a package body that stores content and is at least partially a flat
member including a bend portion that is bendable for being folded into two, and a sealant
press-bonded to a surface of the flat member to cover an opening in the bend portion, where
the sealant ruptures and opens in accordance with bending of the bend portion. The method
includes in sequence, forming a plurality of openings in a surface of a flat member strip at
predetermined intervals in a longitudinal direction of the strip, press-cutting, with a sealant
press-cutting unit, a sealant member strip into sealants each sized and shaped to cover one of
the plurality of openings, and press-bonding the sealant that has been press-cut from the sealant
member strip to the surface of the flat member to cover said one of the plurality of openings,
and press-bonding a periphery of the sealant embedded in the surface of the flat member in a
thickness direction, and forming a protrusion on the surface of the flat member along an edge
of the sealant embedded in the flat member, where the protrusion protrudes outwardly from
the edge of the sealant.

[0074] This aspect of the invention enables the sealant to seal the opening until the bend-
open package is bent to a predetermined bend angle or less.

When, for example, many bend-open packages (or simply packages) are conveyed or
transported together, one package obliquely touching or rubbing against the surface of the flat
member in an adjacent other package has its protrusion protruding from the surface of the flat
member serves as a protective wall, and can avoid direct contact with the edges of the sealant
in the other package.

[0075] This prevents the sealant covering the opening from peeling or curling at its edge,
and also enables the sealant to seal the opening until the sealant ruptures and opens when the
bend-open package is bent.

[0076] Thus, the sealant is prevented from unsealing the opening until the bend-open package
is bent to a predetermined bend angle or less. This prevents leakage of the content stored in
the package body.

Moreover, the part corresponding to the protrusion on the flat member has high
14
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rigidity, and thus has strength high enough to withstand pressure applied from above to the
flat member. The sealant is thus prevented from unsealing the opening.

[0077] At least an edge of the sealant periphery includes, for example, the entire
periphery of the sealant and a pair of facing edges of the scalant in the longitudinal direction
or the transverse direction.

The flat member may be a simple sheet or a composite sheet of films, for example,
A-PET, styrene (S), PC, PP, OPET, PLA, PE, PS, PETG cardboard, or metal. The flat
member may be a thermoplastic material with a thickness of about 0.1 to 5 mm.

[0078] In some embodiments, the flat member may be a film formed from a simple
material or a composite material including OPET, OPP, PE, CP, or metal (aluminum).

The flat member may be formed from other materials or may have other thicknesses
depending on, for example, the type of the content or the internal shape of the package body.
[0079] The opening may be, for example, a straight, wavy, arc, double-peak, trapezoidal,
M-shaped, V-shaped, or U-shaped cut. In some embodiments, the opening may be a
structure described in Japanese Patent Nos. 5802769 and 5858413, Japanese Unexamined
Patent Application Publication (Translation of PCT Application) No. 2010-504888, and
Japanese Unexamined Patent Application Publication No. 59-103866.

The opening may have any size and shape depending on the type of the content and
the size of the package.

[0080] The sealant may be formed from thin foil such as aluminum foil, stainless steel
foil, copper foil, iron foil, or a resin film, and may have a thickness of about 5 to 50 um. A
sealant formed from, for example, aluminum foil allows the fabrication of a bend-open
package having good moisture permeability, gas permeability, and bending openability. The
gas permeability refers to the gas barrier properties for inhibiting the permeation of oxygen,
moisture, corrosive gas, and other gases.

[0081] Other materials having good moisture permeability and gas permeability may
replace aluminum foil depending on the characteristics and the physical properties of the

content. Examples of such materials include a polyvinylidene chloride film, a composite
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containing other synthetic resin, and an aluminum-cvaporated film having good gas
permeability. Materials with low tear strength are appropriate.

[0082] In an aspect of the invention, the protrusion on the flat member may have a height
that is 0.5 or more times a thickness of the sealant.

Being 0.5 or more times above includes being once or more times.

[0083] This aspect of the invention reliably prevents the opening from being unsealed
before the bend-open package is bent to a predetermined bend angle or less.

More specifically, for example, one package obliquely touching or rubbing against
the surface of the flat member in an adjacent other package comes in contact with the
protrusion on the flat member in the other package.

[0084] The protrusion on the flat member serves as a protective wall, which reliably
prevents the package from coming into direct contact with the edges of the sealant.

Thus, the sealant is prevented from unsealing the opening until the bend-open
package is bent to a predetermined bend angle or less, and the sealant reliably seals the
opening.

[0085] In an aspect of the invention, the protrusion on the flat member has a width that is
once or more times the thickness of the sealant.

This aspect of the invention more reliably prevents the opening from being unsealed
before the bend-open package is bent to a predetermined bend angle or less.

[0086] More specifically, if one package touches the protrusion on the flat member in an
adjacent other package, the protrusion is less likely to chip or deform, and will stably function
as a protective wall. Thus, the package can avoid direct contact with the edges of the scalant
in the other package.

[0087] Thus, the sealant is prevented from unsealing the opening until the bend-open
package is bent to a predetermined bend angle or less, and the sealant more reliably seals the
opening.

Moreover, the part corresponding to the protrusion on the flat member has higher

rigidity, and thus has strength high enough to withstand pressure applied from above to the
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flat member. The sealant is more reliably prevented from unsealing the opening.
[0088] In an aspect of the invention, the protrusion on the flat member may be raised
from a surface of the sealant press-bonded to the flat member.

This aspect of the invention more reliably prevents the opening from being unsealed
before the bend-open package is bent to a predetermined bend angle or less.

[0089] More specifically, for example, one package obliquely touching or rubbing against
the surface of the flat member in an adjacent other package comes in contact with the
protrusion on the flat member raised from the surface of the sealant in the other package.
{0090] The protrusion on the flat member serves as a protective wall, which more reliably
prevents one package from coming into direct contact with the edges of the sealant in the
other package, or the sealant covering the opening from having a scratch on its surface and
peeling or curling at its edge.

Thus, the sealant is prevented from unsealing the opening until the bend-open
package is bent to a predetermined bend angle or less, and the sealant more reliably seals the
opening.

[0091] In an aspect of the invention, the sealant may have a protrusion protruding
outwardly from the surface of the sealant, and the protrusion on the sealant may be located
inside the edges of the sealant embedded in the flat member and extends along the protrusion
on the flat member.

[0092] This aspect of the invention more reliably prevents the opening from being
unsealed before the bend-open package is bent to a predetermined bend angle or less.

More specifically, for example, although one package touching or rubbing against an
adjacent other package avoids contact with either the protrusion on the flat member or the
protrusion on the sealant in the other package, the package comes in contact with the other
protrusion, and thus can avoid direct contact with the edges of the sealant in the other
package.

[0093] In this manner, the two protrusions serve as protective walls, which more reliably

prevent one package from coming into direct contact with the edges of the sealant, or the
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sealant covering the opening from peeling or curling at its edge.

[0094] Thus, the sealant is prevented from unsealing the opening until the sealant
ruptures and opens when the bend-open package is bent, and the sealant more reliably seals
the opening.

Moreover, the part corresponding to the two protrusions on the flat member has
higher rigidity, and thus has strength high enough to withstand pressure applied from above to
the flat member. The sealant is thus more reliably prevented from unsealing the opening.
[0095] In an aspect of the invention, the protrusion on the sealant may be higher than the
protrusion on the flat member.

This aspect of the invention more reliably prevents the opening from being unsealed
before the bend-open package is bent to a predetermined bend angle or less.

[0096] More specifically, for example, one package touching or rubbing against an
adjacent other package may avoid contact with the protrusion on the flat member in the other
package. The package comes in contact with the protrusion on the scalant, which is higher
than the protrusion on the flat member, and thus avoids direct contact with the edges of the
sealant in the other package.

[0097] In this manner, the protrusion on the flat member serves as a protective wall,
which more reliably prevents one package from coming into direct contact with the edges of
the sealant, or the sealant covering the opening from having a scratch on its surface and
peeling or curling at its edge.

[0098] Thus, the sealant is prevented from unsealing the opening until the sealant
ruptures and opens when the bend-open package is bent, and the sealant more reliably seals
the opening.

f0099] In an aspect of the invention, the edges of the sealant embedded in the flat
member in the thickness direction may have an embedding depth that is 0.5 or more times the
thickness of the sealant.

This aspect of the invention more reliably prevents the opening from being unsealed

before the bend-open package is bent to a predetermined bend angle or less.
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[0100] More specifically, the edges of the sealant are embedded in the surface of the flat
member in the thickness direction. This then causes the flat member along the edges of the
sealant to protrude outwardly from the part of the sealant embedded in the flat member.

[0101] As a result, the protrusion can be formed on the surface of the flat member along
the edges of the sealant to prevent the sealant covering the opening from having a scratch on
its surface and the sealant from peeling or curling at its edge.

[0102] In an aspect of the invention, the protrusion on the flat member may cover the
edges of the sealant embedded in the flat member.

This aspect of the invention more reliably prevents the opening from being unsealed
before the bend-open package is bent to a predetermined bend angle or less.

[0103] More specifically, the edges of the sealant embedded in the flat member are
covered by the protrusion on the flat member. Thus, for example, one package touching or
rubbing against an adjacent other package avoids direct contact with the edges of the sealant
embedded in the flat member in the thickness direction in the other package.

[0104] This more reliably prevents the sealant covering the opening from peeling or
curling at its edge.

Thus, the sealant is prevented from unsealing the opening until the sealant ruptures
and opens when the bend-open package is bent, and the sealant more reliably seals the
opening,

[0105] In an aspect of the invention, the sealant press-cutting unit may include a
press-cutting roll rotatable in a direction allowing the flat member and the sealant member to
be fed in a feeding direction.

This aspect of the invention enables the continuous manufacture of many bend-open
packages.

[0106] More specifically, the press-cutting roll is rotated in the direction in which the flat
member and the sealant member are fed, and the sealant member strip is press-cut into
sealants each sized and shaped to cover an opening in a bend portion on the flat member.

When the sealant that is press-cut from the sealant member is press-bonded to the surface of
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the flat member to cover the opening, the periphery of the sealant is embedded in the flat
member in the thickness direction. A protrusion protruding outwardly from the edges of the
sealant embedded in the flat member is formed on the surface of the flat member along the
edges of the sealant.

In this manner, the flat member to which the sealants are press-bonded used for
bend-open packages is continuously manufactured.
[0107] These aspects of the invention provide a bend-open package that has an opening
sealed with a sealant until bent to a predetermined bend angle or less, and a method for

manufacturing the bend-open package.

BRIEF DESCRIPTION OF THE DRAWINGS

[0108] Fig. 1 is a diagram describing a bend-open package according to a first
embodiment;

Fig. 2 is a diagram describing the opening structure of the bend-open package;

Fig. 3 is a diagram describing the bending of the bend-open package;

Fig. 4 is an enlarged partial cross-sectional view of the bend-open package showing
dispensing of content from the package;

Fig. 5 is a diagram describing a method for manufacturing a sheet base used for a
sheet member of the bend-open package;

Fig. 6 is a diagram describing a method for manufacturing the bend-open package;

Fig. 7 is a cross-sectional view of a press-cutting/press-bonding machine;

Fig. 8 is an enlarged cross-sectional view of a sealant press-cutting unit;

Fig. 9 is a cross-sectional view of the press-cutting/press-bonding machine that has
press-cut a sealant base;

Fig. 10 is a cross-sectional view of the press-cutting/press-bonding machine that
press-bonds a sealant to the sheet base;

Fig. 11 is a diagram describing the sealant press-cutting unit that press-bonds a

sealant to the sheet base;
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Fig. 12 is an enlarged cross-sectional view of another example showing
press-bonding according to a second embodiment;

Fig. 13 is a diagram describing still another example of press-bonding according to a
third embodiment;

Fig. 14 is a diagram describing a bend-open package according to a fourth
embodiment;

Fig. 15 is a diagram describing a bend-open package according to a fifth
embodiment;

Fig. 16 is a diagram describing a bend-opcn package according to a sixth
embodiment;

Fig. 17 is a diagram describing dispensing of content from the bend-open package
shown in Fig. 16;

Fig. 18 is a diagram describing a bend-open package according to a seventh
embodiment;

Fig. 19 is an enlarged cross-sectional view of a sheet base with a sealant that is
press-bonded to it according to an eighth embodiment;

Fig. 20 is a cross-sectional view of a press-cutting/press-bonding machine that has
press-bonded a sealant to the sheet base;

Fig. 21 is a diagram describing a sealant press-cutting unit that press-bonds a sealant
to the sheet base;

Fig. 22 is an enlarged cross-sectional view of a sheet base with a protrusion
press-bonded to cover the periphery of a sealant according to a ninth embodiment;

Fig. 23 is an enlarged cross-sectional view of a sealant press-cutting unit that
press-bonds a sealant to a sheet base according to a tenth embodiment;

Fig. 24 is an enlarged cross-sectional view of a sheet base with depressions and
projections formed in the middle of a sealant according to a nineteenth embodiment;

Fig. 25 is a diagram describing a bend-open package according to an eleventh

embodiment;
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Fig. 26 is a diagram describing an opening structure of the bend-open package;

Fig. 27 is a diagram describing the bending of the bend-open package;

Fig. 28 is an enlarged partial cross-sectional view of the bend-open package showing
dispensing of content from the package;

Fig. 29 is a diagram describing a method for manufacturing a sheet base used for a
sheet member of the bend-open package;

Fig. 30 is a diagram describing a method for manufacturing the bend-open package;

Fig. 31 is an enlarged side view of a press-cutting/press-bonding machine;

Fig. 32 is an enlarged cross-sectional view of a press-cutting roll;

Fig. 33 is a diagram describing the press-cutting roll that press-bonds a sealant to the
sheet base;

Fig. 34 is a diagram describing a sheet base according to a twelfth embodiment;

Fig. 35 is a diagram describing a bend-open package according to a thirteenth
embodiment;

Fig. 36 is a diagram describing a bend-open package according to a fourteenth
embodiment;

Fig. 37 is a diagram describing a bend-open package according to a fifteenth
embodiment;

Fig. 38 is a diagram describing a bend-open package according to a sixteenth
embodiment;

Fig. 39 is a diagram describing a bend-open package according to a seventeenth
embodiment;

Fig. 40 is a diagram describing dispensing of content from the bend-open package
shown in Fig. 39; and

Fig. 41 is a diagram describing a bend-open package according to an eighteenth

embodiment.

DETAILED DESCRIPTION
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[0109] Embodiments of the present invention will now be described with reference to the
accompanying drawings.
First Embodiment

Fig. 1 is a diagram describing a bend-open package 10A according to a first
embodiment. More specifically, Fig. 1(a) is a perspective view of the bend-open package
10A viewed from above, and Fig. 1(b) is a plan view of the bend-open package 10A showing
its surface.
[0110] Fig. 2 is a diagram describing an opening structure of the bend-open package 10A.
More specifically, Fig. 2(a) is a cross-sectional view of the bend-open package 10A taken
along the centerline perpendicular to a transverse direction W, and Fig. 2(b) is an enlarged
cross-sectional view of area al shown in Fig. 2(a).
[0111] Fig. 3 is a diagram describing the bending of the bend-open package 10A. More
specifically, Fig. 3(a) is a side view of the bend-open package 10A showing the start of
bending, and Fig. 3(b) is a side view of the bend-open package 10A folded into two.

Fig. 4 is an enlarged partial cross-sectional view of the bend-open package 10A
showing dispensing of content C from the package.
[0112] As used herein, a longitudinal direction L (lengthwise direction) is the same as the
longitudinal direction of the bend-open package 10A substantially rectangular as viewed from
above, and the transverse direction W (widthwise direction) is the direction perpendicular to
the longitudinal direction L in plane.
[0113] The bend-open package 10A in the first embodiment is a small package containing
(filled with) a single dose of content C, and includes a package body 11 containing content C.
The package body 11 includes a flexible pouch-like body 12, and a lid 13 closing the opening
of the body 12 (refer to Figs. 1 and 2).
[0114] The body 12 includes a pouch-like container 14 containing a predetermined dose
of content C. The container 14 is formed from a synthetic resin film with a thickness of 150
pm (DIAMIRON F manufactured by Mitsubishi Plastics, Inc.) (refer to Figs. 1 and 2).

[0115] The lid 13 includes a substantially flat synthetic resin sheet member 20 arranged
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on the inner side of the package body 11 (the lower side in Fig. 2(a)), and an aluminum foil
sealant 40 press-bonded to the sheet member 20 on the outer side of the package body 11 (the
upper side in Fig. 2(a)).

[0116] The sheet member 20 is sized and shaped to cover the opening of the body 12.
The back periphery of the sheet member 20 is thermal-welded to the periphery of the opening
of the body 12 to close the opening of the body 12 with the lid 13 (refer to Fig. 2(a)).

[0117] The sheet member 20 is a composite laminate of an amorphous polyethylene
terephthalate (A-PET) sheet base 20a with a thickness of 0.3 mm and a polyethylene (PE)
film sealant material 20b with a thickness of 0.03 mm (refer to Fig. 2(b)).

[0118] The film sealant material 20b is adhered to cover both front and back sides (or at
least one of the two sides) of the sheet base 20a.

The sheet member 20 may also be a composite laminate including a biaxially
oriented polyester (OPET) sheet (not shown) in addition to the sheet base 20a and the film
sealant material 20b.

[0119] The sheet member 20 has, in its middle in the longitudinal direction L, a bend
portion 21 foldable into two in the longitudinal direction L. The bend portion 21 extends in
the transverse direction W perpendicular to the longitudinal direction L of the sheet member
20 (refer to Figs. 1 and 2).

[0120] The bend portion 21 has, in its middle in the transverse direction W, an opening
area 22 indicated by a two-dot chain line in Fig. 1. The opening area 22 on the sheet
member 20 has a slit cut 23 in its middle surface. The slit cut 23 penetrates in a thickness
direction T when the sheet member 20 is bent (refer to Figs. 1 and 2).

[0121] The cut 23 is formed in the transverse direction W perpendicular to the
longitudinal direction L of the sheet member 20, and has an arc shape curving to one end of
the sheet member 20 in the longitudinal direction L as viewed in the thickness direction T of
the sheet member 20. The cut 23 has a width Wi equal to or less (preferably about 70% or
less) than the width of the sheet member 20 in the transverse direction W (refer to Fig. 1(b)).

[0122] The sealant 40 includes aluminum foil with a thickness of 0.02 mm and
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heat-sealable acrylic copolymer coated on both the front and back sides of the aluminum foil
(refer to Fig. 2(b)).

The sealant 40 is one size smaller than the opening area 22 of the bend portion 21,
and sized and shaped to cover the cut 23 in the opening area 22. The sealant 40 has a rupture
strength that causes a rupture when the bend portion 21 of the sheet member 20 is bent to a
predetermined bend angle 61 or less (refer to Figs. 3 and 4).

[0123] The back side of the sealant 40, which is press-bonded to the surface of the sheet
member 20, is substantially uniformly coated (or covered) with an adhesive layer 40a formed
from an adhesive such as a hot-melt (refer to Fig. 2(b)).

More specifically, the sealant 40 is press-bonded to the outer surface of the opening
area 22, which is to be mountain folded when the bend portion 21 of the sheet member 20 is
folded into two, to cover the cut 23 in the opening area 22 (refer to Figs. 1 to 3).

[0124] A large number of depressions 41 and projections 42 are substantially uniformly
formed over the surface surrounded by a periphery 40b of the sealant 40 (refer to Fig. 2(b)).
The entire periphery 40b is embedded in the surface of the sheet member 20 in the thickness
direction T by a predetermined depth D1.

[0125] The embedding depth D1 of the periphery 40b is about 0.1 mm. The height
difference D2 between the depressions 41 and the projections 42 is about 0.1 to 10 times a
thickness E1 of the sealant 40, and may preferably be five times or less (refer to the enlarged
view of area al shown in Fig. 2(a)).

[0126] In the bend-open package 10A described above, the entire periphery 40b of the
sealant 40 covering the cut 23 in the sheet member 20, which forms the lid 13, is embedded in
the surface of the sheet member 20 in the thickness direction T. The bend-open package 10A
thus has an increased press-bonded area achieved by the embedded portion.

[0127] This embedding enables the periphery 40b of the sealant 40 to be more firmly
press-bonded to the sheet member 20. Additionally, a fingertip touching the bond between
the sheet member 20 and the press-bonded sealant 40 can receive smooth feel without being

caught on the periphery 40b of the sealant 40.
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[0128] Moreover, bend-open packages 10A may touch or abut each other when, for
example, the packages are conveyed or transported. In such a case, a part of a bend-open
package 10A is reliably prevented from touching or abutting the periphery 40b of the sealant
40 embedded in the sheet member 20 in an adjacent bend-open package 10A.  The sealant 40
is reliably prevented from peeling or curling.
[0129] In addition, the sealant 40 has a thin part in which the depression 41 and the
projection 42 are formed, and the thin part of the sealant 40 continuously ruptures when the
bend-open package 10A is bent. The small rupture resistance to the rupture for opening the
sealant 40 allows easy and reliable rupture and opening of the sealant 40 covering the cut 23
in the sheet member 20.
[0130] A method for dispensing content C from the bend-open package 10A will now be
described.

First, the bend-open package 10A is held with the lid 13 of the package body 11
facing downward, and then starts being folded into two in a bending direction G.
[0131] When the bend portion 21 of the shect member 20 is bent to the predetermined
bend angle 61 or less, the cut 23 in the bend portion 21 penetrates in the thickness direction T
and the sealant 40 press-bonded to the opening area 22 of the bend portion 21 can rupture to
open (refer to Fig. 3(a)).
[0132] The resultant cut 23 in the sheet member 20 connects to the container 14 of the
body 12. Thus, the bend-open package 10A is bent to squeeze content C stored in the
container 14 through the cut 23 (refer to Figs. 3(b) and 4).
[0133] When the bend portion 21 of the sheet member 20 is folded into two, a tongue 23a
of the cut 23 extends obliquely downward, and the content C that has been squeezed out flows
along the tongue 23a. Thus, the content C stored in the container 14 is less likely to be
squeezed out in a large amount at a time, and is prevented from splattering (rcfer to Figs. 3(b)
and 4).
[0134] In this manner, the sealant 40 is prevented from unsealing until the bend-open

package 10A is bent to the predetermined bend angle 81 or less. This prevents leakage of
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content C stored in the container 14 and reliably maintains the sealing of the sealant 40.
{0135] A method for manufacturing a sheet base 200 used for the sheet member 20 of the
bend-open package 10A and a method for manufacturing the bend-open package 10A using
the sheet base 200 to which the sealant 40 is press-bonded will now be described.

[0136] Fig. 5 is a diagram describing the method for manufacturing the sheet base 200
used for the sheet member 20 of the bend-open package 10A. Fig. 6 is a diagram describing
the method for manufacturing the bend-open package 10A.

[0137] Fig. 7 is a cross-sectional view of a press-cutting/press-bonding machine 402.
Fig. 8 is an enlarged cross-sectional view of a sealant press-cutting unit 404. Fig. 9 is a
cross-sectional view of the press-cutting/press-bonding machine 402 that has press-cut a
sealant base 400. Fig. 10 is a cross-sectional view of the press-cutting/press-bonding
machine 402 that press-bonds a sealant 40 to the sheet base 200.

[0138] Fig. 11 is a diagram describing the sealant press-cutting unit 404 that press-bonds
the sealant 40 to the sheet base 200. More specifically, Fig. 11(a) is an enlarged
cross-sectional view of a sealant pressing part 405 in which the sealant 40 is press-bonded to
the sheet base 200, and Fig. 11(b) is an enlarged cross-sectional view of the sheet base 200 to
which the sealant 40 is press-bonded.

[0139] The method for manufacturing the sheet base 200 to which the sealants 40 are
press-bonded includes a cut forming step (a) for forming cuts 23 in the surface of the
synthetic resin sheet base 200 in a strip. The method also includes a sealant
press-cutting/press-bonding step (b) for press-cutting the aluminum foil sealant base 400 in a
strip into the sealants 40 sized and shaped to cover the cuts 23 in the sheet base 200, and
press-bonding the sealants 40 press-cut from the sealant base 400 to the surface of the sheet
base 200 to cover the cuts 23. The method further includes a base recovery step (c) for
recovering a base waste 400a generated by separating the sealants 40 by winding it in a roll,
and a base winding step (d) for winding the sheet base 200 to which the sealants 40 are
press-bonded ina roll.  These steps are performed in this order (refer to Fig. 5).

[0140] In the cut forming step (a), the sheet base 200 being unwound from a sheet holder
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201 in a strip is fed at a constant speed in a feeding direction F toward a cutter 202. The
cutter 202 forms slit cuts 23 in the middle of the sheet base 200 in the transverse direction W
and at predetermined intervals in the longitudinal direction L of the sheet base 200 (refer to
Fig. 5).
[0141] In the sealant press-cutting/press-bonding step (b), the sealant base 400 being
unwound from a sealant holder 401 in a strip is overlaid on a middle portion of the surface of
the sheet base 200 in the transverse direction W to cover the cuts 23, and the sealant base 400
is fed in the feeding direction F to the press-cutting/press-bonding machine 402 at a constant
speed in synchronization with the feeding speed of the sheet base 200 (refer to Fig. 5).

The sealant base 400 has a width smaller than the width of the sheet base 200 in the
transverse direction W to cover the cuts 23.
[0142] The press-cutting/press-bonding machine 402 includes a sheet mount 403 that is
substantially trapezoidal in cross section and supports the sheet base 200 in a substantially
horizontal position, and the sealant press-cutting unit 404 that press-cuts the sealant base 400
into a size and a shape to cover a cut 23 (refer to Fig. 7).
[0143] The sheet mount 403 is located under the position at which the sealant base 400
overlaid on the sheet base 200 is press-cut. The scalant press-cutting unit 404 is located
above the position at which the sealant base 400 is press-cut, and faces the sealant base 400
overlaid on the sheet base 200 supported on the sheet mount 403 (refer to Fig. 7).
[0144] The sheet mount 403 is formed to substantially horizontally support the sheet base
200 on which the sealant base 400 is overlaid. The sealant press-cutting unit 404 is formed
to press-cut the scalant base 400 overlaid on the sheet base 200 into sealants each sized and
shaped to cover a cut 23 (refer to Fig. 7).
[0145] The sealant press-cutting unit 404 includes the sealant pressing part 405 that
press-bonds the sealants 40 separated from the sealant base 400 to the middle surface portion
of the sheet base 200 in the transverse direction W, a press-cutting section 406 that press-cuts
the sealant base 400 into a size and a shape to cover a cut 23 in the sheet base 200, and a

heater 407 that heats the sealant press-cutting unit 404 (refer to Fig. 7).
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[0146] The entire sealant press-cutting unit 404 is vertically movable by a drive unit (not
shown). The downward movement in the drawing presses the sealant base 400 against the
sheet base 200, whereas the upward movement in the drawing releases the pressing of the
sealant base 400 from the sheet base 200.

{0147] The sealant press-cutting unit 404 reciprocates between a press-bonding position
indicated by solid lines in Fig. 10 and a standby position indicated by solid lines in Fig. 7.
At the press-bonding position, the sealant press-cutting unit 404 press-cuts the sealant base
400 into a sealant 40 sized and shaped to cover a cut 23, and press-bonds the sealant 40
press-cut from the sealant base 400 to the surface of the sheet base 200 to cover the cut 23.
At the standby position, the sealant base 400 is yet to be press-cut.

[0148] The sealant pressing part 405 has a pressing end middle area including a
roughening section 408 that forms a large number of depressions 41 and projections 42 on the
surface of the sealant 40. The working surface of the roughening section 408 is roughened
in correspondence with the depressions 41 and the projections 42 to be formed on the sealant
40 (refer to Fig. 8).

[0149] The depressions 41 and the projections 42 are formed substantially uniformly over
the surface surrounded by the periphery 40b of the sealant 40 when the sealant pressing part
405 of the sealant press-cutting unit 404 press-bonds the sealant 40 press-cut from the sealant
base 400 to the surface of the sheet base 200 (refer to Figs. 11(a) and 11(b)).

[0150] The press-cutting section 406 protrudes substantially vertically downward from
the pressing end periphery of the sealant pressing part 405, and has an edge shape for
press-cutting the sealant base 400 into a size and a shape to cover a cut 23 in the sheet base
200.

[0151] The press-cutting section 406 has a substantially triangle cross-section with an
inner slope and an outer vertical plane meeting each other. The cutting edge has an
embedding angle 02 ranging from about 30 to 110 degrees. The roughened face of the
roughening section 408 has a height difference D2 corresponding to the difference between

the depressions 41 and the projections 42 to be formed on the sealant 40 (refer to Fig. 8).
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[0152] Manufacturing the sheet base 200 to which the sealants 40 are press-bonded
includes a cut forming step (a) for forming, with the cutter 202, cuts 23 in the surface of the
sheet base 200, and feeding the sheet base 200 in the feeding direction F with the sealant base
400 being overlaid on the surface of the sheet base 200 to cover the cuts 23. The sheet base
200 is then transferred to the sealant press-cutting/press-bonding step (b) (refer to Figs. 5 and
7).

[0153] In the sealant press-cutting/press-bonding step (b), the sealant press-cutting unit
404 in the press-cutting/press-bonding machine 402 is moved in the direction for press-cutting
the sealant base 400, and the press-cutting section 406 press-cuts the sealant base 400 overlaid
on the sheet base 200 into a sealant 40 sized and shaped to cover a cut 23 (refer to Fig. 9).
[0154] The sealant 40 press-cut from the sealant base 400 is press-bonded by the sealant
pressing part 405 to the surface of the shect base 200 to cover the cut 23. More specifically,
a pressure of about 500 kg/cm? is applied to the sealant 40 for about 0.1 seconds while being
heated at about 200 °C by the heater 407 (refer to Fig. 10).

The press-bonding may not include the heating by the heater 407.

[0155] The roughening section 408 in the sealant pressing part 405 vertically presses the
surface surrounded by the periphery 40b of the sealant 40 in the thickness direction T. The
pressing forms a large number of depressions 41 and projections 42 substantially uniformly
over the surface surrounded by the periphery 40b of the sealant 40.

[0156] The entire periphery 40b of the sealant 40 is embedded in the surface of the sheet
base 200 in the thickness direction T by a predetermined depth D1 by the press-cutting section
4006 in the sealant pressing part 405 (refer to Figs. 11(a) and 11(b)).

This process enables the continuous manufacture of the sheet base 200 to which the
sealants 40 are press-bonded, which is to be used for the sheet members 20 in bend-open
packages 10A.

[0157] The base waste 400a generated by separating the sealants 40 is recovered in the
base recovery step (c) by winding it in a roll, whereas the sheet base 200 to which the sealants

40 are press-bonded is recovered in the base winding step (d) by winding it in a roll (refer to
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Fig. 5).
[0158] A method for manufacturing bend-open packages 10A using the sheet base 200 to
which the sealants 40 are press-bonded will now be described.

The method for manufacturing the bend-open packages 10A includes a combining
step (e) for combining a film base 300 supporting pouch-like containers 14 and the sheet base
200 to which the sealants 40 are press-bonded while vertically feeding them in the feeding
direction F. The method also includes a longitudinally sealing step (f) for heat-sealing the
bases 200 and 300 in the longitudinal direction L at their both edges, and a transversely
sealing step (g) for heat-sealing the bases 200 and 300 in the transverse direction W at their
overlaps above and under each container 14. The method further includes a filling step (h)
for filling a longitudinally and transversely sealed tubular package 414 with content C, and a
dividing step (i) for separating the tubular package 414 filled with a predetermined dose of
content C into individual bend-open packages 10A. These steps are performed in this order
(refer to Fig. 6).

[0159] The sheet base 200 to which the scalants 40 are press-bonded is wound in a roll
around and held on the sheet holder 210. The film base 300 yet to include the containers 14
is wound in a roll around and held on a film holder 310.

[0160] When the film base 300 is unwound from the film holder 310, the film base 300 is
wound around a forming drum 311. The film base 300 wound around the forming drum 311
is heated by a heater 312 to soften the film base 300 and sequentially form the containers 14
as pouches on the inner surface wound around the film holder 310 (refer to Fig. 6).

[0161] In the combining step (e), the side of the film base 300 unwound from the film
holder 310 opposite to the containers 14 and the side of the sheet base 200 unwound from the
sheet holder 210 opposite to the press-bonded sealants 40 are combined with each other.
‘The combined bases are vertically fed in the feeding direction F by a pair of feeding rolls 431
and transferred to the longitudinally sealing step (f) (refer to Fig. 6).

[0162] In the longitudinally sealing step (f), while the bases 200 and 300 are being

vertically fed in the feeding direction F by a pair of longitudinally sealing rolls 441, both
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longitudinal edges of the bases 200 and 300 are sealed outside the containers 14. The
resultant tubular package 414 is transferred to the transversely sealing step (g) (refer to Fig.
6).
[0163] In the transversely sealing step (g)., while the tubular package 414 is being
vertically fed in the feeding direction F by a pair of transversely sealing rolls 451, the
transverse overlaps of the tubular package 414 that are above and under each container 14 are
sealed. The resultant tubular package 414 is transferred to the dividing step (i).

In the filling step (h), the tubular package 414 is filled from above with content C
supplied through a filling tube 422 included in a filling device 421 (refer to Fig. 6).
[0164] In the dividing step (i), while the tubular package 414 is being vertically fed in the
feeding direction F by a rotary blade 461 and a support roll 462, the longitudinal sealed areas
and the transverse sealed areas of the tubular package 414 are cut in the transverse direction
W. As a result, the tubular package 414 that is continuous in the longitudinal direction L is
separated into individual bend-open packages 10A each filled with a predetermined dose of
content C (refer to Fig. 6).
[0165] This manufacturing method thus enables the continuous manufacture of many
bend-open packages 10A.

A package waste 417 generated by separating the bend-open packages 10A from the
tubular package 414 is recovered by winding it in a roll.
[0166] Moreover, the bend-open packages 10A are manufactured more efficiently by
separating the sheet base 200 to which the sealants 40 are press-bonded into a size and a shape
corresponding to the sheet member 20 included in the lid 13 of each package body 11, and
separating the film base 300 into a size and a shape corresponding to the body 12 of the
package body 11.
[0167] In manufacturing the sheet members 20, each sealant 40 is overlaid on the surface
of the sheet base 200 yet to be separated into the sheet members 20 to cover the corresponding
cut 23, and the scalant 40 is pressed against the surface of the sheet base 200 in the thickness

direction T by the sealant pressing part 405 and the roughening section 408 in the sealant
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press-cutting unit 404.

[0168] The entire sealant 40 pressed by the sealant pressing part 405 has a smaller
thickness, and the area in which the depressions 41 and the projections 42 are formed by the
roughening section 408 also has a smaller thickness.

Thus, bending the bend-open package 10A ruptures the sealant 40 to open with
smaller rupture resistance, and the sealant 40 covering the cut 23 in the sheet member 20 can
rupture to open more easily and reliably.

[0169] Additionally, the sealant 40 deformed to have depressions and projections
provides a larger press-bonded area between the sealant 40 and the sheet base 200 than the
area achieved by press-bonding the sealant 40 to the surface of the sheet base 200 in a flat
manner. Thus, the sealant 40 can be more firmly press-bonded to the surface of the sheet
base 200.

[0170] More specifically, the depressions 41 and the projections 42 substantially
uniformly formed on the surface of the sealant 40 provide substantially uniform
press-bonding. The reliable press-bonding of the entire sealant 40 to the surface of the sheet
base 200 can be visually observed.

[0171] Additionally, instead of adhering the sealant 40 to the sheet base 200 using an
agent such as glue or adhesive, the sealant pressing part 405 press-bonds the sealant 40 more
reliably to the surface of the sheet base 200 to cover the cut 23.

[0172] Other examples of the bend-open package 10A will now be described. The same
or corresponding components herein are given the same reference numerals, and will not be
described in detail.

Second Embodiment

[0173] In the first embodiment described above, the periphery 40b of the sealant 40 is
embedded in the surface of the sheet base 200 by the press-cutting section 406. In a second
embodiment, a press-cutting section 416 press-bonds a sealant 40 to the surface of the sheet
base 200 to be substantially flush with the sheet base 200 as shown in Fig. 12.

Fig. 12 is an enlarged cross-sectional view of another example showing
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press-bonding according to the second embodiment.

[0174] The press-cutting section 416 is included in a sealant press-cutting unit 404
according to the second embodiment and shaped to press the periphery 40b of the sealant 40
substantially flat. When the sealant 40 press-cut from the sealant base 400 is press-bonded
to the surface of the sheet base 200 by a sealant pressing part 405, a roughening section 408
forms depressions 41 and projections 42 on the surface of the sealant 40 and the press-cutting
section 416 press-bonds the periphery 40b of the sealant 40 to the surface of the sheet base
200 to be substantially flush with the sheet base 200.

[0175] A fingertip touching the bond between the sheet base 200 and the press-bonded
sealant 40 can receive smooth feel without being caught on the periphery 40b of the sealant
40. This embodiment thus has functions and effects additional to those in the first
embodiment.

Third Embodiment

{0176] In the first embodiment described above, the press-cutting section 406 extends
vertically downward. In a third embodiment, a press-cutting section 426 extends outward
and obliquely downward, and a press-cutting section 436 extends vertically downward as
shown in Fig. 13.

[0177] Fig. 13 is a diagram describing still another example of press-bonding according
to the third embodiment. More specifically, Fig. 13(a) is an enlarged cross-sectional view of
the sealant 40 showing its periphery 40b embedded in the sheet base 200 to extend outward in
an obliquely downward direction. Fig. 13(b) is an enlarged cross-sectional view of the
sealant 40 showing its periphery 40b embedded in the sheet base 200 to form an acute angle.
[0178] The press-cutting section 426 in Fig. 13(a) extends outward and obliquely
downward, and includes a cutting edge with an angle 63 smaller than the angle 62 of the
cutting edge of the press-cutting section 406 in the first embodiment (refer to the enlarged
view in Fig. 13(a)).

[0179] The press-cutting section 426 deforms the periphery 40b of the sealant 40 acutely

outward in obliquely downward directions that cross the thickness direction T.  This embeds
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the periphery 40b of the sealant 40 more acutely and deeply in the surface of the sheet base
200. The periphery 40b of the sealant 40 can thus be more firmly press-bonded to the sheet
base 200.

{0180] The press-cutting section 436 in Fig. 13(b) extends vertically downward, and
includes a cutting edge with an angle 64 larger than the angle 62 of the cutting edge of the
press-cutting section 406 (refer to the enlarged view in Fig. 13(b)).

[0181] The periphery 40b of the sealant 40 is embedded in the surface of the sheet base
200 by the press-cutting section 436 to form a substantially triangle cross-section with a pair
of slopes meeting cach other, and thus achieve a larger press-bonded area of the embedded
part. The periphery 40b of the sealant 40 can thus be more firmly press-bonded to the sheet
base 200.

[0182] Thus, this sealant 40 is prevented from unsealing until the bend-open package 10A
is bent to the predetermined bend angle 61 or less. This prevents leakage of content C stored
in the container 14. This embodiment thus has functions and effects additional to those in
the first embodiment.

Fourth Embodiment

[0183] In the first embodiment described above, the bend-open package 10A has the
sealant 40 with its periphery 40b entirely embedded. In a fourth embodiment, a bend-open
package 10A has a sealant 40 with its periphery 40b partially embedded as shown in Fig. 14.
[0184] Fig. 14 is a diagram describing the bend-open package 10A according to the
fourth embodiment. More specifically, Fig. 14(a) is a plan view of the bend-open package
10A with short-side edges 40b1 of the sealant 40 embedded in a sheet member 20, and Fig.
14(b) is a plan view of the bend-open package 10A with long-side edges 40b2 of the sealant
40 embedded in the sheet member 20.

[0185] In the bend-open package 10A according to the fourth embodiment, the periphery
40b of the sealant 40 has the pair of short-side edges 40b1 facing each other in the transverse
direction W. The short-side edges 40bl and extensions to the short-side edges 40bl are

embedded in the surface of the sheet member 20 (refer to Fig. 14(a)).
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[0186] In some embodiments, the pair of long-side edges 40b2 of the periphery 40b of
the sealant 40, which face each other in the longitudinal direction L, and extensions to the
long-side edges 40b2 may be embedded in the surface of the sheet member 20 (refer to Fig.
14(b)).

[0187] Thus, the sealant 40 is prevented from unsealing until the bend-open package 10A
is bent to the predetermined bend angle 01 or less.  This more reliably maintains the sealing
of the sealant 40. This embodiment thus has functions and effects additional to those in the
first embodiment.

Fifth Embodiment

[0188] In the first embodiment described above, the sealant 40 in the bend-open package
10A can rupture to open when bent. In a fifth embodiment, a sealant 40 in a bend-open
package 10A is peeled to open when bent as shown in Fig. 15.

[0189] Fig. 15 is a diagram describing the bend-open package 10A according to the fifth
embodiment. More specifically, Fig. 15(a) is a perspective view of the bend-open package
10A viewed from above, and Fig. 15(b) is a plan view of the bend-open package 10A showing
its surface.

{0190] The bend-open package 10A in the fifth embodiment includes an adhesive layer
having peelable adhesion that adheres a sheet member 20 and a film member 30A together.
The adhesive layer adheres the opposite surfaces between a cut 23 in the sheet member 20 and
a cut 33 formed in the film member 30A within the opening area 22. The sealant 40 having
a large number of depressions 41 and projections 42 is press-bonded to the surface within the
opening area 22 defined as a bend portion 21 for both the members 20 and 30A to cover the
cuts 23 and 33.

[0191] When the bend-open package 10A in the fifth embodiment is bent, the area
between the cuts 23 and 33 in the members 20 and 30 is peeled to open, and the sealant 40
also ruptures to open. The cuts 23 and 33 in the members 20 and 30 penetrate in the
thickness direction T, and content C stored in the container 14 can be dispensed through the

cuts 23 and 33.
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[0192] Thus, the sealant 40 is prevented from unsealing until the bend-open package 10A
is bent to the predetermined bend angle 61 or less. This more reliably maintains the sealing
of the cuts 23 and 33. This embodiment thus has functions and effects additional to those in
the first embodiment.

Sixth Embodiment

[0193] In the first embodiment described above, the bend-open package 10A has the
sealant 40 adhered to the sheet member 20. In a sixth embodiment, a bend-open package
10B has a sheet member 20B to which a sealant 40 is press-bonded, and the sheet member
20B is adhered to one film member 30B as shown in Figs. 16 and 17.

[0194] Fig. 16 is a diagram describing the bend-open package 10B according to the sixth
embodiment. More specifically, Fig. 16(a) is a perspective view of the bend-open package
10B viewed from above, and Fig. 16(b) is a plan view of the bend-open package 10B showing
its surface.

[0195] Fig. 17 is a diagram describing dispensing of content C from the bend-open
package 10B shown in Fig. 16. More specifically, Fig. 17(a) is a cross-sectional view of the
bend-open package 10B yet to be bent, taken along the centerline perpendicular to the
transverse direction W, and Fig. 17(b) is a side view of the bend-open package 10B showing
dispensing of content C from the package 10B.

[0196] The bend-open package 10B in the sixth embodiment includes a package body 11
formed from two film members 30B having substantially the same size and shape with their
peripheries adhered to each other.

One of the film members 30B has an opening 34 in its surface, and the sheet member
20B has a cut 23. The opening 34 and the cut 23 are aligned with each other, and then the
sheet member 20B to which the press-bonded sealant 40 is press-bonded is adhered to the
film member 30B.

[0197] The sealant 40 can rupture to open when the bend-open package 10B is bent in the
sixth embodiment, and thus content C stored in the container 14 can be dispensed through the

cut 23 and the opening 34.
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Thus, this sealant 40 more reliably maintains the sealing until the sealant 40 can
rupture to open when the bend-open package 10B is bent. This embodiment thus has
functions and effects additional to those in the first embodiment.

Seventh Embodiment

10198] In the sixth embodiment described above, the bend-open package 10B has the two
film members 30B adhered to each other. In a seventh embodiment, a bend-open package
10C is formed from one film member 30C folded into two as shown in Fig. 18.

[0199] Fig. 18 is a diagram describing the bend-open package 10C according to the
seventh embodiment. More specifically, Fig. 18(a) is a perspective view of the bend-open
package 10C viewed from above, and Fig. 18(b) is a plan view of the bend-open package 10C
showing its surface.

[0200] The bend-open package 10C in the seventh embodiment is formed by folding the
film member 30C that is the package body 11 having substantially the same width as the two
film members 30B. The film member 30C is folded into two along an imaginary bend line
(not shown) that is the centerline in the transverse direction W, and the three corresponding
facing edges are adhered to one another.

[0201] The film member 30C has an opening 34 in its one surface, and the sheet member
20B has a cut 23. The opening 34 and the cut 23 are aligned with each other, and then the
sheet member 20B to which the sealant 40 is press-bonded is adhered to the film member
30C.

[0202] The sealant 40 can rupture to open when the bend-open package 10C is bent in the
seventh embodiment, and thus content C stored in the container 14 can be dispensed through
the cut 23 and the opening 34.

Thus, this sealant 40 more reliably maintains the sealing until the sealant 40 can
rupture to open when the bend-open package 10C is bent. This embodiment thus has
functions and effects additional to those in the first embodiment.

Eighth Embodiment

[0203] In the first to seventh embodiments described above, the bend-open packages 10A
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to 10C each have the sealant 40 with its periphery 40b embedded in and press-bonded to the
surface of the sheet member 20 in the thickness direction T. In an eighth embodiment, a
bend-open package 10D has a protrusion 24 protruding outwardly from the surface of a sheet
member 20 and along the periphery 40b of a sealant 40 as shown in Fig. 19.

[0204] Fig. 19 is a diagram describing the bend-open package 10D according to the
eighth embodiment. More specifically, Fig. 19(a) is a perspective view of the bend-open
package 10D viewed from above, and Fig. 19(b) is a cross-sectional view of the bend-open
package 10D taken along the centerline perpendicular to the transverse direction W.

[0205] Fig. 20 is a cross-sectional view of a press-cutting/press-bonding machine 402 that
press-bonds a sealant 40 to the sheet base 200. Fig. 21 is a diagram describing a sealant
press-cutting unit 404 that press-bonds the secalant 40 to the sheet base 200. More
specifically, Fig. 21(a) is an enlarged cross-sectional view of a sealant pressing part 405 in
which the sealant 40 is press-bonded to the sheet base 200, and Fig. 21(b) is an enlarged
cross-sectional view of the sheet base 200 to which the sealant 40 is press-bonded.

[0206] In the bend-open package 10D according to the eighth embodiment, the entire
periphery 40b of the sealant 40 is embedded in and press-bonded to the surface of the sheet
member 20 in the thickness direction T by a predetermined depth D1 to have an embedded
portion having a depth gradually increasing from the middle toward the outer periphery of the
sealant 40, and the press-bonded periphery 40b is buried under the surface of the sheet
member 20 (refer to the enlarged view of area a2 shown in Fig. 19(b)).

[0207] The protrusion 24 that has substantially an arc cross-section and has a height
smaller than the thickness E1 of the sealant 40 protruding outwardly from the surface of the
sheet member 20 is formed on the surface within the opening area 22 of the sheet member 20
and along the periphery 40b of the sealant 40. The protrusion 24 is continuous along the
entire periphery of the sealant 40 (refer to Fig. 19(a) and the enlarged view of area a2 shown
in Fig. 19(b)).

[0208] The protrusion 24 has a width Wk of about 0.1 mm. The protrusion 24 has a

smooth, curved outer surface that is gradually raised from the periphery of the sheet member
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20 toward the periphery of the sealant 40 (refer to the enlarged view of area a2 shown in Fig.
19(b)).

[0209] The protrusion 24 has a height E2 equal to at least about 50% of the thickness E1
of the sealant 40. More specifically, the sealant 40 has a thickness of 0.02 mm (= 20 um),
whereas the protrusion 24 has a height E2 of about 0.01 mm (= 10 um) (refer to the enlarged
view of area a2 shown in Fig. 19(b)). The height E2 of the protrusion 24, which is at least
about 50% of the thickness E1 of the sealant 40, may be about 0.01 mm or more.

[0210] To manufacture the sheet base 200 to which the sealants 40 are press-bonded,
which is to be used for the sheet member 20 of the bend-open package 10D according to the
eighth embodiment, the sealant press-cutting unit 404 in the press-cutting/press-bonding
machine 402 is lowered to cut each sealant 40 by press-cutting the sealant base 400 (refer to
Fig. 20).

[0211] The entire periphery 40b of the sealant 40 press-cut from the sealant base 400 is
embedded in the surface of the sheet base 200 in the thickness direction T by a press-cutting
section 406. The sheet base 200 is heated to about 150 °C under pressure along the
periphery 40b of the sealant 40, and the heated part deforms to protrude outwardly from the
surface of the sheet base 200 (refer to the enlarged view in Fig. 20).

[0212] In this manner, the protrusion 24 that has substantially an arc cross-section and has
a height smaller than the thickness E1 of the sealant 40 protruding outwardly from the surface
of the sheet member 20 is formed continuously along the entire periphery 40b of the sealant
49 press-bonded to the surface of the sheet base 200 (refer to Figs. 21{a) and 21(b)).

[0213] The sealant press-cutting unit 404 heats the sealant 40 at a temperature of about
150 °C. The sealant press-cutting unit 404 press-bonds the sealant 40 to the sheet base 200
at a pressure of about 50 kg per cm? (10 x 10 mm). The sealant press-cutting unit 404 is
lowered at a speed of about 10 m/s for press-cutting and press-bonding the sealant 40 to the
sheet base 200.

[0214] In the bend-open package 10D according to the eighth embodiment, the entire

periphery 40b of the sealant 40 covering the cut 23 in the sheet member 20 is embedded in
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and press-bonded to the surface within the opening area 22 on the sheet member 20 in the
thickness direction T by the predetermined depth D1.  The protrusion 24 protrudes outwardly
from the surface of the sheet member 20 and is continuous along the entire periphery 40b of
the sealant 40 (refer to Fig. 19).

[0215] When many bend-open packages 10D are conveyed or transported together, one
bend-open package 10D obliquely touching or rubbing against the surface of the sheet
member 20 in an adjacent bend-open package 10D in any direction more reliably avoids
direct contact with or rubbing against the periphery 40b of the sealant 40 in the adjacent
bend-open package 10D.

[0216] More specifically, when one bend-open package 10D moves onto the sealant 40 in
another bend-open package 10D, which is press-bonded to the surface of the sheet member 20
to cover the cut 23, the bend-open package 10D comes in contact with the protrusion 24 along
the periphery 40b of the sealant 40, and reliably avoids direct contact with the periphery 40b
of the sealant 40.

[0217] The bend-open package 10D climbs over the protrusion 24 protruding from the
surface of the sheet member 20 in the other bend-open package 10D, and smoothly moves
onto the sealant 40. This more reliably prevents contact or rubbing against the periphery 40b
of the sealant 40 press-bonded to the surface of the sheet member 20.

[0218] In this manner, when bend-open packages 10D touch each other or rub against
each other, the sealant 40 covering the cut 23 is more reliably prevented from peeling or
curling.

Thus, the sealant 40 is prevented from unsealing the cut 23 until the bend-open
package 10D is bent to the predetermined bend angle 61 or less. This more reliably prevents
leakage of content C stored in the bend-open package 10D.

[0219] Moreover, when the bend-open package 10D is held with fingertips, the fingertips
or fingernails are less likely to be caught on the periphery 40b of the sealant 40 press-bonded
to the surface of the sheet member 20 in any direction. The fingertips or fingernails climb

over the protrusion 24 protruding from the surface of the sheet member 20 and smoothly
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move onto the sealant 40. This more reliably prevents the sealant 40 covering the cut 23
from peeling or curling, thus providing smoother feel.
[0220] Additionally, the protrusion 24 has a smooth curved shape gradually being raised
from the periphery of the sheet member 20 toward the periphery of the sealant 40, and thus
has little resistance to being climbed over and allows a smooth move over the protrusion 24 to
the sealant 40.
[0221] One bend-open package 10D or a fingertip or a fingernail smoothly climbs over
the protrusion 24 and moves onto the sealant 40 in another bend-open package 10D. This
more reliably prevents the sealant 40 covering the cut 23 from peeling or curling.
[0222] Thus, the sealant 40 is prevented from unsealing the cut 23 until the bend-open
package 10D is bent to the predetermined bend angle 01 or less. This embodiment thus has
functions and effects additional to those in the first to seventh embodiments.
Ninth Embodiment
[0223] In the eighth embodiment described above, the protrusion 24 extends along the
periphery 40b of the sealant 40. In a ninth embodiment, a sheet base 200 has a protrusion 24
covering the periphery 40b of a scalant 40 as shown in Fig, 22.

Fig. 22 is an enlarged cross-sectional view of the sheet base 200 with the protrusion
24 in the ninth embodiment press-bonded to cover the periphery 40b of the sealant 40.
[0224] The sheet base 200 in the ninth embodiment has the protrusion 24 formed along
the entire periphery 40b of the sealant 40, which is press-bonded to the surface within the
opening area 22 on the sheet base 200 to cover the cut 23. The protrusion 24 covers the
periphery 40b of the sealant 40 (refer to Fig. 22).
[0225] When many bend-open packages 10D manufactured using the sheet base 200 in
the ninth embodiment are conveyed or transported together, adjacent bend-open packages
10D may touch each other or rub against each other, but can more reliably prevent the sealant
40 covering the cut 23 from peeling or curling.
[0226] Thus, the sealant 40 is prevented from unsealing the cut 23 until the bend-open

package 10D is bent to the predetermined bend angle 81 or less.  This more reliably prevents
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leakage of content C stored in the package body 11. This embodiment thus has functions
and effects additional to those in the first to eighth embodiments.

Tenth Embodiment

[0227] In the first to ninth embodiments described above, the depressions 41 and the
projections 42 are formed in the sealant 40. In a tenth embodiment, the depressions 41 and
the projections 42 are eliminated. A sealant press-cutting unit 404 forms a sealant 40
press-bonded to the surface of a sheet base 200 into a substantially flat or arc shape as shown
in Fig. 23.

[0228] Fig. 23 is an enlarged cross-sectional view of the sealant press-cutting unit 404
that press-bonds the sealant 40 to the sheet base 200 according to the tenth embodiment.
More specifically, Fig. 23(a) is an enlarged cross-sectional view of the sealant press-cutting
unit 404 in which the pressing surface of a sealant pressing part 405 is substantially straight in
cross section, and Fig. 23(b) is an enlarged cross-sectional view of the sealant press-cutting
unit 404 in which the pressing surface of a sealant pressing part 405 is in a substantially arc
and concave upward in cross section.

[0229] The sealant press-cutting unit 404 according to the tenth embodiment corresponds
to the sealant press-cutting unit 404 shown in Fig. 23(a) with the sealant pressing part 405
substantially straight in cross section, and the sealant press-cutting unit 404 shown in Fig.
23(b) with the sealant pressing part 405 in a substantially arc and concave upward in cross
section.

[0230] When a scalant 40 press-cut from the sealant base 400 is press-bonded to the
surface of the sheet base 200 to cover the cut 23, the pressing of the sealant pressing part 405
in Fig. 23(a) forms the surface surrounded by the periphery 40b of the sealant 40 into a
substantially straight in cross section. The press-bonding of the sealant pressing part 405 in
Fig. 23(b) forms the surface surrounded by the periphery 40b of the sealant 40 into a
substantially arc and convex upward in cross section.

[0231] More specifically, when the sealant press-cutting unit 404 in the tenth embodiment

press-bonds the sealant 40 to the surface of the sheet base 200, the protrusion 24 is
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continuously formed along the entire periphery 40b of the sealant 40. This embodiment thus
has functions and effects additional to those in the first to ninth embodiments.

Eleventh Embodiment

[0232] Fig. 25 is a diagram describing a bend-open package 10E according to an eleventh
embodiment. More specifically, Fig. 25(a) is a perspective view of the bend-open package
10E viewed from above, and Fig. 25(b) is a plan view of the bend-open package 10E shown
in Fig. 25(a).

[0233] Fig. 26 is a diagram describing the opening structure of the bend-open package
10E. More specifically, Fig. 26(a) is a cross-sectional view of the bend-open package 10E
taken along the centerline perpendicular to the transverse direction W, and Fig. 26(b) is an
enlarged cross-sectional view of area al shown in Fig. 26(a).

[0234] Fig. 27 is a diagram describing the bending of the bend-open package 10E.
More specifically, Fig. 27(a) is a side view of the bend-open package 10E showing the start of
bending, and Fig. 27(b) is a side view of the bend-open package 10E folded into two. Fig.
28 is an enlarged partial cross-sectional view of the bend-open package 10E showing
dispensing of content C from the package.

[6235] As used herein, the longitudinal direction L (lengthwise direction) is the same as
the longitudinal direction of the bend-open package 10E substantially rectangular as viewed
from above, and the transverse direction W (widthvﬁsc direction) is the direction
perpendicular to the longitudinal direction L in plane.

[0236] The bend-open package 10E in the eleventh embodiment is a small package
containing (filled with) a single dose of content C, and includes a package body 11
substantially rectangular as viewed from above. The package body 11 includes a flexible
pouch-like body 12, and a lid 13 closing the opening of the body 12 (refer to Figs. 25 and 26).
[0237] The body 12 includes a pouch-like container 14 containing a predetermined dose
of content C. The container 14 is formed from a synthetic resin film with a thickness of 150
um (DIAMIRON F manufactured by Mitsubishi Plastics, Inc.) (refer to Figs. 25 and 26).

[0238] The lid 13 includes a substantially flat synthetic resin sheet member 20 arranged
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on the inner side of the package body 11 (the lower side in Fig. 26(a)), and an aluminum foil
sealant 40 press-bonded to the sheet member 20 on the outer side of the package body 11 (the
upper side in Fig. 26(a)).
[0239] The sheet member 20 is sized and shaped to cover the opening of the body 12.
The back periphery of the sheet member 20 is thermal-welded to the periphery of the opening
of the body 12 to close the opening of the body 12 with the lid 13 (refer to Fig. 26(a)).
[0240] The sheet member 20 includes an A-PET sheet base 20a with a thickness of 300
pm. A PE film sealant material 20b is adhered to each of the front and back sides of the
sheet base 20a (refer to Fig. 26(b)).
[0241] The film sealant material 20b is adhered to cover both the front and back sides (or
at least one of the two sides) of the sheet base 20a.

The sheet member 20 may also be a composite laminate including an OPET sheet
(not shown) in addition to the sheet base 20a and the film sealant material 20b.
[0242] The sheet member 20 has, in its middle in the longitudinal direction L, a bend
portion 21 foldable into two in the longitudinal direction L. The bend portion 21 extends in
the transverse direction W perpendicular to the longitudinal direction L of the sheet member
20 (refer to Figs. 25 and 26).
[0243] The bend portion 21 has, in its middle in the transverse direction W, an opening
area 22 indicated by a two-dot chain line in Fig. 25. The opening area 22 on the sheet
member 20 has a slit cut 23 in its middle surface. The slit cut 23 penetrates in the thickness
direction T of the sheet member 20 (refer to Figs. 25 and 26).
[0244] The cut 23 is formed in the transverse direction W perpendicular to the
longitudinal direction L of the sheet member 20, and has an arc shape curving to one end of
the sheet member 20 in the longitudinal direction L as viewed in the thickness direction T of
the sheet member 20. The cut 23 has a width Wi equal to or less (preferably about 70% or
less) than the width of the sheet member 20 in the transverse direction W (refer to Fig. 25(b)).
[0245] The sealant 40 includes aluminum foil with a thickness of 20 um, and has a

substantially elliptic cross-section with a length of 20 mm and a width of 10 mm as viewed
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from above. The back side of the aluminum foil is coated with heat-sealable acrylic

copolymer (refer to Fig. 26(b)).

[0246] The sealant 40 is one size smaller than the opening area 22 of the bend portion 21,
and arranged on the outer surface of the opening area 22, which is to be mountain folded
when the bend portion 21 of the sheet member 20 is folded into two. The sealant 40 is sized
and shaped to cover the cut 23 in the opening area 22. The sealant 40 has a rupture strength
that causes a rupture when the bend portion 21 of the sheet member 20 is bent to a
predetermined bend angle 81 or less (refer to Figs. 27 and 28).

[0247] The back side of the sealant 40, which is press-bonded to the surface of the sheet
member 20, is substantially uniformly coated (or covered) by about 5 um with an adhesive
layer 40a formed from an adhesive such as a hot-melt. A large number of depressions 41
and projections 42 are substantially uniformly formed over the surface surrounded by the
periphery 40b of the sealant 40 (refer to Fig. 26(b)).

[0248] The periphery 40b of the sealant 40 is embedded in and press-bonded to the
surface of the sheet member 20 in the thickness direction T by a predetermined depth D1 and
is buried under the surface of the sheet member 20. The embedding depth of the
press-bonded periphery 40b gradually increases from the middle toward the outer periphery of
the sealant 40 (refer to the enlarged view of area a2 shown in Fig. 26(a)).

[0249] The embedding depth D1 of the periphery 40b is about 0.5 or more times the
thickness E1 of the sealant 40, and is more specifically about 0.1 mm. The height difference
D2 between the depressions 41 and the projections 42 is about 0.1 to 10 times the thickness
EI of the secalant 40, and may preferably be five times or less (refer to the enlarged view of
area a2 shown in Fig. 26(a)).

[0250] The sheet member 20 has a smooth and curved protrusion 24a on its part along the
periphery 40b of the sealant 40. The protrusion 24a is higher than the periphery 40b of the
sealant 40 embedded in the sheet member 20 and protrudes outwardly from the surface of the
sealant 40 press-bonded to the sheet member 20 (refer to the enlarged view of area a2 shown

in Fig. 26(a)).
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[0251] The protrusion 24a is formed on the surface of the sheet member 20 along the
periphery 40b of the sealant 40 and is continuous along the entire periphery 40b. The
protrusion 24a has a width Wk that is about once or more times the thickness E1 of the sealant
40. The protrusion 24a has a smooth, curved outer surface that is gradually raised from the
periphery of the sheet member 20 toward the periphery of the sealant 40 (refer to the enlarged
view of area a2 shown in Fig. 26(a)).

[0252] The protrusion 24a has a height E2 that is about 0.5 or more times the thickness
El of the sealant 40. More specifically, the protrusion 24a on the sheet member 20 is higher
than the surface of the sealant 40 press-bonded to the sheet member 20. The sealant 40 has a
thickness of 20 um, whereas the height E2 of the protrusion 24a is about 60 um (refer to the
enlarged view of area a2 shown in Fig. 26(a)).

[0253] When many bend-open packages 10E are conveyed or transported together, one
bend-open package 10E may obliquely touch or rub against the surface of the sheet member
20 in an adjacent bend-open package 10E.

[0254] However, the protrusion 24a protruding from the surface of the sheet member 20
in the adjacent bend-open package 10E serves as a protective wall, which reliably prevents the
bend-open package 10E from coming into direct contact with the periphery 40b of the sealant
40 in the adjacent bend-open package 10E.

[0255] This prevents the sealant 40 covering the cut 23 in the adjacent bend-open
package 10E from having a scratch on its surface and peeling or curling at its edge.
Additionally, the sealant 40 reliably seals the cut 23 until the sealant 40 can rupture to open
when the bend-open package 10E is bent.

[0256] Thus, the sealant 40 is prevented from unsealing the cut 23 and maintains the
sealing unti] the bend-open package 10E is bent to the predetermined bend angle 61 or less.
This reliably prevents leakage of content C stored in the container 14 of the body 12 included
in the package body 11.

[0257] Moreover, the part corresponding to the protrusion 24a on the sheet member 20

has higher rigidity, and thus has strength high enough to withstand pressure applied from
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above to the sheet member 20. The sealant 40 is thus more reliably prevented from
unsealing the cut 23.

[0258] Additionally, the entire periphery 40b of the sealant 40 is embedded in the surface
of the sheet member 20 in the thickness direction T. Thus, a fingertip can receive smooth
feel without being caught on the periphery 40b of the sealant 40.

[0259] In addition, the width Wk of the protrusion 24a is about once or more times the
thickness E1 of the sealant 40, Thus, if one bend-open package 10E touches the protrusion
24a on a sheet member 20, the protrusion 24a is less likely to chip or deform, and will stably
function as a protective wall.

[0260] A method for dispensing content C from the bend-open package 10E will now be
described.

First, the bend-open package 10E is picked with fingers on the short sides. The
bend-open package 10E is held with the lid 13 of the package body 11 facing downward, and
then starts being folded into two in the bending direction G (refer to Fig. 27(a)).

[0261] When the bend-open package 10E is bent to the predetermined bend angle 61 or
less, the sealant 40 press-bonded to the opening area 22 on the bend portion 21 ruptures to
open, and the cut 23 in the bend portion 21 is open in the thickness direction T (refer to Fig.
27(b)).

[0262] The open cut 23 in the sheet member 20 connects to the container 14 of the body
12. Thus, the bend-open package 10E is bent to squeeze content C stored in the container 14
through the cut 23 (refer to Fig. 28).

[0263] When the bend portion 21 of the sheet member 20 is folded into two, a tongue 23a
of the cut 23 extends obliquely downward, and the content C that has been squeezed out flows
along the tongue 23a. Thus, the content C stored in the container 14 is less likely to be
squeezed out in a large amount at a time, and is prevented from splattering (refer to Figs.
27(b) and 28).

[0264] In this manner, the sealant 40 is prevented from unsealing the cut 23 until the

bend-open package 10E is bent to the predetermined bend angle 61 or less, and the sealing by
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the sealant 40 is more reliably maintained. This prevents leakage of content C stored in the
container 14.

[0265] A method for manufacturing a sheet base 200 used for the sheet member 20 of the
bend-open package 10E and a method for manufacturing the bend-open package 10E using
the sheet base 200 supporting a press-bonded sealant 40 will now be described.

[0266] Fig. 29 is a diagram describing the method for manufacturing the sheet base 200
used for the sheet member 20 of the bend-open package 10E. Fig. 30 is a diagram
describing the method for manufacturing the bend-open package 10E.

[0267] Fig. 31 is an enlarged side view of a press-cutting/press-bonding machine 402.
Fig. 32 is an enlarged cross-sectional view of a press-cutting roll 404. Fig. 33 is a diagram
describing the press-cutting roll 404 that press-bonds a sealant 40 to the sheet base 200.
More specifically, Fig. 33(a) is an enlarged cross-sectional view of the sealant pressing part
405 that has press-bonded the sealant 40 to the sheet base 200, and Fig. 33(b) is an enlarged
cross-sectional view of the sheet base 200 to which the sealant 40 is press-bonded.

[0268] The method for manufacturing the sheet base 200 to which the sealants 40 are
press-bonded includes a cut forming step (a) for forming cuts 23 in the surface of the
synthetic resin sheet base 200 in a strip. The method also includes a sealant
press-cutting/press-bonding step (b) for press-cutting the aluminum foil sealant base 400 in a
strip into the sealants 40 sized and shaped to cover the cuts 23 in the sheet base 200, and
press-bonding the sealants 40 press-cut from the sealant base 400 to the surface of the sheet
base 200 to cover the cuts 23 while heating. The method further includes a base recovery
step (c) for recovering a base waste 400a generated by separating the sealants 40 by winding
it in a roll, and a base winding step (d) for winding the sheet base 200 to which the sealants 40
are press-bonded in a roll.  These steps are performed in this order (refer to Fig. 29).

[0269] In the cut forming step (a), the sheet base 200 being unwound from a sheet holder
201 in a strip is fed at a constant speed in the feeding direction F toward a cutter 202. The
cutter 202 forms slit cuts 23 in the middle of the sheet base 200 in the transverse direction W

and at predetermined intervals in the longitudinal direction L of the sheet base 200 (refer to
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Fig. 29).
[0270] In the sealant press-cutting/press-bonding step (b), the sealant base 400 being
unwound from a sealant holder 401 in a strip is overlaid on a middle portion of the surface of
the sheet base 200 in the transverse direction W to cover the cuts 23, and the sealant base 400
is fed in the feeding direction F to the press-cutting/press-bonding machine 402 at a constant
speed in synchronization with the feeding speed of the sheet base 200 (refer to Fig. 29).

The sealant base 400 has a width smaller than the width of the sheet base 200 in the
transverse direction W to cover a cut 23.
[0271] The press-cutting/press-bonding machine 402 includes a support roll 403 that
supports the sheet base 200 having cuts 23, and a press-cutting roll 404 that press-cuts the
sealant base 400 into a sealant 40 and press-bonds the sealant 40 to the surface of the sheet
base 200 to cover a cut 23 while heating (refer to Fig. 31).
[0272] The support roll 403 is located under the position at which the sealant base 400
overlaid on the sheet base 200 is press-cut. The press-cutting roll 404 is located above the
position at which the sealant base 400 is press-cut, and faces the sealant base 400 overlaid on
the sheet base 200 supported on the support roll 403. The rolls 403 and 404 are rotated by a
drive unit (not shown) in the feeding direction F at a constant speed in synchronization with
the feeding speed of the sheet base 200 (refer to Fig. 31).
[0273] The press-cutting roll 404 includes press-cutting units 4044 arranged at
predetermined intervals in the circumferential direction of the press-cutting roll 404. Each
press-cutting unit 4044 press-cuts the sealant base 400 into a size and a shape corresponding
to a sealant 40 (refer to Fig. 31).
[0274] The press-cutting unit 4044 includes the sealant pressing part 405 that press-bonds
the sealant base 400 to the middle surface portion of the sheet base 200 in the transverse
direction W, a press-cutting section 406 that press-cuts the sealant base 400 into a size and a
shape to cover a cut 23 in the sheet base 200, and a heater 407 that heats the press-cutting unit
4044 (refer to Fig. 31).

[0275] The sealant pressing part 405 has a substantially arc shape that is convex radially
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outward. The sealant pressing part 405 has a pressing end middle area including a
roughening section 408 that forms a large number of depressions 41 and projections 42 on the
surface of the scalant 40. The working surface of the roughening section 408 is roughened
in correspondence with the depressions 41 and the projections 42 to be formed on the sealant
40 (refer to Fig. 32).

[0276] The press-cutting section 406 protrudes outwardly from the pressing end
periphery of the sealant pressing part 405 in a direction substantially vertical to the
circumference of the press-cutting roll 404, and has an edge shape for press-cutting the sealant
base 400 into a size and a shape to cover a cut 23 in the sheet base 200.

[0277] The press-cutting section 406 has a substantially triangle cross-section with an
inner slope and an outer vertical plane meeting each other. The cutting edge of the
press-cutting section 406 has an embedding angle 02 ranging from about 30 to 110 degrees,
and particularly an angle of 45 degrees. The roughened face of the roughening section 408
has a height difference D2 corresponding to the difference between the depressions 41 and the
projections 42 formed on the sealant 40 (refer to Fig. 32).

[0278] The sealant pressing part 405 and each press-cutting section 406 have a degassing
hole 409 between them.  During the press-bonding of a sealant 40 to the sheet base 200, the
degassing hole 409 removes air left on the flat part. The degassing hole 409 has a pore size
ranging from about 0.1 to 0.3 mm (refer to Figs. 32 and 33).

[0279] The degassing hole 409, which removes air left on the flat part during the
press-bonding of the sealant 40 to the sheet base 200, can prevent microcracks in a part of the
scalant 40 press-bonded to the cut 23. A larger pore size of the degassing hole 409 may
leave a pore mark on the sealant 40, and thus the above pore size range is desirable.

[0280] Manufacturing the sheet base 200 to which the sealants 40 are press-bonded
includes a cut forming step (a) for forming, with the cutter 202, cuts 23 in the surface of the
sheet base 200, and feeding the sheet base 200 in the feeding direction F with the sealant base
400 being overlaid on the surface of the sheet base 200 to cover the cuts 23.  The sheet base

200 is then transferred to the sealant press-cutting/press-bonding step (b) (refer to Figs. 29
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and 31).

[0281] In the sealant press-cutting/press-bonding step (b), the support roll 403 and the
press-cutting roll 404 in the press-cutting/press-bonding machine 402 are rotated in the
feeding direction F at a constant speed, and the press-cutting section 406 of a press-cutting
unit 4044 press-cuts the sealant base 400 overlaid on the sheet base 200 into a sealant 40 sized
and shaped to cover a cut 23 (refer to Figs. 31 and 33).

[0282] The sealant 40 is press-bonded by the sealant pressing part 405 to the surface of
the sheet base 200 to cover the cut 23.  More specifically, a pressure of about 10 kg/mm? is
applied to the sealant 40 for about 0.1 seconds with the press-cutting units 4044 of the
press-cutting roll 404 being heated at about 130 °C by the heater 407 (refer to Figs. 31 and
33).

[0283] For press-cutting the sealant base 400 into the sealant 40, with the entire periphery
40b of the sealant 40 being embedded in the surface of the sheet base 200 in the thickness
direction T by a predetermined depth D1 by the press-cutting section 406 of the press-cutting
unit 4044, the part of the sheet base 200 corresponding to the periphery 40b of the sealant 40
is melted by heating (refer to Fig. 33(a)).

[0284] The melted part of the sheet base 200 is pressed by the press-cutting section 406
of the press-cutting unit 4044 and forced outwardly from the press-cutting section 406. The
pressed part protrudes outwardly from the surface of the sheet base 200 into a substantially
semicircular shape in cross section (refer to the enlarged view of area bl shown in Fig. 33(a)
and the enlarged view of area b2 shown in Fig. 33(b)).

[0285] In this manner, a smooth and curved protrusion 24a is formed on the surface of the
sheet base 200. The protrusion 24a protrudes outwardly from the surface of the sealant 40
press-bonded to the sheet base 200 and along the periphery 40b of the sealant 40. The
protrusion 24a is continuous along the entire periphery 40b.

[0286] For press-bonding the sealant 40 to the surface of the sheet base 200, the surface
surrounded by the periphery 40b of the sealant 40 is pressed in the thickness direction T by

the roughening section 408 in the sealant pressing part 405. The pressing forms a large
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number of depressions 41 and projections 42 substantially uniformly over the surface
surrounded by the periphery 40b of the sealant 40.

[0287] This process enables the continuous manufacture of the sheet base 200 to which
the sealants 40 are press-bonded, which is to be used for the sheet members 20 in bend-open
packages 10E (refer to Fig. 33(b) and the enlarged view of area b2).

The base waste 400a generated by separating the sealants 40 is recovered in the base
recovery step (c) by winding it in a roll, whereas the sheet base 200 to which the sealants 40
are press-bonded is recovered in the base winding step (d) by winding it in a roll (refer to Fig.
29).

[0288] A method for manufacturing bend-open packages 10E using the sheet base 200 to
which the sealants 40 are press-bonded will now be described.

The method for manufacturing the bend-open packages 10E includes a combining
step (e) for combining a film base 300 supporting pouch-like containers 14 and the sheet base
200 to which the sealants 40 are press-bonded while vertically feeding them in the feeding
direction F. The method also includes a longitudinally sealing step (f) for heat-sealing the
bases 200 and 300 in the longitudinal direction L at their both edges, and a transversely
sealing step (g) for heat-sealing the bases 200 and 300 in the transverse direction W at their
overlaps above and under each container 14. The method further includes a filling step (h)
for filling a longitudinally and transversely sealed tubular package 414 with content C, and a
dividing step (i) for separating the tubular package 414 filled with a predetermined dose of
content C into individual bend-open packages 10E. The steps are performed in this order
(refer to Fig. 30).

[0289] The sheet base 200 to which the sealants 40 are press-bonded is wound in a roll
around and held on the sheet holder 210.  The film base 300 yet to include the containers 14
is wound in a roll around and held on a film holder 310 (refer to Fig. 30).

[0290] When the film base 300 is unwound from the film holder 310, the film base 300 is
wound around a forming drum 311. The film base 300 wound around the forming drum 311

is heated by a heater 312 to soften the film base 300 and sequentially form the containers 14
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as pouches on the inner surface wound around the film holder 310 (refer to Fig. 30).
[0291] In the combining step (e), the side of the film base 300 unwound from the film
holder 310 opposite to the containers 14 and the side of the sheet base 200 unwound from the
sheet holder 210 opposite to the press-bonded sealants 40 are combined with each other.
The combined bases are vertically fed in the feeding direction F by a pair of feeding rolls 431
and transferred to the longitudinally sealing step (f) (refer to Fig. 30).
[0292] In the longitudinally sealing step (f), while the bases 200 and 300 are being
vertically fed in the feeding direction F by a pair of longitudinally sealing rolls 441, both
longitudinal edges of the bases 200 and 300 are sealed outside the containers 14. The
resultant tubular package 414 is transferred to the transversely sealing step (g) (refer to Fig.
30).
[0293] In the transversely sealing step (g), while the tubular package 414 is being
vertically fed in the feeding direction F by a pair of transversely sealing rolls 451, the
transverse overlaps of the tubular package 414 that are above and under each container 14 are
sealed. The resultant tubular package 414 is transferred to the dividing step (i).

In the filling step (h), the tubular package 414 is filled from above with content C
supplied through a filling tube 422 included in a filling device 421 (refer to Fig. 30).
[0294] In the dividing step (i), while the tubular package 414 is being vertically fed in the
feeding direction F by a rotary blade 461 and a support roll 462, the longitudinal sealed areas
and the transverse sealed areas of the tubular package 414 are cut in the transverse direction
W.  As a result, the tubular package 414 that is continuous in the longitudinal direction L is
separated into individual bend-open packages 10E each filled with a predetermined dose of
content C (refer to Fig. 30).
[0295] This manufacturing method enables the continuous and efficient manufacture of
many bend-open packages 10E.

A package waste 417 generated by separating the bend-open packages 10E from the
tubular package 414 is recovered by winding it in a roll.

[0296] The bend-open packages 10E are manufactured more efficiently by sequentially
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separating the sheet base 200 to which the sealants 40 are press-bonded into a size and a shape
corresponding to the sheet member 20 included in the lid 13 of each package body 11, and
sequentially separating the film base 300 into a size and a shape corresponding to the body 12
of the package body 11.

[0297] Other examples of the bend-open package 10E will now be described. The same
or corresponding components herein are given the same reference numerals, and will not be
described in detail.

Twelfth Embodiment

[0298] In the eleventh embodiment described above, the sheet base 200 has the protrusion
24a formed along the periphery 40b of the sealant 40. In a twelfth embodiment, a sheet base
200 has a protrusion 24a covering the periphery 40b of a sealant 40 as shown in Fig. 34.
[0299] Fig. 34 is a diagram describing the sheet base 200 according to the twelfth
embodiment. More specifically, Fig. 34(a) is an enlarged cross-sectional view of the sheet
base 200 immediately before the protrusion 24a is deformed, and Fig. 34(b) is an enlarged
cross-sectional view of the sheet base 200 after the protrusion 24a is deformed.

[0300] The sheet base 200 in the twelfth embodiment has the protrusion 24a formed
along the periphery 40b of the sealant 40 and protruding outwardly from the surface of the
sheet base 200. The protrusion 24a protruding from the surface of the sheet base 200 is
pressed in the thickness direction T by a press unit 410 having a substantially gatelike
cross-section. This deforms the protrusion 24a to cover the periphery 40b of the sealant 40
embedded in the sheet base 200 in the thickness direction T (refer to Figs. 34(a) and 34(b),
and the enlarged view of area b3).

[0301] In the sheet base 200 according to the twelfth embodiment, the protrusion 24a
protruding from the surface of the sheet base 200 covers the periphery 40b of the sealant 40
embedded in the surface of the sheet base 200 in the thickness direction T. The part of the
press unit 410 that presses the protrusion 24a slopes gradually upward from outside to inside
(about 0.5 to 2 degrees).

[0302] When many bend-open packages 10E manufactured using sheet members 20
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scparated from the sheet base 200 according to the twelfth embodiment are conveyed or
transported together, one bend-open package 10E touching or rubbing against an adjacent
other bend-open package 10E can avoid direct contact with the periphery 40b of the sealant
40 covered by the protrusion 24a in the other bend-open package.

{0303] This more reliably prevents the sealant 40 covering the cut 23 from peeling or
curling at its edge. The periphery 40b of the scalant 40 is also prevented from curling or
peeling at its part embedded in the sheet base 200. Additionally, the bend-open packages
10E have no recess on the periphery 40b in which dirt or dust may otherwise be caught.
Thus, the bend-open packages 10E ar¢ suitable for use as individual packages food or
medicine.

[0304] Thus, the sealant 40 more reliably seals the cut 23 until the sealant 40 can rupture
to open when the bend-open package 10E is bent. This embodiment thus has functions and
effects additional to those in the eleventh embodiment.

[0305] Moreover, the periphery 40b of the sealant 40 is embedded in the surface of the
sheet member 20 in the thickness direction T, and thus the sealant 40 covering the cut 23 is
prevented from peeling or curling more reliably at its edge.

Thirteenth Embodiment

[0306] In the twelfth embodiment described above, the bend-open package 10E has the
protrusion 24a on the sheet member 20 along the periphery 40b of the sealant 40. In a
thirteenth embodiment, a bend-open package 10E has a protrusion 40c on the periphery 40b
of a sealant 40 and along a protrusion 24a on a sheet member 20 as shown in Fig. 35.

[0307] Fig. 35 is a diagram describing the bend-open package 10E according to the
thirteenth embodiment. More specifically, Fig. 35(a) is a cross-sectional view of the
bend-open package 10E taken along the centerline perpendicular to the transverse direction W,
and Fig. 35(b) is an enlarged cross-sectional view of the opening arca 22 on the sheet member
20 shown in Fig. 35(a).

[0308] The bend-open package 10E in the thirteenth embodiment has the protrusion 40c

protruding outwardly from the sheet member 20 and the surface of the sealant 40. The
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protrusion 40c is formed inside the periphery 40b of the scalant 40 and along the protrusion
24a on the sheet member 20 (refer to Figs. 35(a) and 35(b)).
[0309] The protrusion 40c¢ has a height E3 that is about 0.5 or more times the thickness
El of the sealant 40. More specifically, the protrusion 40c on the sealant 40 is higher than
the protrusion 24a on the sheet member 20 (refer to Fig. 35(b) and the enlarged view of area ¢
shown in Fig. 35(b)).
[0310] The bend-open package 10E in the thirteenth embodiment includes two
protrusions, which are the protrusion 24a on the sheet member 20 and the protrusion 40c on
the sealant 40. Although a bend-open package 10E adjacent to another package may avoid
contact with one of the two protrusions, or specifically the protrusion 24a, the bend-open
package 10E will touch the other protrusion 40c. The bend-open package 10E can thus
avoid direct contact with the periphery 40b of the sealant 40 in the other package.
[0311] The protrusion 24a on the sheet member 20 and the protrusion 40c on the sealant
40 serve as protective walls, which more reliably prevent the surface of the sealant 40
covering the cut 23 from having a scratch and the sealant 40 from peeling or curling at its
edge.
[0312] The sealant 40 is prevented from unsealing the cut 23 until the sealant 40 can
rupture to open when the bend-open package 10E is bent, and the sealant 40 more reliably
seals the cut 23. This embodiment thus has functions and effects additional to those in the
eleventh and twelfth embodiments.

The protrusion 40c on the sealant 40 may have substantially the same height as the
protrusion 24a on the sheet member 20.
Fourteenth Embodiment
[0313] In the eleventh to thirteenth embodiments described above, the bend-open package
10E has the protrusion 24a that is higher than the surface of the sealant 40 press-bonded to the
sheet member 20. In a fourteenth embodiment, a bend-open package 10E has a protrusion
24a having the same height as the surface of a sealant 40 press-bonded to a sheet member 20

as shown in Fig. 36.
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[0314] Fig. 36 is a diagram describing the bend-open package 10E according to the
fourteenth embodiment. More specifically, Fig. 36(a) is a cross-sectional view of the
bend-open package 10E taken along the centerline perpendicular to the transverse direction W,
and Fig. 36(b) is an enlarged cross-sectional view of the opening area 22 on the sheet member
20 shown in Fig. 36(a).

[0315] The bend-open package 10E in the fourteenth embodiment has a substantially flat
surface surrounded by the periphery 40b of the sealant 40. The sheet member 20 has the
protrusion 24a on its surface along the periphery 40b of the sealant 40. The protrusion 24a is
higher than the periphery 40b of the sealant 40 embedded in the sheet member 20 and
protrudes outwardly from the surface of the sheet member 20 (refer to Figs. 36(a) and 36(b)).
[0316] The protrusion 24a has a height E2 substantially the same as the thickness E1 of
the sealant 40 press-bonded to the sheet member 20. More specifically, the protrusion 24a
on the sheet member 20 is substantially at the same height as the surface of the sealant 40
press-bonded to the sheet member 20 (refer to Fig. 36(b), and the enlarged view of area d
shown in Fig. 36(b)).

{0317} When many bend-open packages 10E according to the fourteenth embodiment are
conveyed or transported together, one bend-open package 10E touching or rubbing against an
adjacent other bend-open package 10E can have its protrusion 24a protruding from the surface
of the sheet member 20, which serves as a protective wall, and thus can avoid direct contact
with the periphery 40b of the sealant 40 in the other bend-open package 10E.

[0318] This prevents the sealant 40 covering the cut 23 from having a scratch on its
surface and from peeling or curling at its edge. Additionally, the sealant 40 more reliably
seals the cut 23 until the sealant 40 can rupture to open when the bend-open package 10E is
bent. This embodiment thus has functions and effects additional to those in the eleventh to
thirteenth embodiments.

Fifteenth Embodiment

[0319] In the eleventh to fourteenth embodiments described above, the bend-open

package 10E has the sealant 40 with its periphery 40b entirely embedded. In a fifteenth
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embodiment, a bend-open package 10E has a sealant 40 with its periphery 40b partially
embedded as shown in Fig. 37.

[0320] Fig. 37 is a diagram describing the bend-open package 10E according to the
fifteenth embodiment. More specifically, Fig. 37(a) is a plan view of the bend-open package
10E with short-side edges 40b1 of the sealant 40 embedded in the sheet member 20, and Fig.
37(b) is a plan view of the bend-open package 10E with long-side edges 40b2 of the sealant
40 embedded in the sheet member 20.

[0321] In the bend-open package 10E according to the fifteenth embodiment, the
periphery 40b of the sealant 40 has the pair of short-side edges 40bl facing each other in the
transverse direction W. The short-side edges 40bl and extensions to the short-side edges
40b1 are embedded in the surface of the sheet member 20 (refer to Fig. 37(a)).

[0322] In some embodiments, the pair of long-side edges 40b2 of the periphery 40b of
the sealant 40, which face each other in the longitudinal direction L, and extensions to the
long-side edges 40b2 may be embedded in the surface of the sheet member 20 (refer to Fig.
37(b)).

[0323] Along the short-side edges 40b1 and the long-side edges 40b2 of the sealant 40,
the protrusion 24a is formed on the sheet member 20 and protrudes outwardly from the
surface of the sealant 40 press-bonded to the sheet member 20 (refer to Fig. 37(a)(b)).

[0324] Thus, the sealant 40 is prevented from unsealing the cut 23 until the bend-open
package 10E is bent to a predetermined bend angle 01 or less, and the sealing by the sealant
40 is maintained. This prevents leakage of content C stored in the container 14. This
embodiment thus has functions and effects additional to those in the eleventh embodiment.
Sixteenth Embodiment

[0325] In the eleventh to fifteenth embodiments described above, the bend-open package
10E is open by rupturing the sealant 40. In a sixteenth embodiment, a bend-open package
10E is open when a sealant 40 is bent and peeled as shown in Fig. 38.

[0326] Fig. 38 is a diagram describing the bend-open package 10E according to the

sixteenth embodiment. More specifically, Fig. 38(a) is a perspective view of the bend-open
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package 10E viewed from above, and Fig. 38(b) is a plan view of the bend-open package 10E
shown in Fig. 38(a).

[0327] The bend-open package 10E in the sixteenth embodiment includes an adhesive
layer having peelable adhesion that adheres the opposite surfaces between a cut 23 in the
sheet member 20 and a cut 33 formed in the film member 30A within the opening area 22.
The foil sealant 40 is press-bonded to the surface within the opening area 22 defined as a bend
portion 21 for both the members 20 and 30A to cover the cuts 23 and 33 (refer to Figs. 38(a)
and 38(b)).

[0328] The sheet member 20 has a protrusion 24a on its part along the periphery 40b of
the sealant 40. The protrusion 24a is higher than the periphery 40b of the sealant 40
embedded in the sheet member 20 and protrudes outwardly from the surface of the sealant 40
press-bonded to the sheet member 20 (refer to Figs. 38(a) and 38(b)).

[0329] When many bend-open packages 10E according to the sixteenth embodiment are
conveyed or transported together, one bend-open package 10E touching or rubbing against an
adjacent other bend-open package 10E has its protrusion 24a protruding from the surface of
the sheet member 20, which serves as a protective wall, and thus can avoid direct contact with
the periphery 40b of the sealant 40 in the other bend-open package 10E.

[0330] This prevents the sealant 40 covering the cut 23 from having a scratch on its
surface and from peeling or curling at its edge. Additionally, the sealant 40 more reliably
seals the cut 23 until the sealant 40 is peeled to open when the bend-open package 10E is bent.
This embodiment thus has functions and effects additional to those in the eleventh
embodiment.

Seventeenth Embodiment

[0331] In the eleventh embodiment described above, the bend-open package 10E has the
sealant 40 adhered to the sheet member 20. In a seventeenth embodiment, a bend-open
package 10F is formed from two film members 30B adhered to each other as shown in Figs.
39 and 40.

[0332] Fig. 39 is a diagram describing the bend-open package 10F according to the
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seventeenth embodiment. More specifically, Fig. 39(a) is a perspective view of the
bend-open package 10F viewed from above, and Fig. 39(b) is a plan view of the bend-open
package 10F shown in Fig. 39(a).

[0333] Fig. 40 is a diagram describing dispensing of content C from the bend-open
package 10F shown in Fig. 39. More specifically, Fig. 40(a) is a cross-sectional view of the
bend-open package 10F yet to be bent, taken along the centerline perpendicular to the
transverse direction W, and Fig. 40(b) is a side view of the bend-open package 10F showing
dispensing of content C from the package.

[0334] The bend-open package 10F in the seventeenth embodiment includes a package
body 11 including the two film members 30B having substantially the same size and shape.
The package body 11 is fabricated by overlaying the film members 30B on each other with
the corresponding opposite peripheries of the film members 30B adhered to each other (refer
to Figs. 39(a), 39(b), and 40(a)).

[0335] One of the film members 30B has an opening 34 in its surface, and the sheet
member 20B has a cut 23. The opening 34 and the cut 23 are aligned with each other, and
then the sheet member 20B to which the sealant 40 is press-bonded is adhered to the film
member 30B.

[0336] The sheet member 20B has a protrusion 24a on its part along the periphery 40b of
the sealant 40. The protrusion 24a is higher than the periphery 40b of the sealant 40
embedded in the sheet member 20B and protrudes outwardly from the surface of the sealant
40 press-bonded to the sheet member 20B (refer to Figs. 39(a) and 39(b)).

[0337] When many bend-open packages 10F according to the seventeenth embodiment
are conveyed or transported together, one bend-open package 10F touching or rubbing against
an adjacent other bend-open package 10F has its protrusion 24a protruding from the surface
of the sheet member 20B, which serves as a protective wall, and can avoid direct contact with
the periphery 40b of the scalant 40 in the other bend-open package 10F.

[0338] This prevents the sealant 40 covering the cut 23 from having a scratch on its

surface and from peeling or curling at its edge. Additionally, the sealant 40 more reliably
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seals the cut 23 until the sealant 40 can rupture to open when the bend-open package 10F is
bent (refer to Figs. 40(a) and 40(b)). This embodiment thus has functions and effects
additional to those in the eleventh embodiment.

Eighteenth Embodiment

[0339] In an eighteenth embodiment, a bend-open package 10G is formed by folding one
film member 30C into two as shown in Fig. 41.

Fig. 41 is a diagram describing the bend-open package 10G according to the
eighteenth embodiment. More specifically, Fig. 41(a) is a perspective view of the bend-open
package 10G viewed from above, and Fig. 41(b) is a plan view of the bend-open package 10G
shown in Fig. 41(a).

[0340] The bend-open package 10G according to the eighteenth embodiment includes a
package body 11 including a film member 30C having a size and a shape corresponding to
two film members 30B placed side by side in the longitudinal direction L. The package
body 11 is formed by folding the film member 30C into two along an imaginary bend line
(not shown) that is the centerline in the transverse direction W, and joining together the three
corresponding facing edges of the film member 30C folded into two (refer to Figs. 41(a) and
41(b)).

[0341] The film member 30C has an opening 34 in its one surface, and the sheet member
20B has a cut 23. The opening 34 and the cut 23 are aligned with each other, and then the
sheet member 20B to which the sealant 40 is press-bonded is adhered to the film member
30C.

[0342] The sheet member 20B has a protrusion 24a on its part along the periphery 40b of
the scalant 40. The protrusion 24a is higher than the periphery 40b of the sealant 40
embedded in the sheet member 20B and protrudes outwardly from the surface of the sealant
40 press-bonded to the sheet member 20B (refer to Figs. 41(a) and 41(b)).

[0343] When many bend-open packages 10G according to the eighteenth embodiment are
conveyed or transported together, one bend-open package 10G touching or rubbing against an

adjacent other bend-open package 10G has its protrusion 24a protruding from the surface of

62



10

15

20

25

CA 03000015 2018-03-26

the sheet member 20, which serves as a protective wall, and can avoid direct contact with the
periphery 40b of the sealant 40 in the other bend-open package 10G.
[0344] This prevents the sealant 40 covering the cut 23 from having a scratch on its
surface and from peeling or curling at its edge. Additionally, the sealant 40 more reliably
seals the cut 23 until the sealant 40 can rupture to open when the bend-open package 10G is
bent. This embodiment thus has functions and effects additional to those in the eleventh
embodiment.
[0345] The aspects of the present invention correspond to the embodiments in the manner
described below.

An opening according to the aspects of this invention correspond to the cuts 23 and
33 in the embodiments.

Likewise, forming a plurality of openings corresponds to the cut forming step (a).

A flat member corresponds to the sheet member 20 and the sheet base 200.

A sealant member corresponds to the sealant base 400.

A sealant press-cutting unit corresponds to the press-cutting roll 404.

However, the present invention is not limited to the embodiments described above.
The embodiments may be modified within the technical idea set forth in the appended claims,
and the invention may be implemented in many embodiments.
[0346] In the first to tenth embodiments described above, the depressions 41 and the
projections 42 are formed on the entire surface of the sealant 40. In a nineteenth
embodiment, for example, a sheet base 200 with a sealant 40 covering a cut 23, and
depressions 41 and projections 42 are formed in a middle portion of the sealant 40 as shown
in Fig. 24.
[0347] This sealant 40 has a part with a reduced thickness including the depressions 41
and the projections 42, and thus the part of the sealant 40 corresponding to the cut 23 can
more easily rupture to open when the bend-open package 10A is bent.
[0348] In the sixth and seventh embodiments described above, the sheet member 20B to

which the sealant 40 is press-bonded is partially adhered to the surface of the bend-open
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packages 10B and 10C. In some embodiments, the sheet member 20B may be adhered to
the entire surface of the bend-open packages 10B and 10C.

A bendable fold line may be drawn on the bend portion 21 of a sheet member 20 to
indicate the line along which the sheet member 20 can be folded into two.
[0349] In the embodiments, the entire periphery 40b of the sealant 40 is embedded in and
press-bonded to the surface of the sheet member 20 in the thickness direction T by a
predetermined depth D1. In some embodiments, at least a pair of facing edges included in
the periphery 40b may be embedded in and press-bonded to the surface of the sheet member
20 in the thickness direction T by the predetermined depth D1.
[0350] In the eleventh to eighteenth embodiments described above, the protrusion 24a has
a height E2 that is about 0.5 or more times the thickness El of the sealant 40. In some
embodiments, the protrusion 24a may have a height E2 that is about once or more times the
thickness E1 of the sealant 40. In addition, a bendable fold line may be drawn on the bend
portion 21 of a sheet member 20 to indicate the line along which the sheet member 20 can be
folded into two.
[0351] In the seventeenth and eighteenth embodiments, the sheet member 20B to which
the sealant 40 is press-bonded is partially adhered to the surface of the bend-open packages
10F and 10C. In some embodiments, the sheet member 20B may be adhered to the entire

surface of the bend-open packages 10F and 10C.

REFERENCE SIGNS LIST
[0352] C content
10A, 10B, 10C, 10D, 10E, 10F, 10G bend-open package

11 package body

12 body
13 lid
14 container

20 sheet member
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21 bend portion

22 opening area

23,33 cut

24,24a protrusion

30A, 30B, 30C film member

33 cut
34 opening
40 sealant

40b periphery

40b1 short-side edge

40b2 long-side edge

40c protrusion

4] depression

42 projection

200 sheet base

202 cutter

300 film base

400 sealant base

402 press-cutting/press-bonding machine
403 sheet mount

404 sealant press-cutting unit

4044 press-cutting unit

405 sealant pressing part

406, 416, 426, 436 press-cutting section
407 heater

408 roughening section

414 tubular package

421 filling device
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filling tube
feeding roll
longitudinally sealing roll
transversely sealing roll
rotary blade
support roll
cut forming step
sealant press-cutting/press-bonding step
base recovery step
base winding step
combining step
longitudinally sealing step
transversely sealing step
filling step

@) dividing step

—
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The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows:

1. A bend-open package, comprising:

a package body configured to store content, the package body being at least
partially a flat member including a bend portion that is bendable for being folded into two;

a sealant press-bonded to a surface of the flat member to cover an opening in the
bend portion, the sealant being configured to rupture and open in accordance with bending of
the bend portion, the sealant having a periphery embedded in and press-bonded to the
surface of the flat member; and

a protrusion located on the surface of the flat member along an edge included in the
periphery, the protrusion protruding outwardly from the surface of the flat member and
having a height smaller than a thickness of the sealant and smaller than a height of the
sealant.

2. The bend-open package according to claim 1, wherein

the protrusion extends along an entire periphery of the sealant.

3. The bend-open package according to claim 1 or claim 2, wherein

the height of the protrusion is gradually greater from a periphery of the flat member
toward the periphery of the sealant.

4.  The bend-open package according to any one of claims 1 to 3, wherein

the protrusion protruding outwardly from the surface of the flat member has a

height of at least substantially 50% of the thickness of the sealant.
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5. The bend-open package according to any one of claims 1 to 4, wherein

the surface of the sealant includes a plurality of microscopic depressions and a
plurality of projections.

6. The bend-open package according to any one of claims 1 to 5, wherein

the periphery of the sealant includes at least a pair of facing edges embedded in and
press-bonded to the surface of the flat member in a thickness direction.

7. The bend-open package according to any one of claims 1 to 6, wherein

the sealant has an entire periphery embedded in and press-bonded to the surface of
the flat member in a thickness direction.

8.  The bend-open package according to any one of claims 1 to 7, wherein

an edge included in the periphery of the sealant or an entire periphery of the sealant
is embedded in and pressure-bonded to the surface of the flat member to have an embedded
portion having a depth gradually increasing from a middle of the sealant toward an outer
periphery of the sealant.

9. A method for manufacturing a bend-open package including a package body
configured to store content, the package body being at least partially a flat member including
a bend portion that is bendable for being folded into two, and a sealant press-bonded to a
surface of the flat member to cover an opening in the bend portion, the sealant being
configured to rupture and open in accordance with bending of the bend portion, the method
comprising in sequence:

forming a plurality of openings in a surface of a flat mémber strip at predetermined

intervals in a longitudinal direction of the strip;
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press-cutting, with a sealant press-cutting unit, a sealant member strip into sealants
each sized and shaped to cover one of the plurality of openings, and press-bonding the
sealant that has been press-cut from the sealant member strip to the surface of the flat
member to cover said one of the plurality of openings; and

press-bonding a periphery of the sealant embedded in the surface of the flat member
with the sealant press-cutting unit, and forming a protrusion on the surface of the flat
member along an edge of the sealant, the protrusion having a height smaller than a thickness
of the sealant and smaller than a height of the sealant.

10. The method for manufacturing a bend-open package according to claim 9,
wherein

the protrusion extends along an entire periphery of the sealant.

I1.  The method for manufacturing a bend-open package according to claim 9 or
claim 10, wherein

the protrusion has a height that is gradually greater from a periphery of the flat
member toward the periphery of the sealant.

12. The method for manufacturing a bend-open package according to any one of
claims 9 to 11, wherein

the protrusion protruding outwardly from the surface of the flat member has a
height of at least substantially 50% of the thickness of the sealant.

13.  The method for manufacturing a bend-open package according to any one of

claims 9 to 12, wherein
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the sealant press-cutting unit includes a sealant pressing part configured to press the
sealant toward the surface of the flat member in a thickness direction with the sealant
overlaid on the flat member to cover said one of the plurality of openings.

14. The method for manufacturing a bend-open package according to any one of
claims 9 to 13, wherein

the sealant pressing part includes a roughening section configured to form a
plurality of microscopic depressions and a plurality of projections on the surface of the
sealant.

15. The method for manufacturing a bend-open package according to any one of
claims 9 to 14, wherein

a roughening section is included in an area of the sealant pressing part
corresponding to said one of the plurality of openings in the flat member.

16. The method for manufacturing a bend-open package according to any one of
claims 9 to 15, wherein

the sealant pressing part includes, on a pressing end periphery thereof, a press-
cutting section configured to press-cut the sealant member into sealants each sized and
shaped to cover said one of the plurality of openings, and

the press-cutting section is configured to embed at least a pair of facing edges
included in the periphery of the sealant into the surface of the flat member in the thickness
direction.

17.  The method for manufacturing a bend-open package according to any one of

claims 9 to 16, wherein
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the press-cutting section has a cutting edge protruding in a direction in which the
edges of the sealant are embedded in the surface of the flat member, and the cutting edge has
a predetermined embedding angle causing an embedding depth of the edges of the sealant to
gradually increase from a middle of the sealant toward an outer periphery of the sealant.

18. A bend-open package, comprising:

a package body configured to store content, the package body being at least
partially a flat member including a bend portion that is bendable for being folded into two;

a sealant press-bonded to a surface of the flat member to cover an opening in the
bend portion, the sealant being configured to rupture and open in accordance with bending of
the bend portion, the sealant having a periphery with at least a pair of facing edges
embedded in and press-bonded to the surface of the flat member in a thickness direction of
the flat member; and

a protrusion located on the surface of the flat member along the edges of the sealant,
the protrusion protruding outwardly from the edges of the sealant embedded in the flat
member.

19.  The bend-open package according to claim 18, wherein

the protrusion on the flat member has a height that is 0.5 or more times a thickness
of the sealant.

20.  The bend-open package according to claim 18 or claim 19, wherein

the protrusion on the flat member has a width that is once or more times the
thickness of the sealant.

21.  The bend-open package according to any one of claims 18 to 20, wherein
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the protrusion on the flat member is raised from a surface of the sealant press-
bonded to the flat member.

22. The bend-open package according to any one of claims 18 to 21, wherein

the sealant has a protrusion protruding outwardly from the surface of the sealant,
and the protrusion on the sealant is located inside the edges of the sealant embedded in the
flat member and extends along the protrusion on the flat member.

23. The bend-open package according to claim 22, wherein

the protrusion on the sealant is higher than the protrusion on the flat member.

24. The bend-open package according to any one of claims 18 to 23, wherein

the edges of the sealant embedded in the flat member in the thickness direction have
an embedding depth that is 0.5 or more times the thickness of the sealant.

25. The bend-open package according to any one of claims 18 to 24, wherein

the protrusion on the flat member covers the edges of the sealant embedded in the
flat member.

26. A method for manufacturing a bend-open package including a package body
configured to store content, the package body being at least partially a flat member including
a bend portion that is bendable for being folded into two, and a sealant press-bonded to a
surface of the flat member to cover an opening in the bend portion, the sealant being
configured to rupture and open in accordance with bending of the bend portion, the method
comprising in sequence:

forming a plurality of openings in a surface of a flat member strip at predetermined

intervals in a longitudinal direction of the strip;
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press-cutting, with a sealant press-cutting unit, a sealant member strip into sealants
each sized and shaped to cover one of the plurality of openings, and press-bonding the
sealant that has been press-cut from the sealant member strip to the surface of the flat
member to cover said one of the plurality of openings; and

press-bonding a periphery of the sealant embedded in the surface of the flat member
in a thickness direction, and forming a protrusion on the surface of the flat member along an
edge of the sealant embedded in the flat member, the protrusion protruding outwardly from
the edge of the sealant.

27. The method for manufacturing a bend-open package according to claim 26,
wherein

the sealant press-cutting unit includes a press-cutting roll rotatable in a direction
allowing the flat member and the sealant member to be fed in a feeding direction.

28.  The method for manufacturing a bend-open package according to claim 26 or
27, wherein

the protrusion on the flat member has a height that is 0.5 or more times a thickness
of the sealant.

29.  The method for manufacturing a bend-open package according to any one of
claims 26 to 28, wherein

the edge of the sealant embedded in the flat member in the thickness direction has

an embedding depth that is 0.5 or more times the thickness of the sealant.
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