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DESCRIPTION

Title of Invention

BAG WITH PORT MEMBER AND CONNECTION STRUCTURE THEREOF

Technical Field

[0001]

The present invention relates to a bag with a port member that is provided with
the port member attached to an opening of the bag and a connection structure of the bag
with a port member.

Priority is claimed on Japanese Patent Application No. 2010-260606, filed

November 22, 2010, the content of which is incorporated herein by reference.

Background Art

[0002]

In the pharmaceutical product manufacturing industry, drugs including source
materials and pharmaceutical preparations are manufactured via various unit operations
such as mixing, reacting, extracting, filtering, and purifying, using an isolator or a
stainless steel tank for sterile formulation under a clean environment. When one unit
operation is transitioning to the next unit operation, raw materials treated in such unit
operations are transferred by being translocated to a connected line or a transfer container.
Such transfer may be performed from a drug preparation section to a filling operation
section within a factory, or performed between different factories such as an source
material manufacturing factory and a pharmaceutical preparation manufacturing factory.
In order to be prepared for a next process after one process is finished in each unit
operation, a used tank, line, and the like are washed.

Washing is required to be completely performed, and since confirmation of
complete washing is also included in the process, enormous effort and labor are required.

[0003]
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In recent years, for the purpose of avoiding washing that requires effort and
labor, a technique of using a disposable flexible container instead of a tank or the like
that is required to be washed has been developed, and particularly, such a trend has
developed mainly in the bio-pharmaceutical product manufacturing industry. To be
specific, a bag with a port member in which the port member that can be connected to a
connection port of an existing facility such as a stainless steel tank is attached to an
opening of a flexible bag has been used.

[0004]

Such bags with a port member are disclosed in the following Patent Documents
1 and 2.

[0005]

The bag with a port member disclosed in Patent Document 1 includes a flexible
bag, a port member having a cylindrical part inserted into the bag from an opening of the
bag, and a clamp that clamps the opening portion of the bag over the outer
circumferential face of the cylindrical part inserted into the bag.

In addition, the bag with a port member disclosed in Patent Document 2 includes
a flexible bag, and a port member having a cylindrical part inserted into the bag from an
opening of the bag. The port member is attached to the bag in such a way that the outer
circumferential face of the cylindrical part inserted into the bag adheres to the inner

circumferential face of the opening portion of the bag.

Citation List
Patent Documents

[0006]

[Patent Document 1] FIGS. 1 and 2 of Japanese Patent No. 3974185

[Patent Document 2] FIG 2 of J apaﬁese Unexamined Patent Application, First
Publication No. 2008-37482

Summary of Invention
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Technical Problem

[0007]

However, in both bags with a port member disclosed in Patent Documents 1 and
2, the inner faces of the bags and the outer faces of the cylindrical parts adhere or the like
to each other, while the cylindrical parts of the port members are inserted into the bags
from the openings of the bags. For this reason, when contents are taken out from the
bag, contents remain in a corner of the inner circumferential face of the bag and an end
face of the cylindrical part inserted into the bag.  Particularly, when the contents are a
very expensive drug or the like, losses in manufacturing costs of a product are
considerable even when the residual amount of contents is small.

[0008]

The present invention takes the above-described problem into consideration, and
aims to provide a bag with a port member that can extremely reduce a residual amount of

contents when the contents flow out of the bag.

Solution to Problem

[0009]

In order to solve the problem, a first aspect according to the present invention
provides a bag with a port member that includes a bag having an opening, and a port
member attached to the opening, the port member has a tubular insertion portion and a
bag side connection portion that is connected to a container side connection portion of
another container, and the bag is positioned on the innermost circumferential face side of
the bag with a port member on an inner face side of the insertion portion.

[0010]

According to the first aspect, the bag is disposed so as to be positioned on the
innermost circumferential face side of the bag with a port member on an inner face side
of the port member.  For this reason, a member or the like, into which a film to form the
bag is tucked is not present inside the bag. Thus, since there is no obstruction inside the

bag when contents of the bag flow out of the bag, a residual amount of contents can be
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reduced to be as small as possible.

[0011]

In addition, according to a second aspect of the bag with a port member of the
present invention, based on the first aspect, the bag with a port member having a tapered
portion formed by reducing the thickness of the insertion portion at an end portion of the
insertion portion on the bag side is provided.

[0012]

According to the second aspect, by having the tapered portion formed by
reducing the thickness of the insertion portion at an end portion of the insertion portion
on the bag side, flexibility in the end portion of the insertion portion on the bag side
improves, and the insertion portion can easily follow movements of the bag.  As a result,
even when a load is imposed on the bag at the periphery of the end portion, concentration
of stress exerted to the bag is alleviated, and it is difficult to damage the bag.

[0013]

In addition, according to a third aspect of the bag with a port member of the
present invention, based on the first or the second aspects, the bag with a port member is
provided in which the bag has seal parts, and thickness portions formed by increasing the
thickness of the insertion portion are formed in portions that overlap the seal parts at the
end portion of the insertion portion on the bag side.

[0014]

According to the third embodiment, the peripheries of the seal parts are
completely covered by the thickness portions, and the seal parts are securely supported
by the port member.  As a result, detachment of the seal parts from the port member
occurring in the portions, damage to the port member resulting from the detachment, and
incorporation of foreign substances into the contents are prevented.

[0015]

In addition, according to a fourth aspect of the bag with a port member of the
present invention, based on the first to the third aspects, the bag with a port member is

provided in which the port member is formed in the periphery of the bag using insert
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molding.

[0016]

According to the fourth aspect, since the port member is formed in the periphery
of the bag using the insert molding, adhesiveness in a welded portion between the bag
and the port member improves.  As a result, a gap is not formed in the welded portion,
and contents remaining in the gap can be prevented.

[0017]

In addition, according to a fifth aspect of the bag with a port member of the
present invention, based on the fourth aspect, the bag with a port member is provided in
which a step portion formed by reducing the diameter of an inner circumferential face of
the insertion portion toward the end portion side of the bag side is formed along the
circumferential direction of the insertion portion, and the position of the step portion
coincides with the position of an end face of the bag on the opening side.

[0018]

According to the fifth aspect, even when a resin constituting the port member
during the insert molding leaks on the opening side of the bag, the resin is kept in the
step portion.  For this reason, the resin does not hang on the inner side of the bag from
an end face of the bag on the opening side.

[0019]

In addition, according to a sixth aspect of the bag with a port member of the
present invention, based on the first aspect, the bag with a port member is provided in
which the bag has a neck in which the opening is formed and a bag main body that is
connected on the side opposed to the side on which the opening of the neck is formed,
the port member has a port member main body that includes the tubular insertion portion
in which an insertion hole into which the neck of the bag is inserted is formed and a ring
member into which the insertion portion is fitted on the inner circumference side, the bag
is attached to the port member in such a way that the neck of the bag is inserted into the
insertion hole from a bag main body side opening on one side out of openings on both

ends of the insertion hole and comes out of the insertion hole from a connection side
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opening on the other side of the insertion hole, and in the neck, an opening side portion
of the neck that comes out of the insertion hole is folded so as to follow an outer
circumferential face of the insertion portion so as to be interposed between an inner
circumferential face of the ring member and the outer circumferential face of the
insertion portion that is fitted on the inner circumference side of the ring member, and the
bag side connection portion is formed on either of an outer circumference side of the port
member main body or of the ring member.

[0020]

According to the sixth aspect, the neck of the bag is folded making the film
forming the bag double in the neck, and the film on the outer circumferential side is
tucked between the insertion portion disposed on the inner circumferential side and the
ring member disposed on the outer circumferential side, and thus, in the bag on the bag
main body side rather than the folded portion, there is no member into which the film
forming the bag is tucked. Thus, according to the present invention, since there is no
obstruction inside the bag when the contents of the bag flows out of the bag, the residual
amount of contents can be reduced to be as small as possible.

[0021]

In addition, according to a seventh aspect of the bag with a port member of the
present invention, based on the sixth aspect, the bag with a port member is provided in
which the port member main body has a flange portion as the bag side connection portion
outwardly protruding along the radial direction of the insertion portion from a position
that is on the outer circumferential face of the insertion portion and is on the bag main
body side opening side with respect to the connection side opening of the insertion hole.

[0022]

Since the flange portion is provided in the position which is on the bag main
body side opening side with respect to the connection side opening of the insertion hole,
when the flange portion is connected to another flange portion of other container, the
connection side opening of the insertion portion is slotted into the connection port of the

container.  For this reason, according to the second aspect, when the contents of the bag
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are input to other container, outflow of the contents in the flange portion can be
prevented.

[0023]

In addition, according to an eighth aspect of the bag with a port member of the
present invention, based on the sixth or the seventh aspect, the bag with a port member is
provided on which one face of the inner circumferential face of the ring member or the
outer circumferential face of the insertion portion, a convex portion that projects on the
other face side is formed, and a concave portion into which the convex portion is fitted is
formed on the other face side.

[0024]

According to the eighth aspect, when the insertion portion is fitted to the inner
circumference side of the ring member, the convex portion or the concave portion formed
on the outer circumferential face of the insertion portion is fitted into the concave portion
or the convex portion formed on the inner circumferential face of the ring member.

Thus, when the insertion portion is fitted to the inner circumference side of the ring
member, a relative position of the ring member with respect to the insertion portion in the
direction in which the insertion hole extends is regulated.

[0025]

In addition, according to a ninth aspect of the bag with a port member of the
present invention, based on any one of the sixth to eighth aspects, the bag with a port
member is provided in which the neck of the bag is not adhered to the inner
circumferential face of the insertion hole, and thereby a portion of the neck that faces the
inner circumferential face of the insertion hole can be relatively displaced on the inner
circamferential face in a radial direction of the insertion hole.

[0026]

Since the neck of the bag is not adhered to the inner circumferential face of the
insertion hole, and the portion of the neck that faces the inner circumferential face of the
insertion hole can be relatively displaced on the inner circumferential face in a radial

direction of the insertion hole; when the bag main body is shaken during the taking out of
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the contents from the bag, the neck inside the insertion hole is also shaken along with the
shaking of the bag main body, and a residual amount inside the bag can thereby be
effectively reduced.

[0027]

In addition, according to a tenth aspect of the bag with a port member of the
present invention, based on any one of the sixth to ninth aspects, the bag with a port
member is provided in which handles that are formed by outwardly extending the
diameter of an outer circumferential 'face of the port member main body in the radial
direction are formed, and positions of the handles define a range which is permitted to an
operator in touching the port member main body during handling of the bag with a port
member.

[0028]

According to the tenth aspect, o;yerabilify of the bag with a port member when
an operator holds the handles further improves. In addition, since the positions of the
handles define the range which is permitted to the operator in touching the port member
main body during handling of the bag with a port member, the bag with a port member is
advantageous in terms of quality management and hygiene without causing, for example,
the operator to unnecessarily touch the end of the opening of the bag with a port member
beyond the handles.

[00291

In addition, according to a first aspect of a connection structure of a bag with a
port member of the present invention, a connection structure of a bag with a port member
is provided which includes the bag with a port member described in any one of the first
to tenth aspects, and a connection nozzle of other container to which the bag with a port
member is connected, in which the connection nozzle has a container side connection
portion to which the bag side connection portion of the bag with a port member is
connected, and a connection portion into which at least one portion of the port member of
the bag with a port member is slotted.

[0030]
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According to the first aspect of the connection structure of a bag with a port
member, since at least one portion of the port member is slotted into the connection port
of other container, outflow of contents to a connection portion when the contents of the

bag are input into the container can be prevented.

Advantageous Effects of Invention

[0031]

In the present invention, there is no member into which the film forming the bag
is tucked in the bag attached to the inner face of the port member. Thus, according to
the present invention, since there is no obstruction inside the bag when contents of the
bag are taken out from the bag, a residual amount of contents can be reduced to be as

small as possible.

Brief Description of Drawings

[0032]

FIG. 1 1s a front view of a bag with a port member according to a first
embodiment of the present invention.

FIG. 2 is a front view of the bag according to the first embodiment of the present
invention.

FIG. 3 is a side view taken along the arrow A of the port member in FIG. 1
according to the first embodiment of the present invention.

FIG. 4 is a cross-sectional view of the port member according to the first
embodiment of the present invention.

FIG. 5 is an enlarged cross-sectional view of a portion of the port member
indicated by a sign B in FIG. 4 according to the first embodiment of the present
invention,

FIG. 6 is an upper perspective view of a connected portion of the port member
and the bag showing an example of a configuration of a thickness portion of the port

member according to the first embodiment of the present invention.
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FIG. 7 is a cross-sectional view of a connection nozzle of the port member and a
supply tank according to the first embodiment of the present invention.

FIG. 8 is a cross-sectional view of a connection nozzle of the port member and a
receiving tank according to the first embodiment of the present invention.

FIG. 9 is a front view of a bag with a port member according to a second
embodiment of the present invention.

FIG. 10 is a developed cross-sectional view of the port member according to the
second embodiment of the present invention.

FIG. 11 is a cross-sectional view of the port member according to the second
embodiment of the present invention.

FIG. 12 is a cross-sectional view of a connection nozzle of the port member and
a supply tank according to the second embodiment of the present invention.

FIG. 13 is a cross-sectional view of a connection nozzle of the port member and

areceiving tank according to the second embodiment of the present invention.

Description of Embodiments

[0033]

Hereinafter, embodiments of a bag with a port member according to the present
invention will be described using the drawings.

A bag with a port member according to a first embodiment of the present
invention is configured such that a flexible bag 10 is fixed on an inner face of a hard port
member 20 so as to be positioned on the innermost circumferential face side of the bag
with a port member as shown in FIG, 1.

[0034]

The bag 10 is formed by sealing the rims of, for example, two synthetic resin
films using heat sealing or the like, or by sealing the rim of a tubular film obtained by
performing inflation molding for a synthetic resin using heat sealing or the like.

[0035]

As a synthetic resin to form the bag 10, a highly transparent thermoplastic resin
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that can be easily obtained such as polyethylene, polypropylene, or an ethylene vinyl
acetate copolymer is preferable, but it is not limited thereto. In addition, any kind of
additive may be added to the synthetic resin, but since there is a case in which a tiny
amount of the additive may be incorporated into the contents of the bag, or the additive
may alter the contents, addition of the additive should be avoided as far as possible.

The thickness of a film depends on the capacity of the bag 10, but is about 50 pum to 1000
um. In addition, the bag 10 may be a double bag having an inner bag and an outer bag.
An advantage of a double bag, is considered to be, for example, that when an outer
surface of the double bag is contaminated, only the inner bag may be transported info a
clean area by removing the contaminated outer bag so as to prevent contamination of the
clean area.

[0036]

The bag 10 has a neck 11 in which an opening 12 is formed, and a bag main
body 15 that is connected to the neck 11, as shown in FIG. 2. The width size W2 of the
neck 11 is smaller than the maximum width W1 of the bag main body 15. The width
size of the bag main body 15 gradually decreases moving closer to the neck 11, and has
the same width size as that of the neck 11 in the portion connected to the neck 11.  Two
through holes 17 for holding the bag are formed in a bottom seal part 16 of the bag main
body 15. The through holes 17 are used for grabbing the bag 10, or hanging the bag 10
on a rod-like object, and do not communicate with the inner space formed by the bag 10.
In addition, the reference numeral 18 refers to seal parts formed inside edge portions of
the bag 10 by performing heat sealing on the rim of the film constituting the bag 10.

[0037]

Hereinafter, the bag with a port member according to the present embodiment
will be described in more detail.

The port member 20 is a member in which an insertion hole 23 into which the
neck 11 of the bag 10 is inserted is formed, and has a cylindrical insertion portion 22 in
which the above-described insertion hole 23 is formed, and a flange portion 31 that is

formed in the outer circumference of the insertion portion 22 as a connection portion, as



10

15

20

25

12

shown in FIGS. 3 and 4. In addition, the outer circumferential face of the neck 11 of the
bag 10 is tightly fixed to the inner circumferential face of the insertion portion 22 using
welding.  As a specific welding method, an insert molding to be described later is
exemplified.

[0038]

With regard to both end faces 26 and 27 of the insertion portion 22, a bag main
body side opening 24 of the insertion hole 23 is formed on the end face 26 on the bag
main body side, and a connection side opening 25 of the insertion hole 23 is formed on
the end face 27 on the connection side.  In description hereinbelow, an extension
direction of the insertion hole 23 is set to the X direction, the side of the connection side
opening 25 (upper side in the drawings) is set to one end side in the X direction, and the
side of the bag main body side opening 24 (lower side in the drawings) is set to the other
end side in the X direction.

[0039]

The flange 31 that is formed by outwardly extending the outer circumferential
face of the insertion portion 22 along a radial direction of the insertion portion 22 is
formed in the periphery of the end face 27 on the connection side.  In other words, the
flange 31 that extends in a direction perpendicular to an axial line of the insertion portion
22 is formed on the outer circumferential face of the insertion portion 22, which isin a
position on the side of the connection side opening 25 of the insertion hole 23. A face
that faces the one end side in the X direction of the flange 31 forms a connection face 32,
and a circular seal groove 33 that is recessed on the other end side in the X direction is
formed on the connection face 32 so as to be coaxially aligned with the insertion portion
22.

[0040)

The outer diameter of a portion of the insertion portion 22 positioned on the one
end side in the X direction with respect to the flange portion 31 gradually decreases
toward the one end side in the X direction. In addition, a step portion 28 formed by

gradually reducing the diameter of the inner circumferential face of the insertion portion
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22 along the other end side in the X direction is formed in the periphery of the end face
27 on the connection side along the circumferential direction of the insertion portion 22
as shown in FIG. 5. In addition, the position of an end edge 28a of the step portion 28
on the other end side mentioned above coincides with the position of an end face of the
bag 10 on the opening 12 side.

{0041}

Out of the outer circumferential face of the insertion portion 22, handles 29
formed by outwardly expanding the outer circumferential face of the insertion portion 22
along the radial direction are formed respectively on the other end side in the X direction
of the flange 31 and the one end side in the X direction of the end face 26 on the bag
main body side. Herein, the outwardly projecting dimensions of the handles 29 in the
radial direction are smaller than that of the flange 31. In addition, the formation
positions of the handles 29 are decided so that the handles 29 are formed respectively on
both end sides within a range which is permitted to an operator in touching the insertion
portion 22 during handling of the bag with a port member. In other words, the positions
of the handles 29 define the range which is permitted to an operator in touching the
insertion portion 22 during handling of the bag with a port member,

In the case of the present embodiment, the one end side in the X direction of the
flange portion 31 serves as a connection portion with a tank (to be described later) to
which the bag with a port member is connected, and thus, touching this portion by an
operator is not favorable in terms of incorporation of foreign substances into the contents
of the bag. In addition, since the other end side in the X direction of the end face 26 on
the bag main body side is formed of the flexible bag 10, touching this portion by an
operator is not favorable in terms of operability and prevention of damage to the bag.
Thus, two extended diameter portions of which the diameters outwardly extend in the
radial direction along the circumferential direction of the outer circumferential face of the
insertion portion 22 are provided between the flange portion 31 and the end face 26 on
the bag main body side, and the extended diameter portions respectively serve as the

handles 29.
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[0042]

An end portion of the insertion portion 22 on the other end side in the X
direction forms a tapered portion 30 of which the diameter gradually decreases on the
outer circumferential face of the insertion portion 22 on the other end side.  As a result,
the other end edge of the tapered portion 30 coincides with the end face 26 on the bag
main body side. In addition, thickness portions 34 of which thickness increases along
the radial direction of the tapered portion 30 is formed in portions of the tapered portion
30 which the seal parts 18 formed on side edge portions of the bag 10 overlap. The
thickness portions 34 are formed on two points at positions symmetric by 180 degrees
along the circumference direction such as the portions in which the tapered portion 30
overlaps the seal parts 18. The thickness portions 34 prevent the seal parts 18 from
being exposed on the side face of the thickness portions 34 by covering the seal parts 18
bending in the circumference direction of the bag 10 thereover, and cause the seal parts
18 to be securely supported by an end portion of the port member 20 on the other end
side in the X direction as shown in FIGS. 3 and 6.

[0043]

The port member 20 described hereinabove is insert-molded integrally with the
bag 10 in such way that the bag 10 is placed inside a die for injection molding (not
shown), a molten resin is injected around the neck 11, and the outer circumferential face
of the bag 10 thereby comes into tight contact with the inner circumferential face of the
insertion hole 23.  In this case, using a die having a parting line thereof at a position in
which the parting line does not overlap a line linking the two thickness portions 34,
preferably at a position in which the parting line is orthogonal to the line linking the
thickness portions 34 is preferable in that the thickness portions 34 can securely cover the
seal parts 18.

[0044]

In addition, a material of the port member 20 is preferably the same as that of
the bag 10. The port member 20 is formed of, for example, a polyolefin resin such as

polyethylene, or polypropylene, a thermoplastic resin such as polyacetal, an ABS resin,
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polyester, polyamide, polysulfone, polycarbonate, or polyethersuifone. Among these
synthetic resins, a polyolefin resin is preferable in that it has suitable rigidity and
excellence in moldability, and polyethylene is more preferable in that it deteriorates little
during gamma sterilization. In addition, these synthetic resins preferably have no
additives, but, when the contents are powder, an antistatic agent such as a
surfactant-based additive or a conductive additive such as carbon may be mixed with the
resins in order to prevent adhesion of the powdery contents to the bag with a port
member.

[0045]

The bag with a port member formed by performing the insert molding is
sterilized by a radiation process of gamma rays, electron beams or the like after covering
the connection side opening 25 with a cap or packaging the entire bag with a port
member with another bag.

[0046]

The sterilized bag is opened in, for example, a clean area of a pharmaceutical
preparation manufacturing factory, connected to a tank or the like, in the area, and then
contents of the tank are input into the bag 10 of the bag with a port member. Then, this
bag with a port member is connected to another tank so that contents of the bag are input
into the tank in order to perform a predetermined operation on the contents in the bag 10.

[0047]

Herein, a configuration of the tank to which the bag with a port member is
connected will be described.

In the present embodiment, as the tank to which the bag with a port member is
connected, there are a supply tank 50a that supplies contents to the bag with a port
member as shown in FIG. 7, and a receiving tank 50b that receives the contents from the
bag with a port member as shown in FIG. 8.

[0048]

Both of the supply tank 50a and the receiving tank 50b have tank main bodies

(not shown) and connection nozzles 51 formed in the tank main bodies. Each
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connection nozzle 51 is called a sanitary ferrule, and has a cylindrical connection tube 52
in which a connection port 53 that is linked to the inside of the tank main body is formed
on an inner circumferential side and a flange portion (connection portion on the container
side) 55 that is formed on the outer circumference of the end portion of the connection
tube 52.

[0049]

The inner diameter of the connection tube 52, in other words, the opening
diameter of the connection port 53 is substantially the same as the maximum outer
diameter of a portion of the insertion portion 22 positioned on the one end side in the X
direction with respect to the flange portion 31. In addition, the outer diameter of the
flange portion 55 is the same as that of the flange portion 31 of the port member 20.

On a connection face 56 of the flange portion 55, a circular seal groove 57 that is
recessed on the one end side in the X direction (on the tank main body side) is formed so
as to be coaxially aligned with the connection tube 52. Each dimension of the seal
groove 57 corresponds to that of the seal groove 33 of the flange portion 31 of the port
member 20. In other words, the diameters and depths of both seal grooves 33 and 57
are substantially the same.

[0050]

The connection nozzle 51 of the supply tank 50a has a chute 58 that is disposed
inside the connection port 53, in addition to the above-described connection tube 52 and
the flange portion 55 as shown in FIG 7. The chute 58 has a diameter that gradually
decreases toward the connection side opening 25 of the port member 20, and an end
portion 58b that is a portion having the maximum diameter of the chute 58 is connected
to an inner circumferential face disposed inside the connection port 53. Note that, as a
material of the chute 58, the same material as the supply tank 50a and the connection
nozzle 51 is used, and the same thermoplastic resin as the port member 20 as described
above is used for the formation. In addition, the end portion 58b may not be connected
to the inner circumferential face of the connection port 53. In this case, the chute 58

may be slotted into the connection side opening 25 so as to abut thereon to be supported
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by the opening. Another end portion 58a of the chute 58 on the other end sidé inthe X
direction has an outer diameter that is smaller than the inner diameter of the connection
side port 25 of the port member 20, and is positioned at the same position as the
connection face 56 of the flange portion 55 in the X direction. Note that, in the chute 58,
the outer diameter of the end portion 58a on the other end side in the X direction may be
smaller than the inner diameter of the connection side opening 25 of the port member 20,
may gradually decrease, or for example, may have a portion that has the same diameter
as the inner diameter. A shutter (not shown) that controls outflow of the contents from
the tank main body to the connection port 53 is provided in the connection nozzle 51 of
the supply tank 50a or in the tank main body.

[0051]

Note that the connection nozzle 51 of the supply tank 50a is installed on the
lower side of the tank main body, and the bag with a port member is installed in the lower
part of this connection nozzle 51.  Thus, the one end side in the X direction is the upper
part in FIG. 7. In addition, the connection nozzle 51 of the receiving tank 50b is
installed on the upper side of the tank main body, and the bag with a port member is
installed in the upper part of the connection nozzle 51.  Thus, the one end side in the X
direction is the lower part in FIG. 8.

[0052]

Next, an input of the contents from the supply tank 50a into the bag with a port
member will be described using FIG. 7.

[0053]

First, an O-ring 62 is fitted into the seal groove 33 of the flange portion 31 of the
bag with a port member. Next, the connection faces 32 and 56 of both flange portions
31 and 55 are set to be facing so that the O-ring 62 fitted into the seal groove 33 is fitted
into the seal groove 57 of the flange portion 55 of the supply tank 50a, and the bag with a
port member thereby approaches the supply tank 50a.

[0054]

As the flange portion 31 of the bag with a port member approaches the flange
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portion 55 of the supply tank 50a, the one end portion of the insertion portion 22 in the X
direction starts to be slotted into the connection port 53 of the supply tank 50a. As
described above, the opening diameter of the connection port 53 is substantially the same
as the maximum outer diameter of the portion of the insertion portion 22 positioned on
the one end side in the X direction with respect to the flange portion 31. In addition, the
outer diameter of the portion of the insertion portion 22 positioned on the one end side in
the X direction with respect to the flange portion 31 gradually decreases along the one
end side in the X direction, and is the minimum on the end face 27 on the connection side.
For this reason, even when the flange portion 31 of the bag with a port member is a little
deviated from the flange portion 55 of the supply tank 50a in the direction perpendicular
to the X direction in the course in which the flange portion 31 of the bag with a port
member approaches the flange portion 55 of the supply tank 50a, the outer
circumferential face of the insertion portion 22 functions as a guide in that direction, and
such deviation in that direction is corrected.

[0055]

In addition, when one end portion of the insertion portion 22 in the X direction
starts to be slotted into the connection port 53 of the supply tank 50a, the chute 58 of the
supply tank 50a starts to be slotted into the insertion hole 23 of the bag with a port
member. In other words, the one end portion of the insertion portion 22 in the X
direction starts to be slotted info a gap formed between an inner circumferential side of
the connection port 53 of the supply tank 50a and an outer circumferential side of the
chute 58 of the supply tank 50a.

[0056]

As the flange portion 31 of the bag with a port member further approaches the
flange portion 55 of the supply tank 50a, the O-ring 62 that has been fitted into the seal
groove 33 of the flange portion 31 of the bag with a port member starts to be fitted into
the seal groove 57 of the flange portion 55 of the supply tank 50a. The O-ring 62 that
has been fitted into the seal groove 33 of the flange portion 31 of the bag with a port

member is a convex member against the flange portion 55 of the supply tank 50a.  For
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this reason, this O-ring 62 also functions as positioning means relative to the flange
portions 31 and 55 in the axial direction of the flange portions 31 and 55, together with
the inclined outer circumferential face of the one end portion of the insertion portion 22
in the X direction. For this reason, relative positions of both flange portions 31 and 55
can be correctly determined during connection of both flange portions 31 and 55.

[0057]

When the inner circumferential face of the connection portion 53 of the supply
tank 50a comes into contact with the outer circumferential face of the one end portion of
the insertion portion 22 in the X direction, the flange portion 31 of the bag with a port
member no longer approaches the flange portion 55 of the supply tank 50a. Thus, at
this point of time, relative positions of both flange portions 31 and 55 are determined in
the X direction and the direction perpendicular to the X direction.

[0058]

When the relative positions of both flange portions 31 and 55 are determined in
the X direction and the direction perpendicular to the X direction, both flange portions 31
and 53 are connected to each other using a connecting clamp 63.  As the connecting
clamp 63, for example, there is a clamp defined as an ISO ferrule union joint.

[0059]

When connection of both flange portions 31 and 55 is completed, the contents in
the tank main body of the supply tank 50a are input into the bag with a port member by
opening a shutter (not shown} in the supply tank 50a.

[0060]

In the stage in which connection of both flange portions 31 and 55 is completed,
the tip of the chute 58 of the supply tank 50a is slotted into the insertion hole 23 of the
bag with a port member. For this reason, the contents of the supply tank 50a are
securely input into the bag 10 without flowing out of the bag 10 of the bag with a port
member. In addition, since the O-ring 62 is interposed between the flange portions 31
and 55 as a seal member in the present embodiment as described above, leakage of

contents from the connected portion of the flange portions 31 and 55 can be prevented.
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[0061]

Note that the O-ring 62 is used as a seal member in the above, but any seal
member may be used as long as a portion to be fitted is provided in the seal grooves 33
and 57 of the respective flange portions 31 and 55, and for example, a gasket may be
used instead of the O-ring 62,

[0062]

Next, an input of contents from the bag with a port member to the receiving tank
50b will be described using FIG. 8.

[0063]

Also in this case, the flange portion 31 of the bag with a port member is
connected to the flange portion 55 of the receiving tank S0b in the same manner as the
connection of the flange portion 31 of the bag with a port member and the flange portion
55 of the supply tank 50a as described above. However, in order not to cause contents
of the bag with a pott member to flow out in the connection process, the bag main body
15 is folded with respect to the neck 11 near the boundary line of the neck 11 of the bag
10 and the bag main body 15 (refer to FIG. 2) so that the bottom side of the bag main
body faces downward.

[0064]

When the connection of the flange portion 31 of the bag with a port member and
the flange portion 55 of the receiving tank 50b is completed, the bag main body 15 is
positioned higher than the neck 11 by holding up the bag main body 15 of the bag 10 so
as to input the contents in the bag main body 15 into the receiving tank 52b.

[0065]

When a hard member is attached to the flexible bag, there are many cases of
using a method in which the periphery of the opening of the flexible bag is tucked
between a hard member disposed on the inner circumference side and a hard member
disposed on the outer circumference side, or a method in which an inner circumference
face in the periphery of the opening of the flexible bag is made to adhere to an outer

circumferential face of the hard member disposed on the inner circumferential face side.
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In this case, the hard member disposed on the inner circumference side of the bag serves
as an obstruction when contents inside the bag are taken out from the bag, and the
contents of the bag thereby are left in a portion of the hard member disposed on the inner
circumference side.  On the other hand, in the present embodiment, the outer
circumferential face of the neck 11 of the bag 10 is tightly fixed to the inner
circumferential face of the insertion portion 22 by performing welding in such a way that
the bag 10 is positioned on the innermost circumferential side of the bag with a port
member. For this reason, a member into which the film of the bag 10 is tucked or an
adhering member is not present inside the bag 10. Thus, since there is no obstruction in
the bag 10 when the contents of the bag are taken out from the bag 10 in the present
embodiment, a residual amount of contents can be reduced.

[0066]

In addition, in the present embodiment, the outer circumferential face of the
neck 11 of the bag 10 is tightly fixed to the inner circumferential face of the insertion
portion 22 by performing welding in which insert molding for forming the port member
20 by injecting a molten resin around the neck 11 of the bag 10 is performed, and thus,
the inner circumferential face of the neck 11 of the bag 10 is smooth due to absence of a
member for fixing the bag 10.  For this reason, it is difficult for contents to be left
around the neck 11. In addition, a gap (tunnel) is not formed in the tight contact portion
of the bag 10 and the port member 20, thereby trapping of foreign substances in the gap
can be prevented, and contamination of the contents caused by dislodging of the trapped
foreign substances from the gap during an operation can be prevented. In addition,
since a resin flows well in a die during the insert molding, a contact property of the bag
10 and the port member 20 is enhanced. As a result, in addition to the prevention of the
formation of such a gap, airtightness of the bag with a port member is also enhanced.
Furthermore, since there is not an assembly process for the bag 10 and the port member
20, friction debris of the resin accompanied with such an assembly or the like is not
generated, and incorporation of foreign substances into the contents is thereby prevented.

In addition, since the bag with a port member can be manufactured even though an
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operator does not touch the bag with a port member during assembly, the bag with a port
member i3 advantageous in terms of hygiene.

[0067]

In addition, the end portion of the insertion portion 22 on the other end side in
the X direction forms the tapered portion 30 of which the diameter gradually decreases as
the outer circumferential face of the insertion portion 22 goes along the other end side.
Thus, the thickness of the msertion portion 22 in the tapered portion 30 becomes thin in
comparison to one end side portion of the insertion portion 22 in the X direction, which
improves flexibility. As a result, even when the bag main body 15 is rocked with
respect to the port member 20 so that the contents left in the bag 10 are reduced when the
contents are taken out from the bag with a port member, the tapered portion 30 gently
follows the movement of the bag main body 15 extending from the tapered portion 30 to
the other end side in the X direction, and concentration of stress exerted to the neck 11
from the end portion of the insertion portion 22 on the other end side in the X direction is
alleviated. 'Thus, even when aload is imposed on the neck 11 at the end portion of the
insertion portion 22 on the other end side in the X direction, it is difficult to damage the
bag 10.

{0068]

Furthermore, when the above-described insert molding is performed, relatively
large pressure is exerted to the end portion of the insertion portion 22 on the other end
side in the X direction. For this reason, there are cases in which the thickness of the bag
10 becomes thin as the bag 10 is pressurized in that portion due to being pressed by the
molten resin.  With regard to this matter, when the tapered portion 30 is formed, since
the die for molding the above portion is tapered according to the shape of the tapered
portion 30, pressure exerted to that portion when the insert molding is performed
decreases. As aresult, there is no case in which the thickness of the bag 10 does not
become locally thin as the bag 10 is pressed by the molten resin.

[0069]

The thickness portions 34 that increase the thickness along the radial direction of
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the tapered portion 30 are formed in a portion of the 1apered portion 30 that overlaps the
seal parts 18 formed in the side end portions of the bag 10.  For this reason, peripheries
of the seal parts 18 are completely covered by the thickness portions 34, exposure of the
seal parts 18 on the side faces of the thickness portions 34 is prevented, and the seal parts
18 are securely supported by the end portions of the port member 20 on the other end
side i the X direction. As a result, detachment of the seal parts 18 from the insertion
portion 22 occurring in the end portions, damage to the port member 20 resulting from
the detachment, and incorporation of foreign substances into the contents are prevented.

[0070]

In addition, the step portion 28 is formed in the periphery of the end face 27 of
the insertion portion 22 on the connection side along the circumference direction so that
the position of the end edge 28a thereof coincides with the position of the end face of the
bag 10 on the opening 12 side.  As a result, as shown by the arrow F in FIG. 5, for
example, even when the resin constituting the insertion portion 22 leaks on the opening
12 side of the bag 10 during the insert molding, the resin is kept in the step portion 28.
For this reason, the resin does not hang on the inner side of the bag 10 fromi the end face
of the bag 10 on the opening 12 side.

[0071]

Furthermore, since the handles 29 are formed on the outer circumferential face
of the insertion portion 22, the operability of the bag with a port member by an operator
who frequently weats gloves in clean areas of the pharmaceutical product manufacturing
industry further improves due to the use of the handles 29.  In addition, since the
positions of the handles 29 defines the range which is permitted to an operator in
touching the insertion portion 22 during handling the bag with a port member, the
positions are advantageous in terms of quality management and hygiene without causing,
for example, the operator to unnecessarily touch the end of the opening of the bag with a
port member beyond the handles 29.

[0072]

Next, a bag with a port member according to a second embodiment of the



10

15

20

25

24

present invention will be described below. Note that the same reference numerals as
those of the members shown in FIGS. 1 to 8 are given to members having the same
configuration as those in FIGS. 1 to 8, and a description thereof will not be repeated here.

[0073]

The bag with a port member of the present embodiment is configured such that
the flexible bag 10 is placed on an inner face of a hard port member 120 so as to be
positioned on the innermost circumferential face side of the bag with a port member, as
shown in FIG. 9.

The port member 120 includes a port member main body 121 in which an
insertion hole 123 into which the neck 11 of the bag 10 is inserted is formed and a ring
member 141 in which a portion of the port member main body 121 is fitted into the inner
circumferential side thereof, as shown in FIGS. 10 and 11. The port member main body
121 has a cylindrical insertion portion 122 in which the above-mentioned insertion
portion 123 is formed and a flange portion 131 that is formed in the outer circumference
of the insertion portion 122 as a connection portion.

[0074]

With regard to both end faces 126 and 127 of the tubular insertion portion 122, a
bag main body side opening 124 of the insertion hole 123 is formed on the bag main
body side end face 126 that is the end face on the other end side in the X direction, and a
connection side opening 125 of the insertion hole 123 is formed on the connection side
end face 127 that is the end face on one end side in the X direction.

[0075]

The flange portion 131, which is formed by outwardly extending an outer
circumferential face of the insertion portion 122 in the radial direction of the insertion
portion 122, is formed in a position of the insertion portion 122 located between the
connection side end face 127 and the bag main body side end face 126 in the X direction.
In other words, the flange portion 131 that extends in the direction perpendicular to the
axial line of the insertion portion 122 is formed in the position which is on the outer

circumferential face of the tubular insertion portion 122 and on the bag main body side
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opening 124 side rather than the connection side opening 125 of the insertion hole 123,
A face that faces one end side of the flange portion 131 in the X direction forms a
connection face 132, and circular seal groove 133 that is recessed on the other end side in
the X direction is formed on the connection face 132 so as to be coaxially aligned with
the insertion portion 122.

[0076]

A portion of the insertion portion 122 positioned on the one end side in the X
direction with respect to the flange portion 131 forms a fitting portion 128 that is fitted
into the inner circumference side of the ring member 141. A convex portion 129 that
outwardly projects along the radial direction of the insertion portion 122 is formed in a
position which is on an outer circumferential face of the fitting portion 128 and located
between the connection side end face 127 and the connection face 132 of the flange
portion 131 in the X direction.

{00771

The inner diameter of the insertion hole 123 in the fitting portion 128, that is, the
inner diameter of a portion of the insertion hole 123 on the connection side opening 125
side is formed with the size obtained when the outer circumferential face of the neck 11
¢omes into contact with the inner circumferential face of the portion on the connection
side opening 125 side when the neck 11 of the bag 10 is expanded in the direction
perpendicular to the X direction. On the other hand, the diameter of a portion on the
bag main body side opening 124 side of the insertion hole 123 gradually increases toward
the bag main body side opening 124, and reaches the maximum at the position of the bag
main body side opening 124. For this reason, when the neck 11 of the bag 10 is inserted
into the insertion hole 123, there is almost no gap between a portion of the insertion hole
123 on the connection side opening 1235 side and the outer circumferential face of the
neck 11, but there is a gap between a portion of the insertion hole 123 on the bag main
body opening 124 side and the outer circumferential face thereof in a state in which the
seal parts at the edges of neck 11 are folded.

[0078]
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The inner diameter of the ring member 141 is substantially the same size that is
obtained by adding the thickness of the film of the bag 10 to the outer diameter of the
fitting portion 128 so that the fitting portion 128 of the insertion portion 122 is fitted into
the member. In addition, the size of the ring member 141 in the X direction is
substantially the same as that of the fitting portion 128 in the X direction. For this
reason, in the state in which the fitting portion 128 of the port member main body 121 is
fitted into the ring member 141, the end face 142 of the ring member 141 on the other
end side in the X direction abuts on the flange portion 131 of the port member main body
121, and the other end face 143 of the ring member 141 on the one end side in the X
direction is positioned to be practically leveled with the connection side end face 127 of
the port member main body 121. In addition, when the fitting portion 128 of the port
member main body 121 is fitted into the ring member 141, a concave portion 149 into
which the convex portion 129 that is formed in the outer circumference of the fitting
portion 128 is slotted is formed on the inner circumferential face of the ring member 141.

[0079]

The outer diameter of the ring member 141 at the end portion on the other end
side in the X direction is substantially the same as the opening diameter of the connection
port 53 (refer to FIGS. 12 and 13) of the tank to which the bag with a port member is
connected, and when the bag with a port member is connected to the tank, the outer
circumferential face of the bag on the other end side in the X direction abuts on the inner
circumferential face of the connection port 53 of the tank.  In addition, the outer
diameter of the ring member 141 on the one end side in the X direction gradually
decreases toward the one end side in the X direction, and reaches the minimum on the
end face 143 of the ring member 141 on the one end side in the X direction.

[0080]

The port member main body 121 and the ring member 141 described above are
formed of, for example, a polyolefin resin such as polyethylene, or polypropylene, a
thermoplastic resin such as polyacetal, an ABS resin, polyester, polyamide, polysulfone,

polycarbonate, or polyethersulfone. Among these synthetic resins, a polyolefin resin is
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preferable in that it has suitable rigidity and excellence in moldability, and polyethylene
is more preferable in that it deteriorates little during gamma sterilization. In addition,
these synthetic resins preferably have no additives, but, when the contents are powder, an
antistatic agent such as a surfactant-based additive or a conductive additive such as
carbon may be mixed with the resins in order to prevent adhesion of the powdery
contents to the bag with a port member. For example, when a forming resin of the port
member main body 121 that does not come into direct contact with the contents in the
bag 10 or the connection port 53 of the tank on the connection counterpart side is mixed
with a surfactant-based additive, if a forming resin of the bag 10 and the ring member
141 that can come into contact with the connection port 53 has no additive, transfer of an
additive to the contents in the bag 10 and deterioration of the contents can be prevented
while an antistatic effect is exhibited.

[0081]

Next, a producing method of the bag with a port member will be described.

First, the bag 10 and the port member 120 described above are prepared.

Then, the neck 11 is put in the insertion hole 123 from the bag main body side
opening 124 of the port member main body 121, and an opening side portion 13 of the
neck 11 is taken out to the insertion hole 123 from the connection side opening 125 of the
port member main body 121, as shown in FIG. 10. Then, the opening side portion 13 of
the neck 11 taken out to the insertion hole 123 is folded outwardly so that the opening
side portion 13 of the neck 11 faces the outer circumferential face of the fitting portion
128 of the port member main body 121.

[0082]

Next, the neck 11 adheres to the port member main body 121.  As will be
described in detail, the bag 10 is disposed into the port member 120 in the present
embodiment in such a way that the fitting portion 128 of the port member main body 121
is fitted into the ring member 141, and the folded opening side portion 13 of the neck 11
is interposed between the outer circumiferential face of the fitting portion 128 and the

inner circumferential face of the ring member 141, However, there is a case in which
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disposition strength of the bag 10 into the port member 120 is insufficient depending on
the dimensions of each member. Thus, in the present embodiment, the neck 11 adheres
to the port member main body 121.

[0083]

Herein, an adhesive may be used for the adhesion, but in order to lower the
possibility of foreign substances being incorporated as much as possible due to the fact
that the bag with a port member is handled under a clean environment, it is preferable
that the port member main body 121 and the neck 11 be melted so as to adhere to each
other without using an adhesive. Specifically, adhesion using heat sealing, ultrasonic
sealing, or high-frequency sealing is preferable.

[0084]

In addition, as a portion of the port member main body 121 to which the neck 11
adheres, at least one face of the outer circumferential face of the fitting portion 28 of the
port member main body 121 and the connection side end face 127 of the port member
main body 121 is preferable, and particularly, the connection side end face 127 of the
port member main body 121 is most preferable.

[0085]

When powdery contents are taken out from the bag 10, there are cases in which
the bag main body 15 is shaken with respect to the port member 120 so as not to leave
contents in the bag 10. In this case, since shaking the neck 11 also to some degree with
shaking of the bag main body 15 can reduce the residual amount of contents in the bag 10,
it is preferable for the neck 11 not to adhere to the inner circumferential face of the
insertion hole 123 of the port member main body 121.

In addition, when heat sealing, ultrasonic sealing, or high-frequency sealing is
performed as described above, forming the adhesion face to be a flat face requires littie
effort and resuits in reliable adhesion during an adhering work.  For this reason, it is
preferable to adhere the outer circumferential face of the neck 11 to the flat connection
side end face 127 of the port member main body 121 rather than to the outer

circumferential face of the fitting portion 128 of the port member main body 121. In
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addition, the neck 11 is easily crinkled when the outer circumferential face of the neck 11
adheres to the outer circumferential face of the fitting portion 128 of the port member
main body 121, and thus, in light of this point, it is preferable to adhere the outer
circumferential face of the neck 11 to the connection side end face 127 of the port
member main body 121.

[0086]

Note that, when the neck 11 adheres to the outer circumferential face of the
fitting portion 128 of the port member main body 121 using an adhesive, the outer
circumference of the fitting portion 128 is configured to be covered by the ring member
141, and thus, in the present embodiment, risk of contamination by such an adhesive can
be suppressed. In addition, even when the neck 11 adheres to the connection side end
face 127 of the port member main body 121 using an adhesive, the connection side end
face 127 is a face toward the direction in which the contents are discharged from the bag,
and thus, in the present embodiment, risk of contamination by such an adhesive can be
suppressed. .

[0087)

Next, the fitting portion 128 of the port member main body 121 is fitted into the
ring member 141 from the other end side of the ring member 141 in the X direction, as
shown in FIG. 11. In this process, the convex portion 129 formed on the outer
circumferential face of the fitting portion 128 is fitted into the concave portion 149
formed on the inner circumferential face of the ring member 141, regulating relative
movements of the ring member 141 with respect to the port member main body 121 in
the X direction. When the ring member 141 is fitted into the fitting portion 128 of the
port member main body 121, the opening side portion 13 of the folded neck 11 is
interposed between the outer circumferential face of the fitting portion 128 and the inner
circumferential face of the ring member 141.

[0088]

Hereinabove, assembly of the bag with a port member is completed. Note that

adhesion of the neck 11 to the port member main body 121 may be performed after
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fitting of the ring member 141,

[0089]

When the assembly of the bag with a port member is completed, the connection
side opening 125 is covered by a cap, or the entire bag with a port member is packaged
with another bag, and then, this bag with a port member undergoes a radiation process of
gamma rays or electron beams so as to be sterilized.

[0090]

The sterilized bag with a port member is opened in, for example, a clean area of
a pharmaceutical preparation manufacturing factory, connected to a tank or the like, in
the area, and contents of the tank are input into the bag 10 of the bag with a port member.
Then, in order to perform a predetermined operation on the contents in the bag 10, this
bag with a port member is connected to another tank to perform the operation, and
contents of the bag are input into the tank.

[0091]

Herein, a configuration of the tank to which the bag with a port member is
connected will be described.

In the present embodiment, as the tank to which the bag with a port member is
connected, there are the supply tank 50a that supplies contents to the bag with a port
member as shown in FIG. 12, and the receiving tank 50b that receives contents from the
bag with a port member as shown in FIG. 13.

[0092]

Both of the supply tank 50a and the receiving tank 50b have the tank main

bodies (not shown) and the connection nozzles 51 formed in the tank main bodies.
Each connection nozzle 51 has the cylindrical connection tube 52 in which the
connection port 53 is formed on an inner circumferential side and the flange portion
(connection portion on the container side) 55 that is formed on the outer circumference of
the end portion of the connection tube 52,

[0093]

The inner diameter of the connection tube 52, in other words, the opening
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diameter of the connection port 53 is substantially the same as the maximum outer
diameter of the ring portion 141 as described above, in other words, the outer diameter of
a portion of the ring portion 141 positioned on the other end side thereof in the X
direction. In addition, the outer diameter of the flange portion S5 is the same as that of
the flange portion 131 of the port member 120.

On the connection face 56 of the flange portion 55, the circular seal groove 57 is
formed. Each dimension of the seal groove 57 corresponds to that of the seal groove
133 of'the flange portion 131 of the port member 120. In other words, the diameters
and depths of both seal grooves 33 and 57 are substantially the same.

[0054]

The connection nozzle 51 of the supply tank 50a has the chute 58 that is
disposed inside the connection port 53, in addition to the above-described connection
tube 52 and the flange portion 55, as shown in FIG. 12. The outer diameter of an end
portion 58a of the chute 58 on the other end side in the X direction is smaller than the
inner diameter of the connection side opening 125 of the port member main body 121,
and located at the same position as a connection face 56 of a flange portion 55 in the X
direction. Note that the chute 58 may have the outer diameter of the end portion 58a
thereof on the other end side in the X direction smaller than the inner diameter of the
connection side opening 25 of the port member main body 21, and may have a portion,
for example, having the same diameter even though the diameter does not gradually
decrease. A shutter (not shown) that controls outflow of contents from the tank main
body to the connection port 53 is provided in the connection nozzle 51 or in the tank
main body.

[0095]

Note that the connection nozzle 51 of the supply tank 50a is installed on the
lower side of the tank main body, and the bag with a port member is installed in the lower
part of this connection nozzle 51.  Thus, the one end side in the X direction is the upper
part in FIG. 12. In addition, the connection nozzle 51 of the receiving tank 50b is

installed on the upper side of the tank main body, and the bag with a port member is
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installed in the upper part of the connection nozzle 51.  Thus, the one end side in the X
direction is the lower part in FIG. 13,

[0096]

Next, an input of contents from the supply tank 50a into the bag with a port
member will be described using FIG. 12.

[0097]

First, the O-ring 62 is fitted into a seal groove 133 of the flange portion 131 of
the bag with a port member. Next, the connection faces 32 and 56 of both flange
portions 131 and 55 are set to be facing so that the O-ring 62 fitted into the seal groove
133 is fitted into the seal groove 57 of the flange portion 55 of the supply tank 50a, and
the bag with a port member thereby approaches the supply tank 50a.

[0098]

As the flange portion 131 of the bag with a port member approaches the flange
portion 55 of the supply tank 50a, the ring member 141 of the bag with a port member
starts to be slotted into the connection port 53 of the supply tank 50a.  As described
above, the opening diameter of the connection port 53 of the tank to which the bag with a
port member is connected is substantially the same as the outer diameter of the ring
member 141 on the other end side in the X direction, and the outer diameter of the ring
member 141 on the one end side in the X direction gradually decreases toward the one
end side in the X direction so as to become the minimum outer diameter on the end face
143 on the one end side in the X direction. For this reason, even when the flange
portion 131 of the bag with a port member is a little deviated from the flange portion 55
of the supply tank 50a in the direction perpendicular to the X direction in the course in
which the flange portion 131 of the bag with a port member approaches the flange
portion 55 of the supply tank 50a, the outer circumferential face of the ring member 141
functions as a guide in that direction, and such deviation in that direction is corrected.

[0099]

In addition, when the ring member 141 of the bag with a port member starts to

be slotted into the connection port 53 of the supply tank 50a, the chute 58 of the supply
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tank 50a starts to be slotted into the insertion hole 123 of the bag with a port member.

In other words, the ring member 141 of the bag with a port member and the fitting
portion 128 of the port member main body 121 fitted into the ring member 141 start to be
slotted into a gap formed between an inner circumferential side of the connection port 53
of the supply tank 50a and an outer circumferential side of the chute 58 of the supply
tank 50a,

[0100]

As the flange portion 131 of the bag with a port member further approaches the
flange portion 55 of the supply tank 50a, the O-ring 62 that has been fitted into the seal
groove 133 of the flange portion 131 of the bag with a port member starts to be fitted into
the seal groove 57 of the flange portion 55 of the supply tank 50a. The O-ring 62 that
has been fitted into the seal groove 133 of the flange portion 131 of the bag with a port
member is a convex member against the flange portion 55 of the supply tank 50a. For
this reason, this O-ring 62 also functions as positioning means relative to one flange
portion and the other flange portion in the direction perpendicular to the X direction,
together with the inclined outer circumferential face of the ring member 141. For this
reason, relative positions of both flange portions 131 and 55 can be correctly determined
during connection of both flange portions 131 and 55.

[0101]

When the inner circumferential face of the connection portion 53 of the supply
tank 50a comes into contact with the outer circumferential face of the end portion of the
ring member 141 on the other end side in the X direction, the flange portion 131 of the
bag with a port member no longer approaches the flange portion 55 of the supply tank
50a. Thus, at this point of time, relative positions of both flange portions 131 and 55
are determined in the X direction and the direction perpendicular to the X direction.

[0102]

When the relative positions of both flange portions 131 and 55 in the X direction
and the direction perpendicular to the X direction are determined, both flange portions

131 and 55 are connected to each other using the connection clamp 63.
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[0103]

When the connection of both flange portions 131 and 55 is completed, the
shutter (not shown) in the supply tank 50a is opened, and the contents in the tank main
body of the supply tank 52a are thereby input to the bag with a port member.

[0104]

In the stage in which the connection of both flange portions 131 and 55 is
completed, the top of the chute 58 of the supply tauk 50a is slotted into the insertion hole
123 of the bag with a port member. For this reason, the contents inside the supply tank
50a can be securely input into the bag 10 without flowing out of the bag 10 of the bag
with a port member. In addition, in the present embodiment, since the O-ring 62 as a
seal member is interposed between both flange portions 131 and 55 as described above,
leakage of the contents from the connected portion of both flange portions 131 and 55
can be prevented,

[0105]

Note that the O-ring 62 is used as a seal member in the above, but any seal
member may be used as Jong as a portion to be fitted is provided in the seal grooves 133
and 57 of the respective flange portions 131 and 55, and for example, a gasket may be
used instead of the O-ring 62.

[0106]

Next, an input of contents from the bag with a port member to the receiving tank
50b will be described using FIG 13.

[0107]

Also in this case, the flange portion 131 of the bag with a port member is
connected to the flange portion 55 of the receiving tank 50b in the same manner as the
connection of the flange portion 131 of the bag with a port member and the flange
portion 55 of the supply tank 50a as described above. However, in order not to cause
contents of the bag with a port member to flow out in the connection process, the bag
main body 15 is folded with respect to the neck 11 near the boundary line of the neck 11

of the bag 10 and the bag main body 15 so that the bottom side of the bag main body
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faces downward.

[0108]

When the connection of the flange portion 131 of the bag with a port member
and the flange portion 55 of the receiving tank 50b is completed, the bag main body 15 is
positioned higher than the neck 11 by holding up the bag main body 15 of the bag 10 so
as to input the contents in the bag main body 15 into the receiving tank 52b.

[0109]

When a hard member is attached to the flexible bag using a method in which the
periphery of the opening of the flexible bag is tucked between a hard member disposed
on the inner circumference side and a hard member disposed on the outer circumference
side, or a method in which an inner circumference face in the periphery of the opening of
the flexible bag is made to adhere to an outer circumferential face of the hard member
disposed on the inner circumferential face side, the hard member disposed on the inner
circumference side of the bag serves as an obstruction when contents inside the bag are
taken out from the bag, and contents of the bag thereby are left in a portion of the hard
member disposed on the inner circumference side. On the other hand, in the present
embodiment, the neck 11 of the bag 10 is folded making the film forming the bag 10 to
be double in the neck 11, and the film on the outer circumferential side is tucked between
the insertion portion 122 disposed on the inner circumferential side and the ring member
141 disposed on the outer circumferential side. For this reason, in the bag on the bag
main body 15 side rather than the folded portion, there is no member info which the film
of the bag 10 is tucked or attached. Thus, in the present embodiment, since there is no
obstruction inside the bag 10 when the contents of the bag are taken out from the bag 10,
a residual amount of contents can be reduced.

[0110]

In addition, in the present embodiment, the inner circumferential face of the
insertion hole 123 and the outer circumferential face of the neck 11 do not adhere to each
other. Furthermore, in the present embodiment, the diameter of a portion of the

insertion hole 123 on the other end side in the X direction, that is, a portion of the
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insertion hole 123 on the bag main body side gradually increases toward the bag main
body side, and a gap between the inner circumferential face of the insertion hole 123 and
the outer circumferential face of the neck 11 becomes larger.  For this reason, when the
bag main body 15 is shaken with respect to the port member 20 so as not to leave
contents in the bag 10, the neck 11 inside the insertion hole 123 is also shaken
accompanied by the shaking of the bag main body 15, and thereby a residual amount of
contents inside the bag 10 can be effectively reduced.

[0111]

As described above, a residual amount of content in the bag 10 can be reduced
to be as small as possible also in the present embodiment.

[0112]

Note that, in each of the embodiments described above, the cross-sectional shape
of the insertion holes 23 and 123 are set to be a circle, but the shape may be an oval, a
square, or a triangle. However, since a circle does not have directionality with respect
to various directions within a plane perpendicular to the X direction, the circle is most
preferable for the cross-sectional shape of the insertion holes 23 and 123 as described in
each of the embodiments above,

[0113]

In addition, in each of the embodiments described above, the bag 10 has the
neck 11 in which the opening 12 is formed and the bag main body 15 that is continuous
from the neck 11 as exemplified in FIG. 2, and the bag 10 of which the width size W2 of
the neck 11 is smaller than the maximum width W1 of the bag main body 15 is used, but
the shape of the bag 10 is not particularly limited. For example, the bag 10 of a simple
tubular shape in which the neck 11 is not differentiated from the bag main body 15 may
also be used.

[0114]

In addition, in the embodiment shown in FIGS. 9 to 13, out of the two members

" constituting the port member 120, the flange portion 131 is formed in the port member

main body 121 as a connection portion, but the flange portion 131 may be formed in the
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ring member 141. In addition, in this embodiment, the flange portion 131 constitutes
the connection portion, but a male screw may be formed on the outer circumference of
the ring member 141 or the outer circumference of the port member main body 121 so as

to be set as the connection portion.

Industrial Applicability

[0115]

According to the present invention, a bag with a port member that can reduce a
residual amount of contents to be as small as possible when the contents inside a bag are

taken out can be provided.

Reference Signs List

{0116}

10: bag, 11: neck, 12: opening, 13: opening side portion, 15: bag main body, 17:
through hole, 20, 120: port member, 22, 122: insertion portion, 23, 123: insertion hole, 24,
124: bag main body side opening, 25, 125: connection side opening, 26, 126: bag main
body side end face, 27: connection side end face, 28 step portion, 29, 129: convex portion,
31, 131: flange portion (bag side connection portion), 33, 133: seal groove, 30: tapered
portion, 34: thickness portion, 50a: supply tank 50b: receiving tank, 51: connection
nozzle, 52: connection tube, 53: connection port, 55: flange portion (container side
connection portion), 57: seal groove, 62: O-ring,  63: connection clamp, 121: port
member main body, 128: fitting portion, 129: convex portion, 141:  ring member, 149:

concave portion
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CLAIMS

1. A bag with a port member comprising:

a bag having an opening and a port member attached to the opening,

wherein the port member has a tubular insertion portion and a bag side connection portion
that is connected to a container side connection portion of other container,

the bag is positioned on the innermost circamferential face side of the bag with a port
member on an inner face of the insertion portion, and the port member is formed in the
periphery of the bag using insert molding, and

wherein a step portion formed by reducing the diameter of an inner circumferential face of
the insertion portion toward the end portion side of the bag side is formed along the
circumferential direction of the insertion portion, and the position of the step portion

coincides with the position of an end face of the bag on the opening side.

2. The bag with a port member according to Claim 1, wherein a tapered portion formed by
reducing the thickness of the insertion portion is provided at an end portion of the insertion

portion on the bag side.

3. The bag with a port member according to Claim 1 or 2, wherein the bag has seal parts,
and thickness portions formed by increasing the thickness of the insertion portion are formed
in portions that overlap the seal parts at the end portion of the insertion portion on the bag

side.

4. The bag with a port member according to any one of Claims 1 to 3, wherein handles that
are formed by outwardly extending the diameter of an outer circumferential face of the
insertion portion of the port member in the radial direction are formed, and positions of the
handles define a range which is permitted to an operator in touching the port member main

body during handling of the bag with a port member.

5. A connection structure of a bag with a port member comprising:
the bag with a port member according to any one of Claims 1 to 4; and

a connection nozzle of other container to which the bag with a port member is connected,
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wherein the connection nozzle has the container side connection portion to which the bag side
connection portion of the bag with a port member is connected, and a connection portion into

which at least one portion of the port member of the bag with a port member is slotted.



