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DESCRIPTION
TITLE

CONNECTION EQUIPMENT AND EQUIPMENT CONNECTOR

FIELD

Embodiments described herein relate generally to
closed type connection equipment that connects equipment to
a container and forms a flow path between the container and
the eguipment, and an equipment connector for use in the

closed type connection egquipment.

BACKGROUND

There is known connection equipment that connects a
syringe to a container and forms, between the container and
the syringe, a flow path through which a chemical solution
flows, when the chemical solution is collected to the
syringe from a container such as a vial in which the
chemical solution, such as an anti-cancer agent, is
contained. Such connection equipment has a syringe
connector fixed to the syringe, and a container connector
fixed tc the vial.

The syringe connector has a part of the flow path in
an interior thereof. The container connector has the other
part of the flow path in an interior thereof. When the
syringe connector is connected to the container connector,
the part of the flow path is continuous with the other part

thereof, and the flow path from the container to the
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syringe is formed. Such a technique is disciosed, for
example, in Jpn. Pat. Appln. KOKAI Publication No. HO6-
20993.

An operator such as a pharmacist connects the syringe
connector to the container connector to form the flow path,
and then pulls a plunger of the syringe, thereby collecting
the chemical solution in the container to the syringe.

In this connection equipment, when the collection of
the chemical solution to the syringe is completed and then
the syringe connector is disconnected from the container
connector before each of the part of the flow path in the
syringe connector and the other part of the flow path in
the container connector is sealed, the chemical solution
might leak outwardly from the flow path.

To solve this problem, as the connection equipment,
there is known connection equipment having a lock mechanism
that regulates disconnection of a syringe connector from a
container connector before a part of a fiow path in the
syringe connector and the other part of the flow path in
the container connector are sealed. As the lock mechanism,
there is known a lock mechanism that locks the syringe
connector and the container connector by operating, e.9g.,
relatively rotating the syringe connector and the container
connector after the syvringe connector is connected to the

container connector.
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TECHNICAL PROBLEM

Connection equipment having the above described lock
mechanism has the following problem. Specifically, an
operator needs to perform an operation of connecting a
syringe connector to a container connector and an operation
of locking the syringe connector and the container
connector, before collecting a chemical solution from a
container to a gyringe. When these operations reguire
different movements of the operator, the operations become
complicated.

In conseqgquence, an object of the preseht invention is
to provide connection eguipment that can facilitate an
operation of connecting an equipment connector to a
container connector to lock the connectors and an operation
of unlocking and disconnecting the connectors, and an

equipment connector for use in this connection equipment.

SOLUTION TO PROBLEM

Connection equipment according to an aspect of the
present invention includes an equipment connector, a
container connector, and a lock mechanism. The eqguipment
connector inciudeg a first connecting section that is
connectable to equipment through which a fluid moves, a
first ligquid fiow path that communicates with an interior
of the equipment when the equipment is connected to the
first connecting section, and a first valve that is to open

and close the first liquid flow path and that opens when
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pressed.

The container connector includes a second connecting
section that is connectable to a container, a second liquid
flow path that communicates with an interior of the
container when the container is connected to the second
connecting section, and a second valve that is to open and
close the second liquid flow path and that opens when
pressed by the first valve. The lock mechanism locks the
equipment connectcor and the container connector in a state
where the first valve is pressed by the second valve, the
first valve and the second valve are opened and the first
liquid flow path is in communicatiocn with the second liquid
flow path, and that unlocks the connectors in a state where
the first valve and the second valve are closed.

Equipment connector according to an aspect of the
present invention includes a first connecting section that
is connectable to equipment through which a fluid moves, a
first liquid flow path that communicates with an interioxr
of the equipment when the equipment is connected to the
first connecting section, a first valve that is to open and
close the first liquid flow path and that opens when
pressed, and a lock mechanism that locks a container
connector in a state where the first wvalve is pressed by a
second valve of the container connector, the first valve
and the second valve are opened and the first ligquid flow
path is in communication with a second liquid flow path of

the container connector, and that unliocks the container
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connector in a state where the first valve and the second
valve are closed.
ADVANTAGEOUS EFFECTS OF INVENTION

According to the present invention, it is possible to
provide connection equipment that can facilitate an
operation of connecting an equipment connector to a
container connector to lock the connectors and an operatlon
of unlocking and disconnecting the connectors, and an

egquipment connector for use in this connection eguipment.

BRIEF DESCRIPTION OF THE DRAWINGS

[FIG. 1] FIG. 1 is a perspective view showing a state where
a container and a syringe are connected by connection
equipment according to an embodiment of the present
invention.

[FIG. 2] FIG. 2 is a cross-sectional view showing a state

where a container connector of the connection equipment and

a gyringe connector are connected and a liguid flow path

and a gas flow path are formed.

[FIG. 3] FIG. 3 is a cross-gsectional view showing the state
where the container connector and the syringe connector are
connected and the liquid flow path and the gas flow path
are formed.

[FIG. 4] FIG. 4 is a side view showing a seal cap of the
container connector.

[FIG. 5] FIG. 5 is a perspective view showing the seal cap.

[FIG. 6] FIG. 6 is a perspective view showing the state
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where the container connector and the syringe connector are
connected and the ligquid flow path and the gas flow path
are formed, while one of outer shell constituting members
of the syringe connector is removed.

{[FIG. 7] FIG. 7 is a front view showing the outer shell
constituting member.

[FIG. 8] FIG. 8 is a perspective view showing a head sleeve
of the syringe connector.

[FIG. 9] FIG. 9 is a cross-sectional view showing the head
sleeve,

[FIG. 10] FIG. 10 1s a cross-sgsectional view showing the
head sleeve.

[FIG. 11] FIG. 11 is a perspective view showing a needle
seal helder of the syringe connector.

[FIG. 12] FIG. 12 is a cross-sectional view showing the
needle seal holder.

[FIG. 13] FIG. 13 is a perspective view showing a stopper
sleeve of the syringe connector.

[FIG. 14] FIG. 14 is a cross-sectional view showing the
container connector and the syringe connector before
connected.

[FIG. 15] FIG. 15 is a cross-sectional view showing the
container connector and the syringe connector that are
connected in a state where the liquid flow path and the gas
flow path are not formed.

[FIG. 16] FIG. 16 is a cross-sectional view showing the

container connector and the syringe connector that are
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cennected in the state where the liquid flow path and the
gas flow path are not formed.

{FIG. 17] FIG. 17 is a cross-sectiocnal view showing the
container connector and the syringe connector that are
connected in the state where the liguid flow path and the
gas flow path are not formed.

[FIG. 18] FIG. 18 is a cross-sectional view showing the
container connector and the syringe connector that are
connected in the state where the liquid flow path and the
gas flow path are not formed.

[FIG. 19] FIG. 19 is a cross-sectional view showing the
container connector and the syringe connector that are
connected in a state where the liquid flow path and the gas
flow path are formed.

[FIG. 20] FIG. 20 is a cross-sectional view showing the
container connector and the syringe connector that are
connected in the state where the liquid flow path and the
gags flow path are formed.

[FIG. 21] FIG. 21 is a perspective view showing a state
where a container and a syringe are connected by cecnnection
equipment according to a second embodiment of the present
invention.

[FIG. 22] FIG. 22 ig a cross-sectional view showing that a
container connector for use in the connection eguipment is
in a state of being connected to a syringe connector for
uge in the connection equipment.

[FIG. 23] FIG. 23 is a perspective view showing a main part
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of the container connector.

[FIG. 24] FIG. 24 is a plan view showing a hydrophobic
filter for usge in the container connector.

[FIG. 25] FIG. 25 ig a front view showing a seal pin for
use in the contailner connector.

[FIG. 26] FIG. 26 is a plan view of the seal pin.

[FIG. 27] FIG. 27 is a bottom view of the seal pin.

[FIG. 28] FIG. 28 is a plan view showing a seal cap for use
in the container connector.

[FIG. 29] FIG. 29 is a side wview showing a container seal
for use in the container connector.

{FIG. 30] FIG. 30 is a perspective view showing the
container seal.

[FIG. 31] FIG. 31 is a perspective view showing a needle
holder for use in the syringe connector.

[FIG. 32] FIG. 32 is a pergpective view showing an inner
sleeve for use in the syringe connector L.

[FIG. 33] FIG. 33 is a cross-sectional view showing a head
sleeve for use in the syringe connector.

[FIG. 34] FIG. 34 is a perspective view showing a needle
seal for use in the syringe connector.

[FIG. 35] FIG. 35 is a cross-sectional view showing a state
where a needle of the syringe connector and a gas needle
intrude intoc the container seal of the container connector.
[FIG. 36] FIG. 36 is a cross-sectional view showing a state
where a container and a syringe are connected by connection

equipment according to a third embodiment of the present
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invention.
[FIG. 37] FIG. 37 is a cross-gsectional view
connection equipment.

[FIG. 38] FIG. 38 is a cross-sectional view

modification of the connection equipment.

[FIG. 39] FIG. 39 is a cross-gsectional view

showing the

showing a

where a container and a syringe are ccnnected by a

showing a

where a container and a syringe are connected by a

modification of the connection equipment.

[FIG. 40] FIG. 40 is & cross-sectional view

showing a

where a container and a syringe are connected by a

modification of the connection equipment.

[FIG. 41] FIG. 41 is a cross-sectional view

showing a

where a container and a tube are comnnected by a

modification of the connection equipment.
[FIG. 42] FIG. 42 is a cross-gectional view
where a container, a syringe and a tube are
modification of the connection equipment.
[FIG. 43] FIG. 43 is a cross-sectional view
where a container, a syringe and a tube are

modification of the connection equipment.

DETAILED DESCRIPTION

showing a

connected

showing a

connected

state

state

state

state

state

by a

state

by a

Connection eguipment 10 according to an embodiment of

the present invention will be described with reference to

FIG. 1 to FIG. 20. The connection equipment 10 is for use

in collecting a chemical solution from a container 5 such
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as a vial to a syringe 6, connects the container 5 to the
syringe &, and forms a liquid flow path L1 through which
the chemical solution flows between an interior of the
container 5 and an interior of the sgyringe 6, and a gas
fiow path L2 via which the interior of the container 5
communicates with an interior of an after-mentioned air bag
160. The container 5 hHas a mouth. The mouth is sealed
with a plug. The plug is made of a material such as a
rubber.

FIG. 1 is a perspective view showing a state where the
container 5 and the syringe 6 are connected by the
connection equipment 10. FIG. 2 is a cross-sectional view
ghowing a state where a container connector 20 of the
cennection equipment 10 and a syringe connector 100 are
connected and the liguid flow path L1l and the gas flow path
.2 are formed. FIG. 3 is a cross-sectional view showing
the state where the container connector 20 and the syringe
connector 100 are connected and the liguid flow path Ll and
the gas flow path L2 are formed. FIG. 3 1is a cross-
sectional view showing the connection equipment 10 along a
cut plane rotated by 90 degrees from a cross section shown
in FIG. 2 about an axis of an outer shell main body 111.

FIG. 4 is a side view showing a seal cap 60 of the
container connector 20. FIG. 5 is a perspective view
showing the seal cap 60. FIG. 6 is a perspective view
showing the state where the container connector 20 and the

syringe connector 100 are connected and the liquid flow

10



18F0067P5

path L1 and the gas flow path L2 are formed, while one of
outer shell constituting members 132 of the syringe
connector 100 is removed.

FIG. 7 is a front view showing the outer shell
constituting member 132 of an outer shell 11¢. FIG. 8 is a
perspective view showing a head sleeve 180 of the syringe
connector 100. FIG. 9 is a cross-sectional view showing
the head sleeve 180. FIG. 10 is a cross-sectional view
showing the head sleeve 180. TFIG. 10 is a cross-sectional
view showing the head sleeve 180 along a cut plane rotated
by 90 degrees from a cross section shown in FIG. 9 about an
axig of the head sleeve 180.

FIG. 11 ig a perspective view showing a needle seal
holder 210 of the syringe connector 100. FIG. 12 is a
crosg-gectional view showing the needle seal holder 210.
FIG. 13 is a perspective view showing a stopper sleeve 230
of the syringe connector 100. FIG. 14 is a cross-sectional
view showing the container connector 20 and the syringe
connector 100 before connected. FIG. 15 is a cross-
sectional view showing the container connector 20 and the
syringe connector 100 that are connected in a state where
the liquid flow path L1 and the gas flow path L2 are not
formed.

FIG. 16 is a crossg-gectional view showing the
container connector 20 and the syringe connector 100 that
are connected in the state where the ligquid flow path L1

and the gas flow path L2 are not formed. FIG. 16 is a
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cross-sectional view showing the state where the container
connector 20 and the syringe connector 100 are cut along a
cut plane rotated by 90 degrees from a cross section shown
in FIG. 15 about the axis of the outer shell wmain body 111.

FIG. 17 is a crosgs-gectional view showing the
container connector 20 and the syringe connector 100 that
are connected in the state where the ligquid flow path L1
and the gas flow path L2 are not formed. FIG. 18 is a
cross-sectional view showing the container connector 20 and
the syringe connector 100 that are connected in the state
where the liquid flow path L1 and the gas fiow path L2 are
not formed. FIG. 18 is a cross-sectional view showing the
state where the container connector 20 and the syringe
connector 100 are cut along a cut plane rotated by 90
degrees from a cross section shown in FIG. 17 about the
axig of the outer shell main body 111.

FIG. 19 is a cross-sectional view showing the
container connector 20 and the syringe connector 100 that
are connected in a state where the liquid flow path L1l and
the gas flow path L2 are formed. FIG. 20 is a cross-
sectional wview showing the container connector 20 and the
syringe connector 100 that are connected in the state where
the licquid flow path L1 and the gas flow path L2 are
formed. FIG. 20 is a crosg-sectional view showing the
state where the container connector 20 and the syringe
connector 100 are cut along a cut plane rotated by 90

degrees from a cross section shown in FIG. 19 about the
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axis of the outer shell main body 111.

As shown in FIG. 1 to FIG. 3, the connection equipment
10 has the container connector 20 formed to be fixable to
the container 5, and the syringe connector 100 formed o be
fixable to a karrel 7 of the syringe 6 and removably fixed
to the container connector 20.

In the present embodiment, as an example, an up-down
direction is set to the connection eguipment 10 based on a
state where the container 5 is disposed downward and the
gsyringe 6 1s disposed upward. Note that an axial direction
of an after-menticned container cap 30 of the container
connector 20 and an axial direction of the seal cap 60 are
parallel to the up-down direction, and an axial direction
of the after-mentioned outer shell main body 111 of the
syringe connector 100 is paraliel to the up-down directiomn.

Firstly, description wili be made as to the container
connector 20. As shown in FIG. 1 to FIG. 5, the container
connector 20 has the container cap 30 formed to be fixable
to the container 5, the seal cap 60 fixed to the container
cap 30, and a container seal 70 provided in the seal cap
60.

The container cap 30 has a liquid flow path forming
gsection L3 that constitutes a part of the liguid flow path
L1 via which the interior of the container 5 communicates
with an interior of the barrel 7 and through which a liguid
{the chemical solution) can flow, and a gas flow path

forming section 14 that constitutes a part of the gas flow
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path L2 via which the interior of the container 5
communicates with the interior of the air bag 160 that is a
pressure adjustment section as described later and through
which air can flow. Specifically, the container cap 30 has
a container fixing section 31 formed to be fixable to the
container 5, a container cap main body 40, and a needle
section 50 formed to be insertable into the container 5.

The container fixing section 31 is configured to be
fixable to the container 5 in a state where the needle
section 50 is inserted in the plug of the mouth of the
container 5 and the after-mentioned liquid flow path
forming section L3 and the gas fiow path forming section L4
communicate with the interior of the container 5. By the
container fixing section 31, the container cap main body 40
is fixed to the container 5. For example, as shown in
FIG. 2, the container fixing section 31 has a pair of
holders 31a that hold the mouth of the container 5. The
container fixing section 31 holds a neck of the container 5
by the pair of holders 31a and is therefore fixed toc the
container 5. Note that when the holders 3la are opened,
the holding of the neck of the container 5 by the pair of
holders 31a is released. Note that a constitution of the
container fixing section 31 is not limited to a
consgtitution including the palr of holders 31la.

The container cap main body 40 is formed in a columnar
shape having a plurality of outer diameters. Specifically,

the container cap main body 40 has a container cap small
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diameter section 41 formed at an upper end portion of the
main body, a container cap intermediate diameter section 42
that is continuous with the container cap small diameter
section 41, and a container cap large diameter section 43
that is continucous with the container cap intermediate
diameter section 42. The container cap small diameter
section 41, the container cap intermediate diameter section
42 and the container cap large diameter section 43 are
coaxially arranged.

A recess 44 for the small diameter section is formed
in an upper surface of the container cap small diameter
section 41. The recess 44 for the small diameter section
is formed in a central portion of the upper surface of the
container cap small diameter section 41. The recess 44 for
the small diameter section constitutes a part of the liquid
flow path forming section L3. A cylindrical peripheral
wall section 45 is formed at an outer peripheral edge of an
upper surface of the container cap intermediate diameter
section 42. The peripheral wall section 45 has a gap where
a part of the container seal 70 can be disposed, between
the peripheral wall section and the container cap small
diameter section 41. An upper end of the peripheral wall
section 45 ig lower than an upper end of the container cap
small diameter section 41.

The needle section 50 is located below the container
cap main body 40. The needlie section 50 is formed in a

columnar shape. The needle section 50 is disposed, for

15



10

15

20

25

18F0067P5

example, coaxially with the container cap main body 40. In
the needle section 50, a lower end, i.e., a leading end
when being inserted into the container 5 is formed as a
sharp head.

Furthermore, the liguid flow path forming section L3
and the gas flow path forming section L4 are formed in the
container cap main body 40 and the needle section 50. The
ligquid flow path forming section L3 is open in the leading
end portion of the needle section 50 and a bottom surface
of the recess 44 for the small diameter sectiomn.
Specifically, the liquid flow path forming section L3 has a
first section L3a that communicates with an interior of the
recess 44 for the small diameter section and extends in an
axial direction of the container cap main body 40, and a
second section L3k that communicates with the first section
L3a, is disposed at a position shifted in a radial
direction from the first section L3a and extends in the
axlal direction of the container cap main body 40.

The gas flow path forming section L4 is dispcosed at a
position shifted in the radial direction from the liguid
flow path forming section L3, and is open to the leading
end portion of the needle section 50. Specifically, the
gas flow path forming section L4 has a third section L4a
that extends in the axial direction of the contalinexr cap
main body 40, and a fourth section L4b that communicates
with the third section L4a and extends through the

container cap small diameter section 41 in the radial
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direction to communicate with the gap between the section
and the peripheral wall section 45.

The sgeal cap 60 is formed in a tubular shape to store
the container cap main body 40 inside, and fixed to the
container cap main body 40 at such a position that a lower
end of the cap abuts on the container cap large diameter
section 43. Furthermore, the seal cap 60 iz formed so that
the after-mentioned outer shell 110 of the syringe
connector 100 can be unlocked from the stopper sleeve 230
and so that the seal cap can be locked with the stopper
sleeve 230.

Specificalliy, the seal cap 60 is formed in the
cylindrical shape having a plurality of outer diameters. A
seal that can prevent the gas from leaking out of the lower
end of the seal cap 60 is formed between an inner
peripheral surface of the geal cap 60 and an outer
peripheral surface of the container cap main body 40.

In the present embodiment, the seal cap 60 is formed
in the cylindrical shape that fits in the container cap
intermediate diameter section 42. When the container cap
intermediate diameter section 42 fits in the seal cap 60,
sealing is achieved. ©Note that the sealing is not limited
to the above sealing. As another example, an O-ring may be
provided as a seal.

As shown in FIG. 4 and FIG. 5, the seal cap 60 has a
cylindrical seal cap base 61, a seal cap intermediate

diameter section 62 formed on the seal cap base 61, and a
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seal cap small diameter section 63 formed on the seal cap
intermediate diameter section 62. The seal cap base 61,
the seal cap intermediate diameter gection 62 and the seal
cap small diameter section 63 are coaxially arranged.

The seal cap base 61 is formed movably in the after-
mentioned outer shell 110 of the syringe connector 100. A
seal cap protrusion 64 that protrudes outwardly in the
radial direction is formed at a lower edge of the seal cap
base 61. As shown in FIG. 3, the seal cap protrusion 64 is
formed to abut on a lower edge of the outer shell 110 when
the container connector 20 is inserted into the syringe
connector 100, so that further intrusion of the ceontaliner
connector 20 into the outer shell 110 can be regulated. As
an example, a plurality of seal cap protrusions 64 are
formed. In the present embodiment, two seal cap
protrusions 64 are formed. At the lower edge of the seal
cap base 61, an after-mentioned locking section 113 is
engaged in a portion between the two seal cap protrusions
64 .

In an outer peripheral surface of the seal cap base
61, as shown in FIG. 4 and FIG. 5, there is formed a first
guiding protrusion 65 that guides movement of the container
connector 20 in the up-down direction in the outer shell
110 of the syringe connector 100. The first guiding
protrusion 65 is formed to be storable in a first guide
groove 126 formed in the outer shell 110.

For example, a plurality of first guiding protrusiocons
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65 are formed. In the present embodiment, two first
guiding protrusions 65 are formed. Each of the first
guiding protrusions 65 is disposed on a central portion of
the seal cap protrusion 64 in a circumferential direction,
and extends in the axial direction. An upper end of the
first guiding protrusion &5 is formed substantially in a
triangular sghape in side view so that the upper end can
smoothly intrude into the first guide groove 126 of the
outer shell 116.

The seal cap intermediate diameter section 62 is
formed to abut on the after-mentioned stopper sleeve 230 of
the syringe connector 100 when the container connector 20

is inserted into the syringe connector 100 to reach a

predetermined position in the syringe connector 100, so

that the stopper sleeve 230 and the outer shell 110 can be
unlocked. Specifically, an outer peripheral surface of a
pertion of the seal cap intermediate diameter section 62
which is above a middle portion of the section in the axial
direction is formed in a conical surface 62a having a
diameter that gradually decreases as being upward.

Further in the seal cap intermediate diameter section
62, a locking recess 67 is formed to engage with the
stopper sleeve 230 when the container connector 20 is
inserted into the syringe connector 100 to reach the
predetermined position in the syringe connector 100. The
locking recess 67 is formed by denting a portion of the

outer peripheral surface of the seal cap intermediate
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diameter section 62 in the circumferential direction
inwardly in the radial direction over a region from a lower
end to a middle portion in the axial direction. An upper
surface 67a that can engage with the stopper sleeve 230 is
formed in an upper end portion of the locking recess 67.

The seal cap small diameter section 63 is formed in a
diameter smaller than a diameter of an upper end of the
seal cap intermediate diameter section 62. The seal cap
small diameter section 63 is formed in a cylindrical shape
that can fit in the after-mentioned head sleeve 180 of the
syringe connector 100. As shown in FIG. 2, an inner
peripheral surface 66 of the seal cap 60 is formed as a
conical surface so that a diameter of an upper end portion
66a gradually decreases as being upward.

As shown in FIG. 2, the coritainer seal 70 is formed in
a bottomed tubular shape that can store therein the
container cap small diameter section 41. The container
seal 70 is provided on the container cap small diameter
section 41 in a state where a bottom of the seal is
disposed upward and the container cap small diameter
gection 41 is stored inside.

The container seal 70 is made of a resin such as a
rubber or an elastomer and has flexibility. Furthermore, a
hole formed by inserting an after-mentioned needle 170 of
the syringe connector 100 into the seal can be liquid-
tightly and air-tightly closed by resilience after the

needle 170 is moved.
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An inner diameter of the container seal 70 is set so
that the container cap small diameter section 41 fits in

the geal. When an inner peripheral surface of the

container seal 70 comes in contact with an outer peripheral

surface of the container cap small diameter section 41, &
gap between the inner peripheral surface of the container
seal 70 and the outer peripheral surface of the container
cap small diameter section 41 is sealed.

A depth of the container seal 70 is larger than a
length of the container cap small diameter section 41 in
the axial direction. Congequently, as shown in FIG. 14,
when the container connector 20 is not inserted in the
syringe connector 100 and the container seal 70 is not
urged downward, a gap is formed between a lower surface 72
of an upper wall section 71 of the container seal 70 and
the upper end of the container cap small diameter section
41.

An upper end portion 73a of an outer peripheral
surface 73 of the container seal 70 is formed as a conical
surface that can fit with the conical surface of the upper
end portion 66a of the inner peripheral surface 66 of the
seal cap 60. When the upper end portion 73a of the
container seal 70 fits with the upper end portion 66a of
the inner peripheral surface 66 of the seal cap 60, i.e.,
the conical surface of the container seal 70 comes in
contact with the conical surface of the seal cap 60, an

upper end opening of the containex cap 30 is air-tightly
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and liquid-tightly sealed.

A portion below the upper end portion 73a formed as
the conical surface in the outer peripheral surface 73 of
the container seal 70 is formed in bellows so that the
container seal 70 becomes easy to shrink when pressed
downwardly. When the container seal 70 shrinks, the lower
surface 72 of the upper wall section 71 abuts on the upper
end of the container cap small diameter section 41, to
ligquid-tightly and air-tightly seal the upper end opening.

Next, description will be made as to the syringe
ceonnector 100. As shown in FIG. 1 to FIG. 3 and FIG. 6,
the syringe connector 100 has the outer shell 110, the air
bag 160 stored in the outer shell 110, the needle 170 fixed
in the ocuter shell 110, the tubular head sleeve 180 that is
stored movably in the outer shell 110 while storing therein
a part of the needle 170, a needle seal 200 stored in the
outer shell 110 and formed so that a lower end opening of
the head sleeve 180 can be selectively sealed, the needle
seal holder 210 Stored in the outer shell 110 to hold the
needle seal 200, an urging member 220 that urges the needle
seal 200 toward the head sleeve 180, and the stopper sleeve
230 formed so that the head sleeve 180 can be selectively
fixed to the outer shell 110 and so that the head sleeve
180 can be selectively fixed to the container connector 20.

The outer shell 110 has the outer shell main body 111,
an air bag storage secticon 150 that stores the air bag 160,

and the locking section 113 that can removably lock the
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cuter shell main body 111 to the container connector 20.

The outer shell main body 111 hag an outer shell
ceiling wall 114, a syringe fixing section 115 which is
formed in the outer shell ceiling wall 114 and to which the
barrel 7 of the syringe 6 can be fixed, a needle fixing
gection 116 which is formed in the outer shell ceiling wall
114 and to which the needle 170 can be fixed, a tubular
outer shell barrel section 117 formed at a rim of the outer
gshell ceiling wall 114, and & tubular inner sleeve 140
fixed in the outer shell main body 111.

The outer shell ceiling wall 114 is formed, for
example, in a disk shape. A hole 1l4a is formed at a
center of the outer shell ceiling wall 114. A ceiling wall
protrusion 119 that protrudes downwardly to another region
is formed in a lower surface of the outer shell ceiling
wall 114. The ceiling wall protrusion 119 is formed in a
columnar shape. The ceiling wall protrusion 119 is
disposed coaxially with the outer shell ceiling wall 114.

The syringe fixing section 115 is formed in an upper
surface of the outer shell ceiling wall 114 and formed in a
tubular shape that protrudes upwardly from ancother region
of the upper surface. The syringe fixing section 115 is
formed to be fittable in a tip portion of the barrel 7.

The syringe fixing section 115 is formed at the center of
the outer shell ceiling wall 114, and an interior of the
section communicates with the hole 11l4a of the outer shell

ceiling wall 114. The syringe fixing section 115 has a
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syringe fixing section main body 120 formed in a
cylindrical shape, and a syringe fixing section protrusion
121 formed at a rim of an upper end of the syringe fixing
section main body 120 to protrude outwardly in the radial
direction.

The syringe fixing section main body 120 is disposed,
for example, ceoaxially with the outer shell ceiling wall
114. For example, a plurality of syringe fixing section
protrusions 121 are formed. The syringe fixing section
protrusion 121 has a predetermined length in a
circumferential direction of the syringe fixing section
main body 120. The syringe fixing section protrusion 121
is screwed into an internal thread formed at the tip
portion of the barrel 7, to fix the syringe 6 to the
syringe connector 100. Furthermore, the tubular tip
portion of the barrel 7 provided con an inner peripheral
gside of the internal thread is inserted into the syringe
fixing section main body 120, and an inner peripheral
surface of the syringe fixing section main body 120 abuts
on an outer peripheral surface of the tubular tip portion
of the barrel 7, thereby sealing a gap between the tubular
tip portion of the barrel 7 and an interior of the syringe
fixing section main body 120.

The needle fixing section 116 is formed in a tubular
shape that protrudes downwardly from the lower surface of
the outer shell ceiling wall 114 so that the needle 170 is

fixed inside. The needle fixing section 116 communicates
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with the hole 1l4a. The needle fixing section 116 1is
formed, for example, in a cylindrical shape. The needle
fixing section 116 is disposed coaxially with the ocuter
shell ceiling wall 114, i.e., coaxially with the outer
shell main body 111.

Note that in the present embodiment, the syringe
fixing section 115, a part of the outer shell ceiling wall
114 and the needle fixing section 116 are formed by a
member 122 that is a member separate from the other section
of the outer shell main body 111. In other words, the
member 122 is fixed to the ocuter shell main body 111,
thereby constituting the outer shell ceiling wall 114, the
syringe fixing section 115 and the needle fixing section
11e.

Specifically, a hole 123 that can store a part of the
member 122 is formed in a central portion of the outer
shell ceiling wall 114. An inner peripheral surface of the
hole 123 has two inner diameters in an axial direction
thereof. A lower end portion of the hole 123 is formed in
a larger diameter. The member 122 has a base 124 that is
partially stored in the hole 123, the syringe fixing
section 115, and the needle fixing section 116. The base
124 is formed in a disk shape having three cuter diameters.
A lower end portion of the base 124 constitutes the ceiling
wall protrusion 119 in a state where the member 122 is
fixed in the hole 123.

A middle portion of the base 124 in the axial
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direction is formed in a diameter larger than a diameter of
the ceiling wall protrusion 119, and stored in a large
diameter section of the hole 123. This middle portion has
an outer diameter that is equal to or slightly smaller than
an inner diameter of the large diameter section of the hole
123. &n upper end portion of the base 124 is formed in a
diameter smaller than the diameter of the above described
middle portion, and stored in a small diameter section of
the hole 123. This upper end portion has an ocuter diameter
that is equal to or slightly smaller than an inner diameter
of the small diameter section of the hole 123. The base
124 having such a constitution is fixed to the hole 123,
for example, by bonding, so that the hole 123 is air-
tightly and liquid-tightly sealed.

The outer shell barrel section 117 is formed in a
cylindrical shape with which the seal cap base 61 of the
container connector 20 movably fits. The outer shell
barrel section 117 is disposed coaxially with the outer
ghell ceiling wall 114. A communication hole 125 that
communicates with an interior of the air bag storage
gsection 15C¢ is formed in an upper end portion of the outer
shell barrel section 117.

The first guide groove 126 that movably stores the
first guiding protrusion 65 of the seal cap 60 of the
container connector 20 is formed in a part of a lower end
portion of an inner peripheral surface 117a of the outer

shell barrel section 117, The first guide groove 126 is
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open inwardly in the outer shell main body 111 in the
radial direction. The first guide groove 126 is alsc open
in a lower end cf the ocuter shell barrel section 117.
Through this lower end opening, the first guiding
protrusion 65 can intrude into the first guide grocove 126.
The first guide groove 126 has a length along which
the groove can guide movement of the container connector 20
to at least a podition where the ligquid flow path L1 and
the gas flow path L2 are formed. In the present
embodiment, the first quide groove 126 has such a length
that an upper end of the first guide groove 126 abuts on
the first guiding protrusion 65 simultanecusly when the
seal cap protrusion 64 of the container connector 20 abuts
on the lower end of the outer shell barrel section 117.
The first guide groove 126 extends in an axial
direction of the outer shell 110. A width of the first
guide groove 126 alcong a circumferential directicn cf the
outer shell 110 has such a size that the first guiding
protrusion 65 fits in the groove. The first guide groove
126 is formed so that an inner surface of the groove abuts
on the first guiding protrusion 65 in the circumferential
direction, thereby preventing rotation cof the container
connector 20. The first guide grooves 126 that correspond
in number to the first guiding protrusions 65 are formed.
In the present embodiment, two first guide grcoves 126 are
formed. The two first guide grcoves 126 are disposed at

180 degrees away from each other in the circumferential
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direction.

In a middle portion of the inner peripheral surface of
the outer shell barrel section 117 in the axial direction,
which 1g aligned with the first guide groove 126 in the
axial direction, there is formed a second guide groove 127
that movably stores an after-mentioned second guiding
protrusion 182 of the head sleeve 180. The second guide
groove 127 is open inwardly in the outer shelil main body
111 in the radial direction. The second guide groove 127
extends in the axial direction of the outer shell main body
111. The second guide groove 127 has a length along which
the groove can guide the movement of the container
connector 20 to at least the position where the liquid flow
path L1 and the gas flow path L2 are formed. In the
present embodiment, the second guide groove 127 has such a
length that an upper end of the second guide groove 127
abuts on the seccond guiding protrusion 182 simultaneously
when the seal cap protrusion 64 of the contailner connector
20 abuts on the lower end of the outer shell barrel section
117.

A width of the second guide grocove 127 along a
circumferential direction of the outer shell main bedy 111
has such a size that the second guiding protrusion 182 fits
in the groove. The second guide groove 127 is formed so
that an inner surface of the groove abuts on the second
guiding protrusion 182 in the circumferential direction and

can thereby prevent rotation of the head sleeve 180. For
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example, a plurality of second guide grooves 127 are
formed. In the present embodiment, two gecond guide
grooves 127 are formed, and arranged at 180 degrees away
from each other in the circumferential direction of the
outer ghell main body 111.

Furthermore, in the middle portion of the inner
peripheral surface of the outer shell barrel section 117 in
the axial direction, as shown in FIG. 14 and FIG. 15, a
locking protrusion 128 is formed at a position shifted from
the second guide groove 127 in the circumferential
direction. The locking protrusion 128 protrudes inwardly
in a radial direction of the outer shell main body 111.

The locking protrusion 128 is formed to engage with the
stopper sleeve 230, so that it is possible to inhibit
upward movement of the head sleeve 180 from a state where a
lower end cpening of an after-mentioned second hole 192 of
the head sleeve 180 is sealed with the needle seal 200.

For example, a plurality of locking protrusions 128
are formed. TIn the present embodiment, two lecking
protrusions 128 are formed. The two locking protrusions
128 are arranged at 180 degrees away from each other in a
circumferential direction of the outer shell barrel section
117, and each locking protrusion is disposed at a position
shifted by 45 degrees from the first guide groove 126 or
the second guide groove 127 in the circumferential
direction of the outer shell wmain body 111.

Furthermore, in the middle portion of the inner
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peripheral surface of the outer shell barrel section 117 in
the axial direction, as shown in FIG. 16 and FIG. 17, an
unlocking protrusion 129 is formed at a position shifted
from the locking protrusion 128 in the circumferential
direction. The unlocking protrusion 129 protrudes inwardly
in the radial direction of the outer shell main body 111.

The unlocking protrusion 129 ig formed to abut on the
stopper sleeve 230, so that it is possible to disengage the
stopper sleeve 230 from the locking recess 67 of the
container connector 20, in a state where the liquid flow
path L1l and the gas flow path L2 are not formed, an upper
end opening of the seal cap 60 is sealed with the contailner
seal 70 and the lower end opening of the second hole 1392 of
the head sleeve 180 is sealed with the needle seal 200.

2 middle portion of the unlocking protrusion 129 in an
axial direction of the outer shell barrel section 117
protrudes most inwardly in the radial direction of the
outer shell main body 111, and the unlocking protrusion is
formed in such a shape that a protruding amount inwardly
from an upper end or a lower end to the middle portion in
the radial direction gradually increases. For example, a
plurality of uniocking protrusions 129 are formed. In the
pregent embodiment, two unlocking protrusions 129 are
formed. The two unleccking protrusions 129 are arranged at
180 degrees away from each other in the circumferential
direction of the ouﬁer shell main body 111, and each

unlocking protrusion is disposed at a position of 90
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degrees away from the locking pretrusion 128 in the
circumferential direction.

Furthermore, in a portion of the inner peripheral
gurface of the outer shell barrel section 117 which is=
above the unlocking protrusion 129 in the axial direction,
a stopper sleeve storage recess 130 that can store a part
of the stopper sleeve 230 is formed. The stopper sleeve
storage recess 130 is formed by denting a part of an inner
peripheral surface of the outer shell main body 111
outwardly in the radial direction.

Ag shown in FIG. 1 and FIG. 2, a locking gection
storage recess 131 that stores a part of the locking
section 112 is formed in the lower end portion of the outer
shell barrel section 117. The locking section storage
recess 131 is a hole opened in the lower end cof the outer
shell barrel section 117. For example, a plurality of
locking section storage recesses 131 are formed. In the
present embodiment, two locking section storage recesses
131 are formed. The two locking section storage recesses
131 are at 180 degrees away from each other in the
circumferential direction of the outer shell 110, and are
arranged at positions of 90 degrees away from the first
guide groove 126 or the second guide groove 127 in the
circumferential direction.

The outer shell main body 111 having such a
constitution can be constituted, for example, by combining

a plurality of members. In the present embodiment, the
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outer shell main body 111 can be constituted, for exampile,
by fixing two outer shell constituting members 132, FIG. 3
shows the state where one of the cuter shell constituting
members 132 is removed. FIG. 7 shows an inner surface of
the other outer shell constituting member 132.

The respective outer shell constituting members 132
have a similar shape. The outer shell constituting member
132 has a shape obtained by dividing the ocuter shell main
body 111 into two via a plane, as a boundary, which passes
alorg the axis of the outer shell main body 111 and the
axig of the air bag storage section 150. The two outer
shell constituting members 132 are fixed to each other by a
lock mechanism 133. The lock mechanism 133 has, for
example, a claw gection formed in one of the outer shell
constituting members 132, and an engagement section 134
formed in the other outer shell constituting member 132 to
engage with the claw section.

As shown in FIG. 2 and FIG. 3, the inner sleeve 140 is
fixed in the outer shell main body 111, and formed in a
bottomed tubular shape. Specifically, the inner sleeve 140
has an inner gleeve ceiling wall 141, and a tubular inner
gleeve barrel section 142 formed at a rim of the inner
sleeve ceiling wall 141. The inner sleeve ceiling wall 141
is formed in a disk shadpe having an outer diameter equal to
or slightly smaller than an inner diameter of the outer
shell barrel section 117. In a central portion of the

inner gleeve ceiling wall 141, a hole 144 that stores a
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part of the needle fixing section 116 and a part of the
urging member 220 is formed. In an upper surface of the
inner sleeve ceiling wall 141, a recess 143 that stores the
ceiling wall protrusion 119 of the outer shell ceiling wall
114 is formed.

The inner sleeve barrel section 142 is formed in a
cylindrical shape having an outer diameter egual to or
slightly smaller than the inner diameter of the outer shell
barrel section 117. A connecting section 145 partially
stored in the communication hole 125 of the outer shell
barrel section 117 and connected at its tip peortion to the
air bag 160 is formed in an upper end portion of the inner
sleeve barrel section 142. The connecting section 145
protrudes outwardly in the radial direction from an upper
end portion of an outer peripheral surface of the inner
sleeve barrel section 142. The connecting secticn 145
constitutes a part of the gas flow path L2. As shown in
FIG. 19 and FIG. 20, the connecting section 145 is disposed
at a position that is not closed with the head slseve 180,
in a state where the head sleeve 180 moves upwardly in the
outer shell main body 111 to form the ligquid flow path L1
and the gas flow path L2 and a state where an after-
mentioned second arm 232 of the stopper sleeve 230 is
engaged in the locking recess 67 of the seal cap 60.

The inner sleeve 140 formed in this way is fixed in
the outer shell 110, for example, with an adhesive, in a

state where the upper surface of the inner sleeve ceiling
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wall 141 is in surface contact with the lower surface of
the outer ghell ceiling wall 114, a part of the needle

fixing section 116 and a part of the urging member 220 are

stored in the hole 144, the ceiling wall protrusion 119 is

stored in the recess 143, and a part of the connecting
gsection 145 is stored in the communication hole 125 of the
outer shell barrel section 117. The inner sleeve 140 is
disposed coaxially with the outer shell 110.

Ag shown in FIG. 3, the air bag storage section 150 is
disposed away from the outer shell main body 111 in a
direction orthogonal to the axial direction of the outer
gshell main body 111. In the present embodiment, the air
bag storage section 150 is aligned with the outer shell
main body 111 in a direction in which two first guide
grooves 126 are arranged. The air bag storage section 150
ig formed in a box shape having a space in which the air
bag 160 can be stored. An appearance of the air bag
storage section 150 is formed, for example, in a coiumnax
shape, and the axis thereof is parallel to the axis of the
outer shell main body 111. The air bag storage section 150
is fixed to the outer shell main body 111 by a coupling
section 151. Note that in the present embodiment, the
coupling section 151, the éir bag storage section 150 and
the outer shell main body 111 are integrally formed.
Furthermore, in the air bag storage section 150, a
transparent or translucent resin materiai is used, or an

opening or a transparent window portion is provided in a
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part of a wall surface of the air bag storage section 150,
so that the shape of the air bag 160 may be seen.

The air bag storage section 150 having the above
constitution can be constituted, for example, by combining
a plurality of members. In the present embodiment, the air
bag storage section 150 1g constituted by fixing two
constituting members. TIn the present embodiment, as shown
in FIG. 3 and FIG. 6, one of consgtituting members that
constitute the air bag storage section 150 is formed
integrally with the one outer shell constituting member 132
as well as a part of the coupling section 151. The other
constituting member that constitutes the air bdg storage
section 150 is formed integrally with the other outer shell
constituting member 132 as well as the other part of the
coupling section 151. In other words, in the present
embodiment, the outer shell main bedy 111, the air bag
storage section 150 and the coupling gection 151 are
constituted by fixing the two outer shell constituting
members 132.

When the locking section 113 is engaged with the
container connector 20, as shown in FIG. 1 and FIG. 2,
separation of the syringe connector 100 from the container
connector 20 can be regulated in a state where the syringe
connector 100 is connected to the container connector 20 to
form the liquid flow path L1 and the gas flow path L2.

Specifically, when the container connector 20 is to be

moved from the syringe connector 100 in the state where the
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liquid flow path L1 and the gas flow path L2 are formed,
the locking section 113 engages with a lower end of the
seal cap 60 to regulate this movement. When the movement
is regqulated, the liquid flow path L1 and the gas flow path
L2 are prevented from being divided.

The locking section 113 is stored in the locking
section storage recess 131 as shown in FIG. 1 and FIG. 7.
The locking section 113 has a locking section main body 153
formed in a plate shape long in the axial directicn of the
outer shell main body 111, and a fixing section 154 for the
locking section which fixes the leocking section main body
153 to the locking section storage recess 131.

An upper end portion of the locking section main body
153 is formed in an operating section 155 operable by an
operator. In a lower end porticn of the locking section
main body 153, a claw section 156 for the locking section
igs formed which can engage with the lower edge of the seal
cap base 61. The claw section 156 for the locking section
is formed in a shape that protrudes inwardly in the radial
direction of the outer shell main body 111. The claw
section 156 for the locking section is located below a
lower end of another portion of the outer shell barrel
gection 117. A surface 157 of the claw section 156 for the
locking section on the inner side in the radial direction
is formed as an inclined surface having an upper end that
is closer to an axial side of the outer shell main body 111

than a lower end.
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The fixing section 154 for the locking section fixes a
side surface of the locking section main body 153 in the
circumferential direction to a side surface of the locking
section storage recess 131. The fixing section 154 for the
locking gection fixes the locking section main body 153 so
that the main body is dispesed on an inner side of an outer
peripheral edge of a lower end of the seal cap base 61 in a
state where the container connector 20 is stored in the
syringe connector 100.

Furthermore, the locking section 113 is formed so
that, when the operating section 155 is pressed inwardly in
the radial direction in a state where the claw section 156
for the locking section engages with the lower end of the
seal cap base 61, the locking secticon is movable to a
position where the claw section 156 for the locdking section
disengages from the lower end of the seal cap base 61, by a
leverage effect while an abutment portion between an inner
surface of the locking section main body 153 and an outer
surface of the seal cap base 61 functions as a fulcrum.

As shown in FIG. 6, the air bag 160 is stored in the
air bag storage section 150. The air bag 160 is made of a
thin-film resin material that is easily deformable along
flow of air in and out of the bag. This air bag 160 is a
pressure adiustment section of the present invention, and a
pressure in the container 5 can be adjusted by the
deformation of the air bag 160. The air bag 160 has a

volume that is more than or equal to a velume of the barrel
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7 of the syringe 6. For example, the air bag 160 has an
appearance substantially similar to an inner space defined
by an inner surface of the air bag storage section 150.
The air bag 160 is connected to the connecting section 145
of the inner sleeve 140. The air bag 160 communicates with
an interior of the outer shell main bedy 111 via the
connecting section 145. Note that when unused, the air bag
160 is stored in a deflated state in the alr bag storage
gection 150 because interior air is discharged to an
outside. The air bag 160 shown in FIG. 6 is filled with
air.

The needle 170 is formed in a tubular shape as shown
in FIG. 2. The needle 170 is fixed to the needle fixing
section 116 coaxially with the outer shell main body 111
while an upper end portion of the needle is stored in the
needle fixing section 116. The needle 170 constitutes a
part of the liquid flow path L1. In the present
embodiment, the needle 170 is formed in a c¢ylindrical
shape, and has a lower end portion 171 closed. The lower
end portion 171 is formed as a sharp head. A hole 172 via
which an interior of the needle 170 communicates with the
outside is formed in a lower end portion of an outer
peripheral surface 173 of the needle 170. Note that the
hole 172 is an example of an opening on a tip side of the
needle 170. Note that in the present embodiment, the hole
172 is disposed at the lower end portion of the outer

peripheral surface 173, i.e., a lower end portion of a

38



10

15

20

25

18F0067P5

portion of the needle 170 which is not formed as the sharp
head. The hole 172 may be formed in a lower end portion of
the needle 170, i.e., in a portion formed as the sharp
head. 1In short, the hole 172 may only be disposed on the
tip side of the needle 170.

The head sleeve 180 is formed in a tubular shape that
is movable in the inner sleeve 140. As shown in FIG. 8 to
FIG. 10, the head sleeve 180 has a head sleeve main body
181 formed in a c¢ylindrical shape, and the second guiding
protrusion 182 formed on an outer peripheral surface of the
head sleeve main body 181 to protrude outwardly in the
radial direction.

The head sleeve main body 181 is formed in a
cylindrical shape that movably fits in an inner peripheral
surfacé of the inner sleeve 140. A geal that prevents a
gas from leaking out of a lower end of the inner sleeve 140
is provided between an outer peripheral surface 183 of the
head sleeve main body 181 &and an inner peripheral surface
146 of the inner sleeve 140. This seal may be, for
example, an O-ring. Alternatively, when the head sleeve
main body 181 fits in the inner sleeve 140, 1.e., when the
outer peripheral surface 183 comes in contact with the
inner peripheral surface 146 of the inner sleeve 140, a gap
between the outer peripheral surface 183 and the inner
peripheral surface 146 may be sealed.

An annular groove 184 is formed in an upper end

portion of the outer peripheral surface 183. 1In a lower
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end portion of the outer peripheral surface 183, there are
formed a first arm storage recess 185 that can store a part
of an after-mentioned first arm 231 of the stopper sleeve
230, and a second arm storage recess 186 that can store a
part of the after-mentioned second arm 232 of the stopper
sleeve 230.

The first arm storage recegsg 185 is formed by denting
a part of the outer peripheral surface 183 inwardly in the
radial direction. The first arm storage recess 185 is
formed so that a depth of the recess in the radial
directicon gradually increases from a lower end toward an
upper end of the recess. For example, a plurality of first
arm storage recesses 185 are formed. In the present
embodiment, two first arm storage recesses 185 are formed.
The two first arm storage recesses 185 are disposed at 180
degrees away from each other in a circumferential direction
of the head sleeve main body 181.

The second arm storage recess 186 is formed by denting
a part of the outer peripheral surface 183 inwardly in the
radial direction. The second arm storage recess 186 is
formed so that a depth of the recess in the radial
direction gradually increases from a lower end toward an
upper end of the recess. For example, a plurality of
second arm storage recesses 186 are formed. In the present
embodiment, two second arm storage recesses 186 are formed.
The two second arm storage recesses 186 are disposed at 90

degreeg away from the first arm storage recess 185 in the
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circumferential direction of the head sleeve main body 181.

Furthermore, a fixing protrusion storage recess 187
that stores an after-mentioned fixing protrusion 236 of the
stopper sleeve 230 is formed in the lower end portion of
the outer peripheral surface 183. The fixing protrusicn
storage recess 187 is formed by denting a part of the ocuter
peripheral surface 183 inwardly in the radial direction.

The fixing protrusion storage recess 187 has an inlet
188 which is open in a lower end of the head sleeve main
body 181 and through which the fixing protrusion 236 passes
when the stopper sleeve 230 is fixed to the head sleeve
180, and a holder 189 extending in the circumferential
direction of the head slileeve main body 181 and holding the
fixing protrusion 236 intruded through the inliet 188. The
holder 189 communicates with the inlet 188, and is formed
above the inlet 188. The holder 189 is formed in a shape
longer than a shape of the inlet in the circumferential
direction of the head sleeve main body 181.

For example, a plurality of fixing protrusion storage
recesses 187 formed in this way are formed. In the present
embodiment, four fixing protrusion storage recesses 187 are
formed. The four fixing protrusion storage recesses 187
are arranged via an equal space in the circumferential
direction of the head sleeve main body 181, and each recess
communicates with the first arm storage recess 185 or the
second arm storage recess 186.

The second guiding protrusion 182 is formed in a
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middle portion of the outer peripheral surface 183 in the
axial direction. The second guiding protrusion 182 is
stored in the second guide groove 127 of the ocuter shell
barrel section 117. Furthermore, the second guiding
protrugion 182 ig formed movably in the second guide groove
127. For example, a plurality of second guiding
protrusions 182 are formed. 1In the present embodiment, two
gecond guiding protrusions 182 are formed. The two second
guiding protrusions 182 are disposed at positions of 45
degrees away from the first arm storage recess 185 in a
circumferential direction of the head sleeve 180. For
example, the second guiding protrusion 182 is formed in a
rectangular parallelepiped shape.

As shown in FIG. 9 and FIG. 10, a hole 190 in the head
sleeve main body 181 is formed as a hole having a plurality
of inner diameters. The hole 190 has a first hole section
191 formed in a lower end portion and including a lower end
opening cof the hole 190, a second hole section 192 formed
above the first hole section 191 and communicating with the
first hole section 191, a third hole section 193 formed
above the second hole section 192 and communicating with
the second hole section 192, and a fourth hole section 194
formed above the third hole section 193 and including an
upper end opening of the hole 190. These hole sections
191, 1%2, 183 and 194 are coaxially arranged.

The first hole gection 191 is formed tc be engageable

with the seal cap small diameter section 63 of the seal cap
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6C. An inner peripheral surface 191a of the first hole
section 191 is formed so that a c¢ross section orthogonal to
the axial direction is circular. A portion cther than a
lower end portion 191b in the inner peripheral surface 191a
has the same cross section in the axial direction. The
lower end portion 121b of the inner peripheral surface 191a
of the first hole section 1921 is formed in a conical
surface having a diameter that gradually increases as being
downward. A depth of the first hole section 191 in the
axial direction is as large as a length of the seal cap
small diameter section 63 in the axial direction. An uppexr
surface of the first hole section 191 is formed as a flat
surface orthogeonal to the axial direction of the hole 190.

The second hole section 192 is formed in a diameter
smaller than a diameter of the first hole section 191. An
inner peripheral surface 152a of the second hole section
192 is formed sco that a cross section orthogonal to the
axial direction is circular. A portion other than a lower
end portion 192b in the inner peripheral surface 192a has
the same cross section in the axial direction. The second
hole section 192 is formed so that an after-mentioned
holder protrusion 212 of the needle seal holder 210 and an
after-mentioned seal section 201 of the needle seal 200 can
be stored. The lower end portion 192b of the inner
peripheral surface 192a is formed as a conical surface
having a diameter that gradually increases as being

downward and that can abut on an outer peripheral surface
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of the seal sectiocn 201.

The third hole section 193 is formed in a diameter
smaller than the diameter of the sgsecond hole section 192.
An inner peripheral surface 193a of the third hole section
193 is formed so that a c¢rosgs secticon orthogonal to the
axlal direction is circular. The inner peripheral surface
193a has the same cross section in the axial direction.
Furthermore, the third hole section 193 movably stores a
part of the needle seal holder 210.

The fourth hole section 194 is formed in a diameter
larger than the diameter of the third hole section 193. A
creoss section of an inner peripherxal surface 194a of the
fourth hole section 1%4 which is orthogonal to the axial
direction is circular. The inner peripheral surface 19%4a
has the same cross section in the axial direction.
Furthermore, the fourth hole section 194 is formed so that
a part of the needle geal holder 210 can be stored.

The head sleeve 180 having such a constitution is
stored in the inner sleeve 140, and the second guiding
protrugion 182 ig stored in the second guide groove 127 of
the outer shell barrel section 117.

As shown in FIG. 2, the needle seal 200 isg supported
in the ocuter shell main body 111 by the needle seal holder
210 and the urging member 220 movably in the axial
direction of the cuter shell main body 111. The needle
seal 200 is formed so that the second hole section 192 of

the head sleeve 180 can be selectively sealed. The needle
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seal 200 is made of a resin such as a rubber or an
elastomer, and a hole formed by the needle 170 is formed to
be liquid-tightly and air-tightly sealable by the
resilience after the rieedle 170 is moved.

Specifically, the needle seal 200 has the seal sgection
201 that fits in a lower end portion of the second hole
section 192, i.e., a portion where an inner peripheral
surface of the second hole section is formed as a conical
surface, the seal secticn having an outer peripheral
surface formed as a conical surface, and the needle seal
has a shaft section 202 disposed coaxially with the seal
gsection 201 and extending upwardly from an upper end of the
seal section 201.

The seal section 201 is elastically deformed and can
be accordingly stored in a portion above the lower end
portion of the second hole section 192 (the portion where
the inner peripheral gurface is formed as the conical
surface). A lower end surface 203 of the seal section 201
is formed as a surface that can come in surface contact
with an upper end surface 75 of the container seal 70 of
the container connector 20. The lower end surface 203 is
formed, for example, ag a f£lat surface orthogonal to an
axial direction of the seal section 201. The lower end
surface 203 has the same circular shape and the same area
as in the upper end surface 75 of the container seal 70.

The seal section 201 fits in the lower end portion of

the second hole section 192, i.e., the conical surface of
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the seal section 201 comes in contact with the lower end
portion 192k formed as the conical surface of the inner
peripheral surface 192a of the second hoie section 192, so
that the second hole section 192 is sealed. The needle
seal 200 moves downwardly to the head sleeve 180 to form a
gap between the outer peripheral surface of the seal
section 201 and the inner peripheral surface of the second
hole section 1%2. This gap unseals the second hole section
1%2. This gap constitutes a part of the gas flow path L2.

The shaft section 202 is formed in a columnar shape
having an outer diameter smaller than an inner diameter of
the third hole gection 193. A storage recess 204 that can
store a part of the needle 170 is formed in an upper
surface of the shaft section 202. Furthermore, a part of
the shaft section 202 is formed in a large diameter section
205 that fits in the needle seal holder 210 and can be
fixed to the needle seal holder 210. PFurthermore, the
needle seal 200 has such a length that a portion where the
hole 172 of the needle 170 is formed is stored in the shaft
gection 202 and that a part of the seal is stored in the
storage recess 204, in a state where the after-menticned
first arm 231 of the stopper sleeve 230 engages with the
locking protrusion 128 to regulate the movement of the head
sleeve 180 as shown in FIG. 14. Conseguently, in the state
shown in FIG. 14, the hole 172 is liguid-tightly and air-
tightly sealed with the needle seal 200,

As shown in FIG. 2, the needle seal holder 210 has a
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tubular shape that can store a part of the needle 170
therein, and the large diameter section 205 of the needle
seal 200 is fixably formed in a lower end portion of the
holder. Specifically, asg shown in FIG. 11 and FIG. 12, the
needle seal holder 210 has a holder main body 211 formed in
a cylindrical shape, and a plurality of holder protrusions
212 formed in a lower end portion of an outer peripheral
surface of the holder main body 211 to protrude outwardly
in the radial direction.

As shown in FIG. 2, the holder main body 211 has an
outer diameter smaller than the innexr diameter of the third
hole section 193, and is formed movably in the third hole
section 193 in the axial direction. Consegquently, a gap
through which a gas such as air can flow is formed between
the outer peripheral surface of the holder main body 211
and an inner peripheral surface of the third hole secticn
193.

In an upper end porticn of the outer peripheral
surface of the holder main body 211, a spiral groove 215 to
which a coil spring of an example of the urging member 220
c¢an be fixed is formed. In a portion of the holder main
body 211 which is above the holder protrusion 212, a hole
213 extending through the main body in the radial direction
is formed. For example, a plurality of holes 213 are
formed, and spaced apart, for example, via an equal space
in the circumferential direction. The hole 213 is formed,

for example, in a rectangular shape seen in the radial
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direction. In a lower end portion of an inner peripheral
surface of the holder main body 211, a fixing groove 214 to
which the large diameter section 205 of the needle seal 200
can be fixed is formed.

The holder protrusions 212 are arranged apart, for
example, via an equal space in the circumferential
direction of the holder main body 211. Furthermore, the
holder protrusion 212 is aligned with a portion between two
holes 213 in the axial direction. As shown in FIG. 2 and
FIG. 3, the needle seal hclder 210 constituted in this way
has such a length that the lower end opening of the second
hole section 192 sealed with the seal section 201 can be
unsealed, in a state where the head sleeve 180 is moved
upward in the outer shell 110 until an upper end of the
needle seal holder abuts on a lower end of the needle
fixing section 116 and the second guiding protrusion 182
abuts on the upper end of the second guide groove 127.

Ag shown in FIG. 2, the urging member 220 iz formed so
that the needle seal 200 can be urged upward to bring the
seal section 261 into econtact with the second hole secticn
192, thereby sealing the second hole section 192. As an
example of the urging member 220 in the present embodiment,
a coil spring is used. The urging member 220 is fixed to
the needle fixing section 116 and the groove 215 of the
upper end portion of the needle seal holder 210. The
urging member 220 urges the needle seal 200 upwardly via

the needle seal holder 210. The urging member 220 may have
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an urging force to such an extent that the lower end
opening of the second hole section 192 can be sealed with
the seal section 201.

As shown in FIG. 3, the stopper sleeve 230 ig fixed to
an outer peripheral surface of the head sleeve 180. The
stopper sleeve 230 is formed to selectively regulate the
movement of the head sleeve 180 to the outer shell 110, and
is formed so that the head sieeve 180 can be selectively
fixed to the seal cap 60.

Specifically, the stopper sleeve 230 has the first arm
231 formed to be engageable with the locking protrusicn 128
of the outer shell barrel section 117, the second arm 232
that can engage in the locking recess 67 of the seal cap
60, and a coupling section 233 that couples the first arm
231 to the second arm 232.

As shown in FIG. 14, the first arm 231 is formed to be
engageable with the locking protrusion 128 in a state where
the head sleeve 180 is located in the lower end portion of
the outer shell 110 and the lower end opening of the second
hole section 192 is sealed with the seal section 201. The
first arm 231 engages with the locking protrusion 128 to
prevent the head sleeve 180 from being moved upwardly in
the outer shell 110 in the state where the lower end
opening of the second hole section 192 is sealed with the
seal section 201.

Specifically, as shown in FIG. 13, the first arm 231

fixed to the outer peripheral surface of the head sleeve
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180 is formed in a plate shape that is long in an axial
direction of the head sleeve 180. The fixing protrusion
236 is formed in a central portion of a surface 235 of the
first arm 231 which is opposite to the head sleeve 180. An
upper end surface of the first arm 231 is formed to be
abuttable on the locking protrusion 128 from underside
towards the upside. The upper end gurface ig formed, for
example, as a flat surface.

In a lower end portion of the surface 235 of the first
arm 231, a first arm protrusion 237 is formed. A lower end
surface 238 of the first arm protrusion 237 is formed to be
abuttable on the conical surface 62a of the outer
peripheral surface of the seal cap intermediate diameter
section 62 of the seal cap 60. The lower end surface 238
is formed as an inclined surface that is inclined to the
axis of the head sleeve 180 in a state where the stopper
sleeve 230 is fixed to the head sleeve 180.

Furthermore, the first arm protrusion 237 is formed so
that the lower end surface 238 abuts on the conical surface
62a of the seal cap intermediate diameter section 62, to
rotate the first arm 231 so that the upper end surface of
the first arm moves toward the head sleeve 180.
Consequently, the first arm 231 can be disengaged from the
locking protrusicon 128. For example, a plurality of first
arm protrusions 237 are formed. In the present embodiment,
two first arm protrusions 237 are formed. For example, a

plurality of first arms 231 are formed. In the present
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embodiment, two first arms 231 are formed.

Ag shown in FIG. 17, the second arm 232 engages with
the seal cap 60, sc that the seal cap small diameter
section 63 fits in the first hole section 191 of the head
sleeve 180. It is possible to maintain a state where the
upper end surface 75 of the container seal 70 is in contact
clogely with the lower end surface 203 of the seal section
201 of the needle seal 200.

Specifically, as shown in FIG. 13, the second arm 232
fixed to the outer peripheral surface of the head sleeve
180 is formed in a plate shape that is long in the axial
direction of the head sleeve 180. A second arm protrusion
240 that can engage in the locking recess 67 of the seal
cap 60 is formed in a loﬁer end portion of a surface 239 of
the second arm 232 on a head sleeve 180 side.

An upper surface 241 of the second arm protrusion 240
is formed to be engageable with the upper surface 67a of
the locking recess 67 of the seal cap 60. A lower end
gsurface 242 of the second arm protrusion 240 is formed as
an inclined surface that is inclined to the axis of the
head sleeve 180 in the state where the stopper sleeve 230
is fixed to the head sleeve 180.

The fixing protrusion 236 is formed in a central
portion of the surface 239. A surface 243 of the second
arm 232 which is opposite to the head sleeve 180 is formed
to be abuttable on the unlocking protrusion 1292 of the

outer shell barrel section 117.
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Specificaliy, the second arm 232 is formed to have a
substantially trapezoidal cross section so that a central
portion of the surface 243 in the circumferential direction
protrudes outwardly. The second arm is formed so that a
central portion 243a of the surface 243 in the
circumferential direction can abut on the unlocking
protrusion 122. When the central portion 243a abuts on the
unlocking protrusion 129, the second arm 232 is rotated so
that the second arm protrusion 240 moves away from the head
sleeve 180 to move the second arm protrusion 240 out of the
locking recess 67. Thus, the second arm is formed so that
the second arm protrusion 240 can be disengaged from the
locking recess 67. Furthermore, for example, a plurality
of second arms 232 are formed. In the present embodiment,
two second arms 232 are formed.

In the second arm 232 formed in this way, ag shown in
FIG. 14, the head sleeve 180 is disposed downward in the
outer shell main body 111 and the first arm 231 ig engaged
with the locking protrusion 128. In this state, as shown
in FIG. 16, the middle portion of the unlocking protrusion
129 in the axial direction of the cuter shell barrel
section 117 {a portion that protrudes most inwardly in a
radial direction of the outer shell barrel section 117)
abuts on an upper portion of the central portion 243a of
the surface 243. Consgsequently, the second arm 232 is
rotated to a position where the second arm protrusion 240

disengages from the locking recess 67 of the seal cap 60.
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Furthermore, when the stopper sleeve 230 moves
upwardly, the second arm 232 moves upwardly from the
unlocking protrusion 129. Consequently, the middle portion
that 1z the most protruding portion of the unlocking
protrusion 129 abuts on a lower end portion of the central
portion 243a of the surface 243 of the second arm 232.

The second arm 232 is formed to be rotatable to a
position where the second arm protrusion 240 engages in the
locking recess 67 of the seal cap 60 by means of abutment
of the unlocking protrusion 129 on a lower end portion of
the second arm and resilience of the coupling section 233.

The coupling section 233 couples the first arm 231 to
the second arm 232. The coupling section 233 has
flexibility, and is formed to be twisted so that the first
arm 231 can rotate and the second arm 232 can rotate. The
coupling section 233 places the first arm 231 at a position
where the first arm can engage with the locking protrusion
128 in a state where any external force is not applied to
the first arm 231. The coupling section 233 places the
second arm 232 at a position where the second arm can
engage in the locking recess 67 of the geal cap 60 in a
state where any external force is not applied to the second
arm 232.

The stopper sleeve 230 constituted in this way is
formed in an annular shape in which the first arm 231 and
the seccnd arm 232 are alternately arranged in the

circumferential direction. The first arm 231 and the
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second arm 232 are disposed apart in the circumferential
direction.

The stopper sleeve 230 constituted in this way is
rotated at a predetermined angle in the circumferential
direction, after the fixing protrusgion 236 ig inserted from
the inlet 188 of the fixing protrusion storage recess 187
of the head sleeve main body 181 in an axial direction of
the head sieeve main body 181 and intruded into the holder
189. By this rotation, the fixing protruslon 236 is
located so that the fixing protrusion is nct aligned with
the inlet 188. Consequently, the fixing protrusion does
not fall out of the inlet 188. Thug, the stopper sleeve
230 is fixed to the head sleeve 180.

Furthermore, in a state where the fixing protrusion
236 is stored in the holder 189 as described above, the
first arm 231 is disposed opposite to the first arm storage
recess 185, and the gecond arm 232 ig disposed opposite to
the second arm storage recess 186.

The first arm 231 is disposed opposite to the first
arm storage recess 185, so that a part of an upper portion
of the first arm 231 is stored in the first arm storage
recess 185 during rotation. Specifically, the first arm
storage recess 185 ig a part of a movement margin during
the rotation of the first arm 231, and hence, the first arm
231 can rotate to a position where an upper end of the
first arm disengages from the locking protrusion 128. The

second arm 232 is disposed opposite to the second arm
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storage recess 186, so that a part of an upper portion of
the second arm 232 is stored in the second arm gstorage
recess 186 during rotation. Specifically, the second arm
storage recess 186 ig a part of a movement margin during
the rotation of the second arm 222, and hence, the second
arm 232 can rotate to a position where the second arm
protrusion 240 disengages from the locking recess 67.

Next, description will be made as to an coperation of
connecting the syringe connector 100 to the container
connector 20 and forming the liquid flow path L1 and the
gas flow path L2. The container connector 20 is fixed to
the container 5 by the container fixing section 31 in the
state where the needle section 50 1g insgserted in the plug
of the mouth of the container 5.

In a state where the syringe connector 100 is not
connected to the container connector 20 as shown in
FIG. 14, the head sleeve 180 is located in a lower end
portion of an interior of the outer shell 110.
Furthermore, the urging member 220 urges the stopper sleeve
230 upwardly via the needle seal holder 210, the needle
seal 200 and the head sleeve 180, so that the first arm 231
of the stopper sleeve 230 engages with the locking
protrusion 128. Furthermore, as shown in FIG. 16, the
second arm 232 of the stopper slieeve 230 abuts on the
unlocking protrusion 129 of the outer shell barrel section
117, and is rotated to the position where the second arm

protrusion 240 disengages from the locking recess 67 of the
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seal cap 60. A part of the second arm 232 is stored in the
second arm storage recess 186 of the head sleeve 180.

In the state where the first arm 231 is engaged with
the locking protrusion 128, the lower end opening of the
second hole section 192 of the head gleeve 180 is sedled
with the seal section 201 of the needle seal 200.
Furthermore, a part of the seal section 201 is deformed
inwardly in the radial direction by the second hole section
192, and stored in the second hole section 192. A tip
portion of the needle 170 in which the hole 172 is formed
is stored in the shaft section 202 of the needle seal 200.
Conseguently, the hole 172 of the needle 170 is sealed with
the needle geal 200, and is air-tightly and liquid-tightly
sealed.

In the state where the container connector 2¢ is not
connected to the syringe connector 1006, as shown in
FIG. 14, a tip opening of the seal cap 60 is sealed with
the container seal 706.

Next, as shown in FIG. 15 and FIG. 16, the seal cap
small diameter section 63 of the seal cap 60 is inserted
into the first hole section 191 of the head slieeve 180. As
shown in FIG. 15, by the time when the upper end surface 75
of the container seal 70 comes in contact closely with the
lower end surface 203 of the seal section 201, the lower
end surface 238 of the first arm protrusion 237 of the
first arm 231 of the stopper sleeve 230 abuts on the

conical surface 62a of the seal cap intermediate diameter
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section 62.

When the syringe connector 100 is further lowered from
this state, the first arm protrusion 237 is guided by the
conical surface 62a and moved outwardly in the radial
direction. With the movement of the first arm protrusion
237 outwardly in the radial direction, the first arm 231
rotates. In the state where the upper end surface 75 of
the container seal 70 is in contact c¢losely with the lower
end surface 203 of the seal section 201, the first arm 231
is gulded by the conical surface 62a and rotated to the
position where the first arm disengageg from the locking
protrusion 128. At this time, a part of the first arm 231
is stored in the first arm storage recess 185 of the head
sleeve 180. When the first arm 231 disengages from the
locking protrusion 128, the head sleeve 180 can be moved
upwardly in the outer shell main body 111.

Ags for the second arm 2232, as shown in FIG. 16, when
the syringe connector 100 is lowered until the upper end
surface 75 of the container seal 70 comes in contact
closely with the lower end surface 203 of the seal section
201, the second arm protrusion 240 is disposed opposite to
the locking recess 67.

Next, as shown in FIG. 17, when the syringe connector
100 is further lowered, the container connector 20, the
head sleeve 180, the needle seal 200 and the needle seal
holder 210 integrally move upwardly in the outer shell main

body 111. When the needle seal 200 moves upwardly by a
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predetermined distance in the ocuter shell main body 111,
the needle 170 moves downwardly to the needle seal 200.

As shown in FIG. 18, when the syringe connector 100 is
further lowered, the container connector 20, the head
sleeve 180, the needle seal 200 and the needle seal holder
210 move further upwardly in the outer shell main body 111,
the needle 170 extends through the needle seal 200 and
pierces the container seal 70. Note that a gap between the
needle 170 and the needle seal 200 is liquid-tightliy and
air-tightly sealed when the needle seal 200 comes in
contact closely with the needle 170. Similarly, a gap
between the needle 170 and the container seal 70 is ligquid-
tightly and air-tightly sealed when the container seal 70
comes in contact closely with the needle 170.

In a state where the needle 170 extends thrcough the
needle seal 200, the second arm 232 moves upwardly relative
to the unlocking protrusion 129. In this process of moving
the second arm 232 upwardly relative to the unlocking
protrusion 129, an abutment position of a middie portion of
the unlocking protrusion 1292 in the central portion 243a of
the surface 243 of the gecond arm 232, which protrudes most
inwardly in the radial direction of the outer shell main
body 111, moves downwardly. Due to the downward movement
of this abutment position, an urging force to urge the
second arm protrusion 240 outwardly in the radial direction
of the ocuter shell main body 111 decreases.

In the state where the needle 170 extends through the
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needle seal 200, the second arm 232 urged inwardly in the
radial direction by the abutment on the unliocking
protrusion 129 of the outer shell barrel section 117 is
released. The second arm is rotated by elasticity
(resilience) of the coupling section 233 and the abutment
of the second arm protrusion 240 on the lower end porticn
of the second arm 232, to engage the second arm protrusion
240 in the locking recess 67. 8pecifically, the stopper
sleeve 230 and the seal cap 60 are fixed to each other
befcre the needle 170 extends through the needle seal 200.

When the syringe connector 100 is further lowered, the
upper end of the needle geal holder 210 abuts on the needle
fixing section 116. By this abutment, further upward
movement of the needle seal holder 210, the needle seal 200
and the contailner seal 70 in the outer shell main body 11
is regulated.

When the syringe connector 100 is further lowered
after the needle seal holder 210 abuts on thé needle fixing
section 116, the head sleeve 180, the seal cap 60 and the
container cap 30 move further upwardly relative to the
needle seal 200 and the container seal 70 in the outer
shell main body 11.

When the head sleeve 180 moves upwardly relative to
the needle seal 200, a gap is formed between the seal
section 201 and the inner peripheral surface 192a of the
second hole section 192. Through this gap, the lower end

opening of the second hole section 192 is unsealed.
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Furthermore, when the seal cap 60 and the container
cap 30 move upwardly relative to the container seal 70, a
gap is fofmed between the outer peripheral surface 73 of
the container seal 70 and the inner peripheral surface 66
of the seal cap 60. These gaps communicate with each
other. Through these gaps, the upper end opening of the
seal cap 60 is unsealed.

Additionally, when the seal cap 60 and the container
cap 30 move upwardly relative to the container seal 70, the
container seal 70 1s compressed between the seal cap
intermediate diameter section 62 and the seal section 201.
When the container seal 70 is compressed, the lower surface
72 of the upper wall section 71 of the container seal 70
comes close to the upper end of the container cap small
diameter section 41.

When the syringe connector 100 is further lowered, as
shown in FIG. 2, the claw section 156 for the locking
section 113 rides across the lower end of the seal cap base
61, to move inwardly in the radial direction. The claw
section 156 for the locking section rides across the lower
end of the seal cap base 61 to move inwardly in the radial
direction, thereby obtaining a state where the claw section
can be engaged with a portion between two seal cap
protrusiong 64 of the lower end of the seal cap 60.
Specifically, when the syringe connector 100 is pulled
upwardly from this state relative to the container

connector 20, the claw section 156 for the locking section
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engages with the lower end cf the seal cap base 61, and
this movement is regulated.

When the syringe connector 100 is further lowered, as
shown in FIG. 19 and FIG. 20, the upper end of the first
arm 231 and an upper end of the second arm 232 abut on the
inner sleeve 140. Furthermore, the first guiding
protrusion 65 abuts on the upper end of the first guide
groove 126. Additionally, the second guiding protrusion
182 abuts on the upper end of the second guide groove 127.
In addition, the seal cap protrusion 64 of the seal cap
base 61 abuts on the lower end of the outer shell barrel
section 117. By these abutments, the movement of the head
gleeve 180 and the container connector 20 in the outer
shell main body 11 is regulated. Specifically, the syringe
connector 100 is lowexred to a so-called bottom reached
state.

In this bottom reached state, when the container seal
70 abuts on a tip opening of the contalner cap small
diameter section 41, the tip opening of the container cap
small diameter section 41 is ligquid-tightly sealed with the
container seal 70. TFurthermore, the hole 172 of the needle
170 is disposed in the recess 44 for the container cap
small diameter section 41. Consequently, the needle 170
communicates with the liquid flow path forming section L3,
and the liquid flow path Ll is formed. Furthermore, the
gas flow path forming section L4, an interior of the seal

cap 60, the second hole section 192, the third hole section
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193 and the connecting section 145 communicate, thereby
forming the gas flow path L2.

The operator recognizes that the syringe connector 100
ig lowered to reach the bottom and that the liquid flow
path L1 and the gas flow path 1.2 are accordingly formed.
When the syringe connector 100 is lowered to reach the
bottom, the operator operates the gyringe 6, to collect the
chemical solution from the container 5. The liquid is
moved from the container 5 to the syringe é through the
liguid flow path L1.

An example of a collection methed of this chemical
solution will be specifically described. An amount of air
which is equal to an amount of the chemical soilution to be
collected is put in the barrel 7 of the syringe 6 in
advance. Then, the syringe connector 100 is lowered to
reach the bottom, and a piston of the syringe 6 is pushed
inside, to inject the air from the barrel 7 into the
container 5 via the liquid flow path L1. In this case, a
pressure in the container 5 rises, the air moves from the
container 5 to the air bag 160 via the gas flow path L2,
and the pregsure in the container 5 is balanced. Then, the
container 5 is disposed above, and the syringe 6 is
disposed below. 1In this state, when the piston cf the
syringe 6 is pulled as much as the amount of the chemical
solution to be collected, the chemical soclution in the
container 5 moves to the barrel 7 via the liquid flow path

1.1, and the chemical solution is collected. In this case,
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the pressure in the container 5 decreases, the air in the
dir bag 160 moves to the container 5 via the gas flow path
L2, and the pressure in the container 5 is balanced.

Next, an operation of disconnecting the container
connector 20 from the syringe connector 100 will e
described. When disconnecting the container connector 20
from the syringe connector 100, the operator presses the
operating section 155 of the locking section 113 inwardly
in the radial direction to a position where the claw
section 156 for the locking section disengages from the
lower end of the seal cap base 61.

Next, the operator pulls the syringe connector 100
upwardly. The head sleeve 180 is fixed to the seal cap 60
by the second arm 232 of the stopper sleeve 230.
Consequently, when the syringe connector 100 is pulled
upwardly, the outer shell 110, the needle 170, the needle
seal 200 and the needle seal holder 210 move upwardly
relative to the head sleeve 180. With the upward mocvement
oflthe needie seal 200, the container seal 70 returns f£rom
a shrunk state to an original state by the resilience.
Consequently, the upper wall section 71 of the container
seal 70 moves upwardly in the seal cap 60.

When the syringe connector 100 is further pulied
upwardly, as shown in FIG. 17 and FIG. 18, the outer
peripheral surface of the seal section 201 of the needle
geal 200 abuts on the conical surface of the second hole

section 192. By this abutment, the second hole secticon 192

63



10

i5

20

25

18F0067P5

is sealed. Furthermore, the upper wall section 71 of the
container seal 70 abuts on the upper end portion 66a formed
in the conical surface of the inner peripheral surface 66
of the seal cap 60. By this abutment, the upper end
opening of the seal cap 60 is sealed.

Thus, the upper end opening of the seal cap 60 is
sealed, and the lower end opening of the second heole
section 192 of the head sleeve 180 is sealed.

Conseguently, the gas flow path L2 is divided, a portion of
the gas flow path L2 which is formed in the syringe
connector 100 is air-tightly sealed, and a portion of the
gas flow path L2 which is formed in the container connector
20 is air-tightly sealed.

Furthermore, when the syringe connector 100 is pulled
upwardly by a predetermined distance, the holder protrusion
212 of the needle seal holder 210 engagdes with a step
between the second hole section 192 and the third hole
section 193 in the up-down direction. By this engagement,
when the syringe connector 100 is pulled upwardly, the
needle seal holder 210 and the needle seal 200 are moved
downwardly in the outer shell main body 111, together with
the head sleeve 180.

When the syringe connector 100 is pulled further
upwardly by the predetermined distance after the needle
seal holder 210 engages with the head sleeve 180, the
needle 170 is pulled out of the container seal 70. The

container seal 70 liquid-tightly and sir-tightly seals the
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hole formed by the needle 170, by the resilience.

Furthermere, when the needle 170 is pulled out of the
container seal 70 and then the syringe connector 100 is
further pulled upwardly by the predetermined distance, the
second arm 232 is rotated by the unlocking protrusion 129
of the outer shell barrel section 117. Conseguently, the
second arm protrusion 240 of the second arm 232 moves
outwardly from the locking recess 67 in the radial
direction, and the second arm protrusion 240 and the
locking recess 67 are disengaged. Specifically, the
stopper sleeve 230 and the seal cap 60 are unlocked.

In this state, the portion of the needle 170 in which
the hole 172 is formed is stored in the shaft section 202
of the needie seal 200, and the hole 172 is sealed with the
needle seal 200. The needle seal 200 liguid-tightly and
air-tightly seals the hole formed by the needle 170, by the
resilience.

Thus, the needle 170 is pulled out of the container
seal 70, and the liquid flow path L1 is accoxdingly
divided. TFurthermore, the needle 170 of a portion of the
ligquid flow path L1 which is formed in the syringe
connector 100 is sealed, and the liquid flow path forming
section L3 of a section of the ligquid flow path L1 which is
formed in the container connector 20 is sealed.

When the seal cap 60 and the head sleeve 180 are
unlocked and then the syringe connector 100 is puiled

further upwardly, the seal cap 60 moves downwardly relative
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te the first arm 231 of the stopper sleeve 230. When the
seal cap 60 moves downwardly relative to the first arm 231,
the first arm 231 urged by the outer peripheral surface of
the seal cap 60 is released. When the first arm 231 urged
by the outer peripheral surface of the seal cap 60 is
released, the first arm is rotated by the elasticity (the
regilience) of the coupling section 233. When the first
arm 231 is rotated, as shown in FIG. 14, the upper end of
the first arm is disposed below the locking protrusion 128.
Specifically, the first arm 231 is in a state of being
engageable with the locking protrusion 128.

When the first arm 231 is in the state of being
engageable with the locking protrusion 128, the head sleeve
180 is prevented from being moved from a state where the
second hole section 192 ig sealed, i.e., the state where
the needle 170 of the portion of the liquid flow path Ll
which is formed in the syringe connector 100 is sealed and
a section L5 of the gas flow path L2 which is formed in the
gyringe connector 100 is sealed. Note that the section L5
includes a gap between the second hole section 192 of the
head sleeve 180 and the needle seal 200, a gap between the
second hole section 192 and the needle seal holder 210, a
gap between the third hole section 123 and the needle seal
holder 210, an interior of the fourth hole section 194, an
upper end peortion of an interior of the inner sleeve 140,
and the connecting section 145.

In the connection equipment 10 having such a
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constitution, only by pushing the syringe ccnnector 100
into the container connector 20 in one direction, the head
sleeve 180 and the container connector 20 can be locked by
the second arm 232 of the stopper sleeve 230 and the
locking recess 67 of the seal cap 60 in the state where the
liquid flow path L1l and the gas flow path L2 are formed in
the syringe connector 100 and the container connector 20.
Furthermore, the syringe connector 1006 and the container
connector 20 can be locked by the locking section 113 and
the lower end of the seal cap base 61.

Specifically, the operation of connecting the syringe
connector 100 to the container connector 20 and the locking
cperation of preventing the container connector 20 from
peing disconnected from the syringe connector 100 in the
state where the liquid flow path L1 and the gas flow path
L2 are formed can be achieved by one operation of pushing
the syringe connector 100 intc the container connector 20
in the one direction. Both the disconnecting and the
unlecking can be achieved by one operation of similarly
pressing the operating section 155 with the unlocking
protrusion 129 of the outer shell barrel section 117 and
pulling the syringe connector 100 out of the container
connector 20 in the one directiomn.

Thus, the connection and locking of the syringe
connector 100 to the container connector 20 can be achieved
with one continuous operation, and the unlocking and

disconnecting of the syringe connector 100 from the
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container connector 20 can be achieved with one continuous
operation. Consequently, the operation of comnecting and
locking the syringe connector 100 to the container
connector 20 and the unlockihg and disconnecting operation
can be facilitated.

Furthermore, the syringe connector 100 may only be
pushed into the container connector 20 until the bottom is
reached, and hence, the operation is easy. Furthermore,
the operator does not have to take an operation amount of
the syringe connector 100, i.e., a push-in amount of the
syringe connector 100 into consideration, and hence, the
operation is easy.

Additicnally, the alr bag 160 is provided in the
syringe connector 100, so that running cost of use of the
connection equipment 10 can be prevented from being
increased. This respect will be sgpecifically described.
The chemical solution may be collected from a plurality of
containers 5 to one syringe 6. When the container
connector 20 is fixed to the container 5 and the chemical
solution is collected, the container ccnnector is discarded
without being disconnected from the container 5.
Consequently, during the use of the connection equipment
10, a number of the container connectors 20 to be discarded
tends to increase relative to a number of the syringe
connectors 100 to be discarded. Consequently, for a user,
a number of the container connectors 20 to be purchased

tends to increase relative to the syringe connectors 100.
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However, when the air bag 160 is provided in the
syringe connector 100 as in the present embodiment, cost of
the container connector 20 can be decreased as much as the
alr bag 160. Consequently, the running cost of the use of
the connection equipment 10 can be prevented from being
increased.

Furthermore, the air bag 160 ig stored in the air bag
storage section 150 that is harder than the alr bag 160, so
that the air bag 160 made of a thin film can be prevented
from being brought into contact with foreign matter and
being torn. In this case, the transparent or translucent
resin material is used in the air bag storage gection 150,
or the opening or the transparent window portion is
provided in a part of the wall surface of the air bag
storage section 150, so that the shape of the air bag 160
in the air bag storage section 150 may be seen. In this
case, the operator can visually recognize that a pressure
adjustment mechanism is working normally.

Furthermore, a state where the needle 170 that
constitutes the liguid flow path and the section L5 that
constitutes the gas flow path in the syringe connector 100
are sealed can be locked in a state where the container
connector 20 is disconnected fxrom the syringe connector
100, by the first arm 231 of the stopper sleeve 230 and the
locking protrusion 128.

Consequently, it is possible to prevent the chemical

solution from leaking out of the needle 170 that
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constitutes the liquid flow path and the section L5 that
constitutes the gas flow path in the syringe connector 100,
after the chemical solution is collected into the syringe 6
and the container connector 20 is disconnected from the
syringe connector 100.

Furthermore, the first arm 231 and the locking
protrusion 128 can be unlocked by an operation of pushing
the syringe connector 100 intce the container connector 20
with the conical surface 62a that is the outer peripheral
surface of the seal cap 60 of the container connector 20.

Consequently, the unlocking operation of the first arm
231 and the locking protrusion 128, the connecting
operation of the syringe connector 100 and the container
connector 20 and the locking operation of the second arm
232 and the locking recess 67 can be achieved with a series
of operations. Consequently, the operation of the
connection equipment 10 can be facilitated.

Note that the gas flow path L2 may be provided with a
gas-liquid separation filter to prevent intrusion of the
chemical solution into the air bag 160. Furthermore, an
urging member such as a spring that urges the head sleeve
180 to move downwardly may be provided between the outer
shell 110 and the head sleeve 180. When the container
connector 20 is disconnected from the syringe connector 100
by this urging member, the head gleeve 180 smoothly moves.
Consequently, force in moving the syringe connector 100 can

be decreased. Note that in the present embodiment, a
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cylinder is used as an example of the tubular shape. For
example, the outer shell main body 111, the inner sleeve
140, the head gleeve 180, the geal cap 60 and the like are
formed in the c¢ylindrical shape. However, these shapes are
not limited to the cylinder. Examples of the shape include
a tubular shape in which a cross section orthogonal to an
axis is rectangular and a tubular shape in which a cross
section orthogonal to the axis is polygonal. Furthermore,
in the present embodiment, the container cap main body 40
ig formed in the columnar shape, but the present embodiment
is not limited to this shape. The container cap main body
may be formed, for example, in a pillar shape in which a
cross section orthogonal to the axis is polygonal.
Furthermore, the container seal 70 has the cylindrical
shape in which the circumferential surface is formed in the
bellows, but the present embodiment is not limited to this
shape. A cross section of the container seal 70 which is
orthogonal to the axis may be formed, for example, in a
rectangular shape in accordance with the shape of the
container cap main body 40.

Next, connection equipment 10A according to a second
embodiment of the present invention will be described with
reference to FIG. 21 to FIG. 35. Note that a ceonstitution
having a function similar to the function of the first
embodiment is denoted with the same reference signsg as in
the first embodiment and description is omitted.

FIG. 21 is a perspective view showing a state where a
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container connector 20A and a syringe connector 100A for
use in the connection equipment 10A are connected. Note
that the connection eguipment 10A shown in FIG. 21 has a
state where a ligquid flow path L1l and a gas flow path L2
are formed. When a container 5 and a syringe 6 are
connected to the connection equipment 102 having the state
shown in FIG. 21 in the game manner as in FIG. 1, the
container 5 and the syringe 6 are connected by the
connection equipment 10A. FIG. 22 is a cross-sectional
view showing a state in the middle of an operation of
connecting the container connector 20A and the syringe
connector 100A fer use in the connection equipment 10A. In
FIG. 22, the liquid flow path L1 and the gas flow path L2
are not formed. FIG. 23 is a perspective view showing a
main part of the container connector 20A. Specifically,
FIG. 23 is the perspective view showing a container cap 30A
fer use in the container connecter 20A. FIG. 24 is a plan
view showing a hydrophobic filter 300 for use in the
container connector 20A.

FIG. 25 is a front view showing a seal pin 310 for use
in the container connector 20A. FIG. 26 is a plan view of
the seal pin 310. FIG. 27 is a bottom view of the seal pin
310. FIG. 28 is a plan view showing a seal cap 60A for use
in the container connector 20A. FIG. 29 is a side view
showing a container seal 70A for use in the container
connector 20A. FIG. 30 is a perspective view showing the

container seal 70A. FIG. 21 is a perspective view showing
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a needle holder 1224 for use in the syringe connector 100A.
FIG. 32 is a perspective view showing an inner sleeve 140A
for usgse in the syringe connector 100A.

FIG. 23 is a cross-gectional view showing a head
sleeve 180A for use in the syringe connector 100A. FIG. 34
ig a perspective view showing a needle seal 200A for use in
the syringe connector 100A. FIG. 35 is a cross-sectional
view showing a state in the middle of an operation of
connecting the syringe connector 100A and the container
connector 20A. In FIG. 35, the liguid flow path L1 and the
gas flow path L2 are not formed.

As shown in FIG. 21 and FIG. 22, the connection
equipment 10A has the container connector 20A formed to be
fixable to the container 5, and the syringe cennector 100A
formed to be fixable to a barrel 7 of the syringe 6 and
removably fixed to the container connector 20A.

In the present embodiment, as an example, an up-down
direction is set to the connection eguipment 10A based on a
state where the container 5 1s disposed below and the
syringe 6 is disposed above. Note that an axial direction
of the after-mentioned container cap 30A of the container
connector 20A and an axial direction of the seal cap 60A
are parallel to the up-down direction, and an axial
direction of an after-mentioned outer shell main body 111
of the syringe connector 100 is paraliel to the up-down
direction.

Firstly, description will be made as to the container
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conmnecitor 20A. As shown in FIG. 21 teo FIG. 3G, the
container connector 20A has the container cap 302 formed to
be fixable to the container 5, the hydrophobic filter 300
disposed on the container cap 30A, the geal pin 310
disposed on the hydrophobic filter 300, the seal cap 60A
fixed to the container cap 30A, and the containexr seal 70A
provided in the seal cap 60A.

The container cap 30A has a liquid flow path forming
section L3 that constitutes a part of the ligquid flow path
L1l via which an interior of the container 5 communicates
with an interior of the barrel 7 and through which a liguid
(a chemical solution) can flow, and a gas flow path forming
section L4 that constitutes a part of the gas flow path L2
via which the interior of the container 5 communicates with
an interior of an air bag 160 that is a pressure adijustment
section as described later and through which air can flow.

As shown in FIG. 22 and FIG. 23, the container cap 302
gpecifically has a container fixing section 31A formed to
be fixable to the container 5, a container cap main body
404, and a needle section 50A formed to be insertable into
the container 5.

The container fixing section 31A is configured to be
fixable to the container 5 in a state where the needle
section 50A is inserted in a plug of a wmouth of the
container 5 and the liquid flow path forming section L3 and
the gas flow path forming section L4 communicate with the

interior of the container 5. By the container fixing
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section 31A, the container cap main body 402 is fixed to
the container 5. For example, the container fixing section
31A is configured to be capable of holding the container 5
with two engagement gections 252 and thereby fixing the
container. Specifically, the container fixing section 31A

has a base 250 formed integrally with the container cap

main body 40A, two armg 251 formed in the base 250, and the

engagement sections 252 formed in the two arms 251,
respectively, and formed to be engageable with the
container 5.

The base 250 is provided in a lower end portion of the
container cap main body 40A. The base 250 is formed in a
plate ghape having an area larger than an area of the
container cap main body 40A, and extends relative to the
container cap main body 40A in a direction orthogonal to an
axial direction of the container cap main body 40A. For
example, the container cap main body 402 is formed in the
plate shape orthogonal to the axial direction of the
container cap main body 40A. The container cap main body
40A is disposed in a center of the base 250.

The arms 251 are formed at both ends of the base 250,
respectively. Each arm 251 has a first arm forming section
251a extending upwardly relative to the base 250, a second
arm forming section 251b extending from an upper end of the
first arm forming section 25la to be below the base 250,
and a third arm forming section 251c extending from a lower

end of the second arm forming section 251b to a needle
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section 5CA gide.

Each arm 251 is formed that the second arm forming
section 251b, the third arm forming section 251lc and an
engagement section 252 are rotatable about a bent portion
of a rotation center between the first arm forming section
251la and the second arm forming section 251b.

The engagement section 252 ig formed at a tip of the
third arm forming section 251c on a container cap main body
40A side. The engagement section 252 is formed in a shape
extending along an axis of the container cap main body 40A.
Specifically, a cross section of the engagement section 252
which ig orthogonal to the axis of the container cap main
body 4CA is formed in a V-shape that is open on the needle
section 50A side. Each engagement section 252 engages with
the container 5 by holding, for example, a neck of the
container 5 with an upper end portion 252a.

Furthermore, a surface 252b of the engagement section
252 on the container cap main body 40 side is formed as a
guide surface that guides the container 5 to the upper end
portion 252a. Furthermore, the surface 252b is inclined
relative to the up-down direction so that a lower side
comes away from the axis of the container cap main body
40A. A cross section of the engagement section 252
extending along a cut plane orthogonal to the axis of the
gontainer cap main body 40A is formed in a V-shape.
Consequently, the surface 252b of one of the engagement

sections 252 comes 1n contact with the container 5 at two
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points, and the surface 252k of the other engagement
section 252 also comes in contact with the container 5 at
two points. In consequence, the container 5 comes in
contact with two engagement sections 252 at four points.
Note that alsc in the first embodiment, the container
fixing section 31A may be used in place of the container
fixing section 31.

The container cap main body 40A is formed in a
columnar shape having a plurality of diameters. The
container cap main body 40A has a container cap small
diameter section 41 that constitutes an upper section, a
container cap intermediate diameter section 42 that
constitutes a middle section in the up-down direction, and
a container cap large diameter section 43 that constitutes
a lower section. Note that in the present embodiment, the
container cap small diameter section 41 has a diameter
slightly smaller than a diameter of the container cap
intermediate diameter section 42.

In an upper surface of the container cap main body
40A, a protrusion 46 that protrudes relative to another
portion is integraliy formed at a position shifted
outwardly from the axis of the container cap main body 40A
in a radial direction. The protrusion 46 is formed in a
cylindrical shape so that an axis of the protrusion is
parallel to the axis of the container cap main body 40A.
In the container cap main body 40A, as shown in FIG. 22, a

part L6 of the liquid flow path forming section L3 is
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formed. The part L6 communicates with an inner side of the
protrusion 46. The part Lée of the liquid flow path forming
section L3 extends to the lower end of the container cap
main body 40A.

Note that in the present embodiment, the part Le of
the liquid flow path forming section L3 includes two
portions shifted in a radial direction of the container cap
main body 40A and arranged to communicate with a part L8 of
the liquid flow path forming section L3 which is formed in
the after-mentioned needle gection S0A. A portion Leb of
these two portions which i1s disposed below a portion Léa
disposed above is disposed at a position shifted to an
axial side of the container cap main body 40A. The portion
Léa and the portion Léb partially communicate with the
container cap main body 40A in the radial direction. Each
of the portion L6a and the portion L6b is a hole having an
axis parallel to the axis of the container cap main body
40A.

As shown in FIG. 23, in a portion other than the
protrusion 46 in the upper surface of the container cap
main body 40A, a recess 47 is formed. A part of the recess
47 is configured. The recess 47 is formed so that a flow
path cross-secticnal area is larger than a cross-sectional
area of another region of the gas flow path L2. The recess
47 1s formed in a shape dented from the other portion of
the upper surface. In the present embodiment, the recess

47 is formed in a shape along an arc about the axis of the
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container cap main body 404 in planar view, specifically a
cregcent shape, and both ends of the recess in a
circumferential direction extend to a vicinity of the
protrusion 46. A cross-sectional area of the recess 47 is
larger than a cross-secticnal area of each side portion of
the recess 47 in the gas flow path L2.

As shown in FIG. 22, a part L7 of the gas flow path
forming section L4 is formed in the container cap main body
40A. The part L7 of the gas flow path forming section L4
extends from a bottom surface of the recess 47 to the lower
end of the container cap main body 40A in parallel with the
axig of the container cap main body 40A. The part L7 of
the gas flow path forming section L4 ig a hole having an
axis parallel to the axis of the container cap main body
404,

The needle section 50 extends downwardly from the base
250 in parallel with the axis of the container cap main
body 40A. The needle section 50 is disposed, for example,
coaxially with the container cap main body 46. In the
needle section 50, a lower end, i.e., a leading end when
being inserted into the container 5 is formed as a sharp
head.:

In the needle section 50A, the part L8 of the liquid
flow path forming section L3 and a part LS of the gas flow
path forming section L4 are formed. The part L8 of the
liguid flow path forming section L3 communicates with the

part L6 of the liquid flow path forming section L3. The
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part L6 of the liquid flow path forming section L3 is open
in a lower end surface of the needle secticn 50A. Each of
the lower portion Lé6b of the part Lé of the ligquid flow
path forming section L3 and the part L9 is a hole, for
example, having a cross-gectional shape that is constant in
the axial directien.

Note that in the needle section 50A, a lower end of
the part L8 of the liquid flow path forming section L3 is
disposed above a lower end of the part LS of the gas fliow
path forming section L4. Consequently, when the connection
equipment 10A, the container 5 and the syringe 6 are tilted
to dispose the container 5 above the connection equipment
10A, the chemical solution accumulated on a neck side of
the container 5 can be guided to the part L8 of the liquid
flow path forming secticn L3.

The part L9 of the gas flow path forming section L4
communicates with the part L7 of the gas flow path forming
section, and is open in the lower end of the needle section
50A. Each of the parts L7 and LS of the gas flow path
forming section L4 is, for example; a hole having a cross-
gsectional shape that extends from the bottom surface of the
recess 47 to the lower end of the needle section 50A and
that is constant in the axial direction.

The hydrophobic filter 300 is disposed on the upper
surface of the container cap main body 40A. The
hydrophobic filter 300 is made of a material having

properties of being impermeable to a liguid and being
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permeable to a gas. The hydrophobic filter 300 is made of,
for example, Teflon (registered trademark). Since the
hydrophobic filter 300 has such properties, the filter is
impermeable to the chemical solution and permeable to air.

As shown in FIG. 24, the hydrophobic filter 300 is
formed in a thin disk shape having the same outer diameter
as in the container cap main body 40A. The hydrophobic
filter 200 has a hole 301 in which the protrusion 46 is
disposed in a state where the filter is disposea in the
upper surface of the container cap main body 40A coaxially
with the upper surface. The hole 301 has a diameter egqual
to or slightly larger than a diameter of the protrusion 46.
When the protrusion 46 is disposed in the hole 301 and the
hydrophobic filter 300 is disposed coaxially with the
container cap main body 40A, an upper end opening of the
recess 47 ig cloged with the filter.

The hydrophobic filter 300 is held between the
container c¢ap main body 40A and the seal pin 310 and is
thereby fixed. Note that the hydrophobic filter 300 may be
fixed to the upper surface of the container cap main body
40A by welding.

As shown in FIG. 22, the seal pin 310 is disposed on
the hydrophobic filter 300. The seal pin 310 is formed in
a columnar shape having the same diameter as in the
container cap main body 40A. The seal pin 310 has a hole
311 in which the protrusion 46 can be disposed, and a hole

312 disposed opposite to the recess 47 via the hydrophobic
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filter 300.

The hole 311 has a size that fits with the protrusion
46. As shown in FIG. 25 and FIG. 26, an upper section 313
of the hole 311 has a slightly enlarged diameter, and is
formed so that a part of the confainer geal 70A can be
disposed. As shown in FIG. 25 and FIG. 27, a lower section
315 of the hole 312 is formed in the same shape as in the
recesg 47. Specifically, the lower section 315 of the hole
312 i1s formed in a shape along an arc. &An edge of the
lower section 315 of the heole 312 is superimposed on an
edge of the recess 47 via the hydrophobic filter 300 in the
axial direction of the container cap main body 40A, in a
state where the seal pin 310 is disposed on the hydrophobic
filter 300 ag shown in FIG. 22.

An upper section 314 of the hole 312 is formed as a
hole having, for exampie, a round cross section so that a
part of the container seal 70A can be disposed in the upper
section. A middle section of the hole 312 is formed as a
hole having, for example, a diameter smaller than a
diameter of the upper section 314.

As shown in FIG. 22, the seal cap 60A is formed in a
tubular shape in which the container cap main body 40A, the
hydrophobic filter 300, the seal pin 310 and the container
seal 702 are stored. The seal cap is fixed to the
container cap main body 40 at a position where a lower end
of the cap abuts on the container cap large diameter

section 43. Furthermore, the seal cap 60A 1s formed so
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that an after-mentioned outer shell 110 of the syringe
connector 100A and a stopper sleeve 230 can be unlocked and
sc that the cap can be locked with the stopper sleeve 230.

Specifically, the seal cap 60A is formed in a
cyiindrical shape having a plurality of outer diameters. A
gseal that can prevent the gas from leaking from the lower
end of the seal cap 60A is formed between an inner
peripheral surface 66A of the seal cap 60A and an outer
peripheral surface of the container cap main body 40A.

In the present embodiment, the seal cap 602 is formed
in a cyiindrical shape in which the container cap
intermediate diameter section 42 fits. When the container
cap intermediate diameter section 42 fits in the seal cap
60A, sealing is achieved. Note that the sealing is not
limited to the above sealing. As another example, an O-
ring may be provided as a seal.

The seal cap 60A has a cylindrical seal cap base 61, a
sedl cap intermediate diameter section 62 formed on the
seal cap base 61, and a seal cap small diameter section 63
formed on the seal cap intermediate diameter section 62.

In an outer peripheral surface of the seal cap base
61, as shown in FIG. 21, there is formed a first guiding
protrusion 65 that guides movement of the container
connector 20A in the up-down direction in the outer shell
110 of the syringe connector 100A. One first guiding
protrusion 65 is formed in the present embodiment.

The seal cap small diameter section 63 is formed to

83



10

15

20

25

18F0067P5

have a diameter smaller than a diameter of an upper end of
the seal cap intermediate diameter section 62. The seal
cap small diameter section 63 is formed in a cylindrical
shape that can fit in the after-mentioned lead sleeve 18CA
of the syringe connector 100A.

An opening 68 of the seal cap small diameter section
63 ig formed in a round shape having a diameter smaller
than a diameter of the seal pin 310. That is, in the inner
peripheral surface 66A of the seal cap 604, a region to a
lower end from a vicinity of an upper end portion has such
a diameter that a seal between the region and an outer
peripheral surface of the container cap intermediate
diameter section 42 can be formed by fitting, and a region
from the vicinity of the upper end to the upper end is
formed to have a smaller diametexr. An edge 68a of the
opening 68 is configured so that the container seal 70A can
be held between the edge and the seal pin 310.

The container seal 70A is disposed between the seal
pin 310 and the edge 68a of the seal cap 60A. The
container seal 70A is made of a resin such as a rubber or
an elastomer and has flexibility. The container seal is
formed so that a hole which is formed by inserting an
after-mentioned needle 170 and a gas needle 170A of the
syringe connector 100A can be liquid-tightly and air-
tightly closed by resilience after the needle 170 and the
gas needle 170A move.

The container seal 70A has a seal large diameter
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section 76 that can £it in the seal cap &CA, and a seal
small diameter section 77 formed in an upper surface of the
geal large diameter section 76 to fit in the opening 68,

As shown in FIG. 29 and ¥IG. 30, the seal large
diameter section 76 is formed so that a gap between the
gsection and the inner peripheral surface 66A of the seal
cap 60A can be ailr-tightly and liquid-tightly sealed.
Specifically, the seal large diameter section 76 is formed
in a columnar shape having an outer diameter slightly
larger than an inner diameter of the seal cap 60A.

The seal large diameter section 76 is formed to come
in ¢contact with the edge 68a of the opening 68 of the seal
cap 60A, so that a gap between the seal large diameter
gection 76 and the edge 68a can be air-tightly and liquid-
tightly sealed. Specifically, the seal large diameter
section 76 ig formed to be slightly longer than a length
from the seal pin 310 to the edge 68a in the axial
direction.

As shown in FIG. 22, the seal large diameter section
76 has, in a lower end surface, a first fitting section 78
that fits in the upper sgection 313 of the hole 311 cof the
seal pin 310, and a second fitting section 79 that fits in
the upper section 314 of the hole 312 of the seal pin 310.

As shown in FIG. 29 and FIG. 30, the first fitting
section 78 is formed so that a gap between the section and
an inner peripheral surface of the upper section 313 of the

hole 311 can be liquid-tightly and air-tightly sealed.
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Specifically, the first fitting section 78 is formed in a
celumnar shape having an outer diameter slightly larger
than an inner diameter of the upper section 313 of the hole
311. A round dent 78b ig formed in a lower end surface 78a
of the first fitting section 78.

The second fitting section 79 is formed so that a gap
between the section and an inner peripheral surface of the
upper section 314 of the hole 312 can be air-tightly and
liquid-tightly sealed. Specifically, the second fitting
gection 79 is formed in a columnar shape having an cuter
diameter slightly larger than an inner diameter of the
upper section 314 of the hole 312. A round dent 78b is
formed in a lower end surface 79a of the second fitting
section 79.

Furthermore, a length of the first fitting section 78
in the axial direction is shorter than a length of the
upper section 313 of the hole 311 in the axial direction.

A length of the second fitting section 79 in the axial
direction is shorter than a length of the upper section 314
of the hole 312 in the axial direction. Consequently, as
shown in FIG. 22, the first fitting section 78 and the
gsecond fitting section 79 can be inserted into the holes
311 and 312 until the seal large diameter section 76 comes
in contact with an upper end of the seal pin 310. A lower
end surface 76a of the seal large diameter section 76 comes
in contact with an edge of the hole 311, to air-tightly and

ligquid-tightly seal a gap between the lower end surface 76a
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of the seal large diameter section 76 and the edge of the
hole 311. The lower end surface 76a of the seal large
diameter section 76 comes in contact with an edge of the
hole 212, to air-tightly and ligquid-tightly seal a gap
between the lower end surface 76a and the edge of the hole
312,

The seal small diameter section 77 is formed so that a
gap between the secticn and an inner peripheral surface of
the opening 68 can be air-tightly and liquid-tightly
sealed. Specifically, the seal small diameter section 77
is formed in a columnar shape having an outer diameter
slightly larger than an inner diameter of the opening 68.
Ag ghown in FIG. 29, an upper end surface 77a of the seal
small diameter section 77 is formed as a curved surface
that protrudes upwardly.

Next, description will be made as to the syringe
connector 100A. As shown in FIG. 22, the syringe connector
100A has the ocuter shell 110, the air bag 160, the needle
170, the gas needle 170A fixed in the outer shell 110, the
tubular head sleeve 180A that is stored movably in the
cuter shell 110 while storing therein a part of the needle
170, the needle seal 200A fixed to the head sleeve 1804,
and the stopper sleeve 230 formed so that the head sleeve
180A can be selectively fixed to the outer shell 110 and so
that the head sleeve 180A can be selectively fixed to the
contaliner connector 20A4.

The outer shell 11¢ has the outer shell wmain body 111,
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an ailr bag storage section 150, and a locking section 113
that can removably lock the outer shell main body 111 to
the container connector 20A.

The outer shell main body 111 has an outer shell
celling wall 114, a syringe fixing section 115, a needle
fixing section 116, an outer shell barrel section 117, and
the inner sleeve 140A fixed in the outer shell main body
i11l.

The outer shell ceiling wall 114 is formed, for
example, in a disk shape. A hole 114a is formed at a
position shifted outwardly from a center of the outer shell
ceiling wall 114 in the radial direction. Specifically,
the hole 114a is disposed at a position shifted from the
center of the outer shell ceiling wall 114 to a side
opposite to the air bag storage section 150. The needle
fixing section 116 that protrudes downwardly from another
region is formed in a lower surface of the outer shell
ceiling wall 114. The needle fixing section 116 1s formed
in a columnar shape.

The syringe fixing section 115 communicates with the
hole 1l4a of the outer shell ceiling wall 114. As shown in
FIG. 22 and FIG. 31, the syringe fixing secticn 115 has a
syringe fixing section main body 120 and a syringe fixing
gsection protrusion 121, In the present embodiment, the
syringe fixing section main body 120 is disposed coaxially
with the hole 1l4a. For example, a plurality of syringe

fixing section protrusions 121 are formed. The needle
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fixing section 116 communicates with the hole 114a.

In the present embodiment, the syringe fixing section
115, a part of the outer shell ceiling wall 114 and the
needle fixing section 116 are formed by the needle holder
122A that is a member separate from the other section of
the ocuter shell main body 111. In other words, the needle
holder 122A is attached to the outer shell main body 111,
thereby constituting the outer shell ceiling wall 114, the
syringe fixing section 115 and the needie fixing section
116.

Specifically, a hole 123 that can store a part of the
needle holder 12227 is formed in the outer shell ceiling
wall 114. An inner peripheral surface of the hole 123 has
two inner diameters in an axial direction thereof. A lower
section of the hole 123 is formed to have a larger
diameter.

The needle holder 122A has a base 124A, the syringe
fixing section 115, and the needle fixing section 116. The
base 124A is formed to have a diameter larger than a
diameter of the needle fixing section 116 and smaller than
a diameter of the syringe fixing section 115. The base
124A is stored in the hole 123. The base 1242 1s supported
by an upper end of the inner sleeve 1403, and is
accordingly held in the hole 123 rotatably about a rotation
center line parallel to an axial direction of the hole 123.

As shown in FIG. 31, in the base 124A, an arm 320 is

formed to constitute a part of a ratchet that allows the
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needle holder 122A to rotate about an axis of the syringe
fixing section 115 only in one direction and can regulate
rotation of the holder in an opposite direction. A
rotating direction of the needle holder 1222 allowed by a
ratchet mechanism is a direction in which the syringe 6 is
rotated relative to the syringe fixing section 115 to
remove the syringe 6 from the syringe fixing section 115.

For example, a plurality of arms 320 are formed, and
gspecifically, two arms are formed. The arm 320 is formed
in an arc shape, and one end of the arm is fixed to an
outer peripheral surface of the base 124A. In other words,
the arm 320 protrudes outwardly from the outer peripheral
surface of the base 124A in the radial direction. The arm
320 has a gap 321 between the arm and an outer surface of
the base 124A in a radial direction of the base 124A.
Through the gap 321, the arm 320 can be bent in the radial
direction of the base 124A.

&g shown in FIG. 22, in the inner peripheral surface
of the hole 123, there is formed a convex section 123a that
abuts on the other end of the arm 320 in a direction in
which the syringe 6 rotates relative tc the syringe fixing
gection 115 to fix the syringe 6 to the syringe fixing
section 115. A surface of the convex section 123a on an
axial side of the hole 123 is formed as a curved surface
that is continuous with the inner peripheral surface of the
hole 123, to allow rotation of the arm 320 along the

direction in which the syringe 6 rotates relative to the
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syringe fixing section 115 tec remove the syringe 6 from the
syringe fixing section 115.

Through a first guide groove 126, the container
connector 20A is positioned at a position where the needle
170 is aligned with the hcle 311 in a movement direction of
the head sleeve 180A in the cuter shell 110 and where the
gas needle 170A is aligned with the hole 312 in the
movement direction of the head sleeve 180A in the outer
shell 110.

Specifically, when the first guiding protrusion 65 is
stored in the first guide groove 126, the needle 170 is
aligned with the hole 311 in the movement direction of the
head sleeve 180A in the outer shell 110, and the gas needle
170A is aligned with the hole 312 in the movement direction
of the head sleeve 180A in the outer shell 110.

Furthermore, in the present embodiment, an urging
section 118 is formed in the outer shell barrel section 117
of the outer shell main body 111. The urging section 118
is configured to press the second arm 232 of the stopper
gsleeve 230 engaged in the locking recess 67 of the seal cap
60A in an engagement direction in the locking recess 67.
Specifically, the urging section 118 is configured to urge
the second arm 232, so that the engagement of the second
arm 232 in the locking recess 67 can be strengthened.

Specifically, the urging section 118 is provided at an
edge of a hole 117k formed at a position opposite to the

second arm 232 of the stopper sleeve 230 disposed at its
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lower end, in the outer shell barrel section 117.

The inner sleeve 140A is fixed in the upper end
portion of the outer shell main body 111, to constitute a
part of the gas flow path L2. Specifically, as shown in
FIG. 32, the inner sleeve 140A has an inner sleeve main
body 148 that fits in the outer shell main body 111, and a
connecting section 145.

The inner sieeve main body 148 is formed in a columnar
shape that fits in the outer shell main body 111. In the
inner sleeve main body 148, a hole 148a is formed in which
the needle fixing section 116 isg rotatably disposed.

In the inner sleeve main body 148, a part L10 of the
gas flow path L2 is formed. The part L10 of the gas flow
path L2 communicates with an interior of the connecting
section 145, Furthermore, in the inner sleeve main body
148, a gas needle fixing section 148b is formed to which
the gas needle 170A can be fixed.. The gas needle fixing
section 148b is a hole in which the gas needle 170A 1is
fitted and fixed. The gas needle fixing section 148b
communicates with the part L10 of the gas flow path L2.

The connecting section 145 isg formed integrally with
the inner sieeve main body 148.

The inner sleeve 140A formed in this way is fitted and
fixed in the outer shell 110, in a state where an upper
surface of the inner sleeve main body 148 1is in surface
contact with the lower surface of the outer shell ceiling

wall 114, a part of the needle fixing section 116 is stored
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in the hole 148a and a part of the connecting section 145
is stored in a communication hole 125 of the outer shell
barrel section 117. Note that inner sleeve 140A may be
fixed to the outer shell 110, for example, with an
adhesive.

The gas needle 1702 is configured so that the gas can
flow. The gas needle 170A has a constitutich similar to
the needle 170. The constitution of the gas needle 170A
having a function similar to the function of the needle 170
is denoted with the same reference signs as in the needle
170 and description is omitted. An end portion of the gas
needle 170A is fixed to the gas needle fixing section 148b
of the inner sleeve 140A.

A position of a hole 172 of the gas needle 170A in the
up-down direction is the same as a position of a hole 172
of the needle 170 in the up-down direction. Furthermore,
in the present embodiment, a position of a lower end of the
gas needle 1702 in the up-down direction is the same as a
position of a lower end of the needle 170 in the up-down
direction. Consequently, as described later, with the
movement of the head sleeve 180 in the outer shell 110, the
gas needle 170A pierces the needle seal 200A at the same
timing as in the needle 170. Additicnally, the hole 172 of
the gas needle 1702 intrudes into the container seal 70A at
the same timing as in the needle 170.

Fach of the needle 170 and the gas needle 170A has

such a length that the lower end is disposed in the needle
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seal 200A in a state where the head sleeve 180A 1is disposed
at a lower end of a movement range in the outer shell main
body 111. That is, the holes 172 are disposed in the
needle seal 200A, and the each of the needle 170 and the
gas needle 170A has a length to be sealed with the needle
gseal 200A.

Furthermore, the needle 170 has such a length that the
hole 172 is disposed in the hole 311 of the seal pin 310 in
a state where the head sleeve 1802 is disposed at an upper
end of the movement range in the cuter shell main boedy 111.
The gas needle 170A has such a length that the hole 172 is
disposed in the hole 312 of the seal pin 310 in the state
where the head sleeve 180A is disposed at the upper end of
the movement range in the outer shell main body 111.

The head sleeve 180A is formed in a tubular shape that
can move in the outer shell main body 111. The head sleeve
180A has a head sleeve main body 181 and a second guiding
protrusion 182. In the present embodiment, the head sleeve
main body 181 is formed in a cylindrical shape that movably
fits in an inner peripheral surface of the cuter shell
barrel sectiocn 117.

A hole 190A in the head sleeve main body 181 is formed
as a hole having a plurality of inner diameters. As shown
in FIG. 33, the hole 190A has a first hole section 191B
formed in a lower section of the hole 1904 and including a
lower end opening thereof, a second hole section 1922

formed above the first hole section 191B, and a third hole
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section 193A formed above the second hole section 122 and
including an upper end opening of the hole 190A. The first
hole gection 191B communicates with the second hole section
19224. The second hole section 192A communicates with the
third hole section 193A. The hole sections 191B, 192A and
1930 are coaxially arranged.

The first hole section 191B is formed so that the seal
cap small diameter section 63 of the seal cap 60A can be
disposed in the first hole section. In the present
embodiment, as an example, the first hole section 191B is
formed so that the seal cap small diameter section 63 can
fit in the first hole section. An inner peripheral surface
19la of the first hole section 191B is formed to have a
round cross section orthogonal to the axial direction. The
first hole section 191B has a diameter that gradualiy
increases toward its lower end. In other words, the inner
peripheral surface 1%l1a of the first hole section 191B is
formed as a conical surface. The second hole section 192A
is formed to have a diameter smaller than the diameter of
the first hole section 191B. The third hole section 193A
is formed to have a diameter larger than the diameter of
the second hole section 192A.

As shown in PIG. 22, the needle seal 200A isg fixed in
the heole 190A. The needle seal 2002 is made of a resin
such as a rubber or an elastomer, and formed so that a hole
formed by the needle 170 and the gas needle 170A can be

ligquid-tightly and air-tightly sealed by the resilience
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after the needle 170 and the gas needle 170A move.

Specifically, as shown in FIG. 34, the needle seal
200A has a needle seal large diameter section 206 disposed
in the first hole section 191B, a needle seal small
diameter section 207 formed integrally with the needle seal
large diameter section 206 and disposed in the second hole
section 192A, and a needle seal intermediate diameter
section 208 formed integrally with the needle seal small
diameter section 207 and disposed in the third hole section
193A.

The needle seal large diameter section 206 is formed
in a columnar shape having a diameter larger than an inner
diameter of the second hole section 192A. Specifically,
the needle seal large diameter section 206 is formed in the
columnar shape having an outer diameter slightly larger
than an inner diameter of an upper end of the first hole
section 191B. A lower end surface 206a of the needle seal
large diameter section 206 is formed as a flat surface
orthogonal to an axis of the needle seal large diameter
gsecticn 206.

The needle geal small diameter section 207 is disposed
coaxially with the needle seal large diameter section 206.
The needle seal small diameter section 207 is formed in a
columnar shape having an outer diameter smaller than the
inner diameter of the second hole section 192A. The needle
seal intermediate diameter section 208 is disposed

coaxially with the needle seal small diameter section 207.
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The needle seal intermediate diameter section 208 is formed
in a columnar shape having a diameter larger than the inner
diameter of the seccond hole section 192A and smaller than
an inner diameter of the third hole section 193A.

Note that sections of the container connector 20A that
are not described are the same as in the container
connector 20 of the first embodiment. Furthermore,
sections of the syringe connector 100A that are not
described are the same as in the syringe connector 100 of
the first embodiment.

Next, an operation of connecting the container 5 to
the container connector 20A will be described. When the
container 5 is connected to the container connector 204, an
operator disposes the container 5 between the surfaces 252b
of two engagement sections 252 of the container fixing
section 31A, and brings an upper end of the container 5
into contact with two surfaces 252b. At this time, the
upper end of the container 5 is brought into contact with
the two surfaces 252b at four points. When the two
surfaces 252b are brought into contact with the container
5, the operator pushes the container connector Z0A
downwardly relative to the container 5.

When the container connector 20A is pushed downwardly,
the container 5 is guided to an upper end portion 252a side
of the engagement section 252 by the surface 252b. At this
time, two engagement sections 252 are pressed apart from

each other along the direction orthogonal to the axis of
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the container cap main body 40A by the container 5.

When the engagement section 252 is pressed in this
way, the engagement section 252, the third arm forming
gsection 251c and the second arm forming section 251b rotate
about the bent portion of the rotation center between the
first arm forming section 25la and the second arm forming
section 251b. When the arm 251 rotates in this way, the
arm is urged toward an initial position by elasticity of
the arm 251. When the neck of the container 5 is guided to
the upper end portions 252a of the two engagement sections
252, the two engagement sections 252 engage with the neck
of the container 5. When the two engagement sections 252
engage with the container 5, the container connector 20A is
fixed to the container 5.

Next, description will be made as to an operation of
connecting the syringe connector 100A to the container
connector 20A and forming the liquid flow path L1 and the
gas flow path L2, with reference to FIGS. 21 and 35 and
some of the drawings used in the first embodiment. Note
that a movement of the first arm 231 and a movement of the
second arm 232 of the stopper sleeve 230 are the same as in
the first embodiment.

In a state where the syringe connector 100A is not
connected to the container connector 20A as shown in
FIG. 14, the head sleeve 180 ig located in a lower end
portion of an interior of the outer shell 110.

Furthermore, the first arm 231 of the stopper sleeve 230
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engages with the locking protrusion 128. Furthermeore, as
shown in FIG. 16, the second arm 232 of the stopper sleeve
230 abuts on the unlocking proctrusion 129 of the outer
shell barrel section 117, and is rotated to the pogition
where the second arm protrusion 240 disengages from the
lecking recess 67 of the seal cap 60. A part of the second
arm 232 is stored in the second arm storage recess 186 of
the head sleeve 180.

Furthermore, a portion of the needle 170 in which the
hole 172 is formed and a portion of the gas needle 170A in
which the hole 172 is formed are stored in the needlie seal
200A. That is, the hole 172 of the needle 170 and the hole
172 of the gas needle 170A are sealed with the needle seal
200A, and are air-tightly and liguid-tightly sealed.

Next, in the same manner as in FIG. 15 and FIG. 16,
the seal cap small diameter section 63 of the seal cap 60A

is inserted into the first hole section 121B of the head

sleeve 180A. By the time when the upper end surface 77a of

the container seal 702 comes in contact closely with the
lower end surface 206a of the needle seal 200A, the lower
end surface 238 of the first arm protrusion 237 of the
first arm 231 of the stopper sleeve 230 abuts on the
conical surface 62a of the seal cap intermediate diameter
section 62. The upper end surface 77a of the container
seal 702 which is formed as the curved surface is pressed
by the lower end surface 206a of the needle seal 200A and

is accordingly deformed, to come in contact closely with
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the lower end surface 206a.

When the syringe connector 100A is further lowered
from this state, the first arm protrusion 237 is guided by
the conical surface 62a and moved outwardly in the radial
direction. With the movement of the first arm protrusiocn
237 outwardiy in the radial direction, the first arm 231
rotates. In the state where the upper end surface 77a of
the container seal 70A is in contact closely with the lower
end surface 206a of the needle seal 200A, the first arm 231
is guided by the conical surface 62a and rotated to the
position where the first arm disengages from the locking
protrusion 128. At this time, a part of the first arm 231
is gtored in the first arm storage recess 185 of the head
sleeve 180. When the first arm 231 disengages from the
locking protrusion 128, the head sleeve 180 can be moved
upwardly in the outer shell main body 111.

As for the second arm 232, in the same manner as in
FIG. 16, when the syringe connector 10024 is lowered until
the upper end surface 77a of the container seal 70A comes
in contact closely with the lower end surface 206a of the
needle seal 200A, the second arm protrusion 240 is disposed
opposite to the locking recess 67.

When the syringe connector 100A is further lowered,
the container connector 20A and the head sleeve 180A
integrally move upwardly in the outer shell main body 111.
When the head sleeve 180A moves upwardly in the outer shell

main body 111, the needle 170 and the gas needle 170A move
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downwardly relative to the needle seal 200A.

As shown in FIG. 35, when the syringe connector 100A
is further lowered, the container connector 20A and the
head sleeve 1802 further move upwardly in the outer shell
main body 111. Conseguently, the needle 170 and the gas
needle 170A extend through the needle seal 200A and pierce
the container seal 70A. Ncote that a gap between the needle
170 and the container seal 70A is liquid-tightliy and air-

tightly sealed when the container seal 70A comes in contact

clogely with the needle 170. Similarly, a gap between the

gas needle 1702 and the container seal 70A is liquid-
tightly and air-tightly sealed when the container seal 70A
comes in contact closely with the gas needle 170A.

In a state where the needle 170 and the gas needle
1704 extend through the needle seal 200A, the second arm
232 moves upwardly relative to the unlocking protrusion
129. 1In this process of moving the second arm 232 upwardly
relative to the unlocking protrusion 129, an abutment
pogition of a middle portion of the unlocking protrusicn
129 in the central portion 243a of the surface 243 of the
secohd arm 232, which protrudes most inwardly in the radial
direction of the cuter shell main body 111, moves
downwardly. Due to the downward movement of this abutment
positidn, an urging force to urge the second arm protrusion
240 outwardly in the radial directicn of the outer shell
main body 111 decreases.

In the state where the needle 170 and the gas needle
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170A extend through the needle seal 200A, the second arm
232 urged inwardly in the radial direction by the abutment
on the unlocking protrusion 129 of the outer shell barrel
gsection 117 is released. The second arm is rotated by
elasticity (resilience) of the coupling section 233 and the
abutment of the second arm protrusion 240 on the lower end
portion of the second arm 232, to engage the second arm
protrusion 240 in the locking recess 67. Specifically, the
stopper sleeve 230 and the seal cap 60A are fixed to each
other before the neédle 170 extends through the needle seal
200.

When the syringe connector 100A is further lowered, as
shown by a two-dot chain line in FIG. 35, the needle 170
and the gas needle 170A extend through the container seal
70A. The hole 172 of the needle 170 is disposed in the
hole 311 of the seal pin 310, and the hole 172 of the gas
needle 170A ig disposed in the hole 312 of the seal pin
310.

When the hole 172 of the needle 170 is disposed in the
hole 311, the liquid flow path forming section L3 of the
container connector 20A communicates with the needle 170.
When the liguid flow path forming section L3 communicates
with the needle 170, the liquid flow path Ll is formed.
When the hole 172 of the gas needle 170A is disposed in the
hole 312, the gas flow path forming section L4 of the
container connector 20A communicates with the gas needle

170A. When the gas flow path forming section L4
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communicates with the gas needle 17CA, the gas flow path L2
is formed.

When the syringe connectcer 100A is further lowered,
the locking section claw section 156 of the locking section
113 rideg acrogg the lower end of the seal cap base 61, to
move inwardly in the radial direction. The claw section
156 for the locking section rides across the lower end of
the seal cap base 61 to move inwardly in the radial

direction, thereby obtaining a state of being engageable

with a portion between two seal cap protrusions 64 of the

lower end of the geal cap 60A. That is, when the syringe
connector 100A is pulled upwardly from this state relative
to the cecntainer connector 20A, the claw section 156 for
the locking section engages with the lower end of the seal
cap base 61, and this movement is regulated.

When the syringe connector 100A isg further lowered,
the first guiding protrusion 65 abuts on the upper end of
the first guide groove 126. Furthermore, the second
guiding protrusion 182 abuts on the upper end of the second
guide groove 127. Additionally, the seal cap protrusion 64
of the seal cap base 61 abuts on the lower end of the outer
shell barrel section 117. By these abutments, the movement
of the head sleeve 180A and the container connector 20A in
the outer shell main body 111 is regulated. That is, the
syringe connector 100A is lowered to a so-called bottom
reached state.

The operator recognizes that the syringe connector

103



10

15

20

25

18FC0O67P5

1002 is lowered to reach the bottom and that the ligquid
flow path Ll and the gas flow path L2 are accordingly
formed. When the syringe connector 100A is lowered to
reach the bottom, the operator operates the syringe 6 to
collect the chemical sclution from the container 5. The
ligquid is moved from the container 5 to the syringe 6
through the liguid flow path L1.

Next, an operation of disconnecting the container
connector 20A from the syringe connector 100A will be
described. When disconnecting the container connector 20A
from the syringe connector 100A, the operator presses the
cperating section 155 of the locking secticn 113 inwardly
in the radial direction to a position where the claw
section 156 for the locking section disengages from the
lower end of the seal cap base 61.

Next, the operator pulls the syringe connector 100A
upwardly. The head sleeve 180A is fixed to the seal cap
60A by the second arm 232 of the stopper sleeve 230.
Consequently, when the syringe connector 100A is pulled
upwardly, the outer shell 110, the needle 170 and the gas
needlie 170A move upwardly relative to the head sleeve 180A
and the needle seal 200A.

When the outer shell 110, the needle 170 and the gas
needle 170A move upwardly relative to the head sleeve 180A
and the needle sezal 200A, the needle 170 and the gas needle
170A move upwardly in the container seal 70A. When the

syringe connector 100A is pulled upwardly by a
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predetermined distance, the needle 170 and the gas needle
170A are pulled out of the container seal 70A. The
container seal 70A liquid-tightly and air-tightly seals the
holes formed by the needie 170 and the gas needle 170A, by
the resilience. Furthermore, the hole 172 of the needle
170 is sealed with the needle seal 200A. The hole 172 of
the gas needle 170A is sealed with the needle seal 200A.

Furthermore, when the needle 170 and the gas needle
1702 are pulled out of the container seal 70A and then the
syringe connector 100A is further pulled upwardly by the
predetermined distance, the second arm 232 is rotated by
the unlocking protrusion 129 of the outer shell barrel
section 117. Consequently, the second arm protrusion 240
of the second arm 232 moves outwardly from the locking
recess 67 in the radial direction, and the second arm
protrusion 240 and the locking recess 67 are disengaged.
That is, the stopper sleeve 230 and the seal cap 60A are
unlocked.

In this state, the portion of the needle 170 in which
the hole 172 is formed and the portion of the gas needle
170A in which the hole 172 is formed are stored in the
needle seal 200A, and both the holes 172 are sealed with
the needle seal 200A. The needle seal 200A liquid-tightly
and air-tightly seals the holes formed by the needle 170
and the gas needle 170A, by the resilience.

Note that the hole 172 of the needle 170 and the hole

172 of the gas needle 170A move out of the container seal

105



10

15

20

25

18FC067P5

704 at the same timing, and are stored in the needle seal
200A at the same fiming.

Thug, when the hole 172 of the needle 170 moves out of
the hole 311 of the seal pin 310, the liguid flow path L1
is accordingly divided. The needle 170 that is a portion
of the ligquid flow path L1l formed in the syringe connector
1002 is sealed, and the liquid flow path forming section L3
that is a portion of the liquid flow path Ll formed in the
container connector 20A is sealed.

Similarly, when the hole 172 of the gas needle 170A
moves out of the hole 312 of the seal pin 310, the gas flilow
path L2 is divided. The gas needle 170A that is a portion
of the gas flow path L2 formed in the syringe connector
100A is sealed, and the gas flow path forming section L4
that is a portion of the gas flow path L2 formed in the
container connector 20A is sealed.

When the seal cap 60A and the head sleeve 180 are
unlocked and then the syringe connector 100A is further
pulled upwardly, the sgeal cap 60A moves downwardly relative
to the first arm 231 éf the stopper sleeve 230. When the
seal cap 60A moves downwardly relative to the first arm
231, urging of the first arm 231 by an outer peripheral
surface of the seal cap 60A is released.

When the urging of the first arm 231 by the outer
peripheral surface of the seal cap 60A is released, the
first arm rotates by the elasticity (the resilience) of the

coupling section 233. The first arm 231 rotates, and
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hence, as shown in FIG. 14, the upper end of the first arm
is disposed below the locking protrusion 128. That is, the
first arm 231 is in a state of being engageable with the
locking protrusion 128.

The first arm 231 is in the state of being engageable
with the locking protrusion 128. Consequently, the head
sleeve 180A is prevented from being moved from a state
where the needle 170 that is the portion of the liguid flow
path L1 formed in the syringe connector 100A is sealed,
i.e., the hole 172 is sealed with the needle seal 200A, and
a state where the gas needle 170A that is the portion of
the gas flow path L2 formed in the syringe connector 100A
is sealed, i.e., the hole 172 is sealed with the needle
seal 2003,

In the present embodiment, effects similar to those of
the first embodiment can be obtained.

Furthermore, in the connection eguipment 10A of the
present embodiment, the gas flow path L2 includes the gas
needle 170A, the hole 312 of the geal pin 310, and the gas
flow path forming section L4. Additionally, the hole 172
of the gas needle 170A and the hole 172 of the needle 170
are gsealed with the needle seal 200A.

Consequently, prior to shipment of the syringe
connector 100A, in an inspection region that is the needle
seal 200A, it is inspected whether or not the needle 170
that is the portion of the liguid flow path Ll on a syringe

connector 100A side is sealed. Similarly, in the
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ingpection region that is the needle seal 200A, it 1is
inspected whether or not the gas needle 170A that is the
poertion of the gas flow path L2 on the syringe connector
100A side 1g sealed. Thus, the regions to be inspected can
be decreased.

Prior to shipment of the container connector 20A, in
the inspection region that is the container seal 702, it is
inspected whether or not the liquid flow path forming
gection L3 that is the portion of the ligquid flow path L1
on a container connector 20A gide is sealed. Similarly, in
the inspection region that is the container seal 70A, it is
inspected whether or not the gas flow path forming section
14 that is the portion of the gas flow path L2 on the
syringe connector 100A side is sealed. Thus, inspections
can be decreased.

Furthermore, the hydrophobic filter 300 is provided in
the gas flow path L2. Consequently, even when the chemical
gsolution is included in the air that flows from the
container 5, this chemical scolution is prevented from
flowing on the syringe connector 100A side by the
hydrophobic filter 300.

Additionally, a cross-sectional area of the recess 47
of the container cap main body 40A is set to be larger than
a cross-sectional area of each of both side portions of the
gas flow path L2 via the recess 47. Consequently, an area
of the hydrophobic filter 300 in the gas flow path L2 can

be increased. A portion of the hydrophobic filter 300 to
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which the chemical solution adheres is impermeable to air.
However, in the present embodiment, the area of the
hydrophobic filter 300 in the gas flow path L2 can be
increased. Consequently, even when the chemical solution
adheres on a part of the hydrophobic filter 300, the
remaining parts are permeable to air. In conseguence, it
is possible to prevent occurrence of a state where the
hydrophobic filter 300 cannot be permeable to air due to
the adhesion of the chemical solutiom.

Next, connection equipment 10B acceording to a third
embodiment of the present invention will be described with
reference to FIG. 36 and FIG. 37. DNote that a constitution
having a function similar to that of the second embodiment
is denoted with the same reference signs as in the second
embodiment and description 1s omitted.

FIG. 36 is a cross-sectional view showing a state
where the connection eguipment 10B is connected to a
container BA. FIG. 37 is a cross-sectional view showing
the connection equipment 10B. The connectiocn eguipment 10B
is for use in a soft container having flexibility. The
container 5A is an infusion bag that is one example of the
soft container. When a chemical solution or the like is
injected into the container 5A in a state where the
container has the flexibility and leaves room for
deformaticn, a volume of the container increases.
Consequently, due to the increase of the volume, the

container can maintain an internal pressure ag a pressure
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egqual to or substantially equal to an external pressure.
The container 5A has a mouth 521 to which a container
connector 20B for use in the connection equipment 10B is
fixed, and a main body 5A2 that communicates with the mouth
5A1.

The mouth 5A1 is provided with a plug 8. The piug 8
is made of, for exanmple, a rubber material. The mouth 5Al
is sealed with the plug 8. The main body 5A2 is made of,
for example, a resin material, and has flexibility. The
main body 5A2 has such flexibility that the main body can
be deformed to increase its wvolume, when the chemical
solution is injected into the main body through the
container connector 20B. Note that another example of the
soft container is an infusion bottle having flexibility.

As shown in FIG. 36 and FIG. 37, the connection
equipment 10B has the container connector 20B fixed to the
container 5A, and a syringe connector 100B formed to be
fixable to a barrel 7 of a syringe 6 and removably fixed to
the container connector 20B.

In the present embodiment, as an example, an up-down

direction is set to the connection equipment 10B based on a

state where the container 5A is disposed below and the

gsyringe 6 i1s disposed above. Note that an axial direction
of an after-mentioned container cap 30B of the container

connector 20B and an axial direction of a seal cap 60A are
parallel to the up-down direction, and an axial direction

of an after-mentioned outer shell main body 111A of the
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gyringe connector 100B is parallel to the up-down
direction.

Firstly, description will be made as to the container
connector 20B. The container connector 20B has the
container cap 20B fixed to the container 5A, a seal pin
310A, the seal cap 60A fixed to the container cap 30B, and
a container seal 70A provided in the seal cap 60A.

fhe container cap 30B has a liquid flow path forming
section L3 that constitutes a part of a licguid flow path Ll
via which an interior of the container 5A communicates with
an interior of the barrel 7 and through which a liquid (the
chemical solution} can flow. The container cap 3CB
specifically has a container cap main body 40B fixed to the
container 54, and a needle section 50B to be inserted in
the container 5A.

The container cap main body 40B is formed in a
columnar shape having a plurality of diameters. The
container cap main body 40B has a container cap small
diameter section 41 that constitutes an upper section, a
container cap intermediate diameter section 42 that
constitutes a middle section in the up-down direction, and
a container cap large diameter section 43 that constitutes
a lower section. ©Note that in the present embodiment, the
container cap small diameter section 41 has a diameter
slightly smaller than a diameter of the container cap
intermediate diameter section 42.

In an upper surface of the container cap main body
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40B, a protrusion 46 that protrudes relative to another
portion is integrally formed at a position shifted
outwardly in a radial direction relative to an axis of the
container cap main body 40B. The protrusion 46 is formed
in a cylindrical shape so that an axis of the protrusion is
parallel to the axis of the container cap main body 40B.

In the container cap main body 40B, a part Lé of the liguid
flow path forming section L3 is formed. The part Lé
communicates with an inner side of the protrusion 46.
Furthermore, the part L6 of the ligquid flow path forming
section 13 extends to a lower end of the container cap main
body 40B.

Note that in the present embodiment, the part L6 of
the liquid flow path forming section L3 includes two
portions shifted in a radial direction of the container cap
main body 40B and arranged to communicate with a part L8 of
the flow path forming section L3 formed in the after-
mentioned needle section 50B. A portion Lé6b of these two
portions which is disposed below a portion Léa disposed
above is disposed at a position shifted to an axial side of
the container cap main body 40B. The portion Léa and the
portion L6b partially communicate with the container cap
main body 40A in the radial direction. Each of the portion
L6a and the portion L6k is a hole having an axis parallel
to the axis of the container cap main body 40B.

The needle section 50B extends downwardly from the

lower end of the container cap main body 40B in parallel

112



10

15

20

25

18F0067P5

with the axis of the container cap main body 40B. The
needle section 50B i1s disposed, for example, coaxially with
the container cap main body 40. In the needle section 50B,
a lower end, i.e., a leading end when being inserted in the
container 5A is formed as a sharp head.

In the needle section 50B, the part L8 of the liquid
flow path forming section L3 is formed. The part L8 of the
liguid flow path forming section L3 communicates with the
part Lé of the liquid flow path forming section L3. The
part L6 of the liquid flow path forming section L3 is open
in a lower end surface of the needle section 50A. Each of
the lower portion Léb of the part Lé of the ligquid flow
path forming section L3 and the part L8 is a hole, for
example, having a cross-sectional shape that is constant in
the axial direction.

The seal pin 310A ig disposed on the contailner cap
main body 40B. The seal pin 310A is formed in a columnar
shape having the same diameter as in the container cap main
body 40B. The seal pin 310A has a hole 311 in which the
protrusion 46 can be disposed.

The seal cap 60A ig formed in a tubular shape in which
the container cap main body 40B, the seal pin 310A and the
container seal 70A are stored. Note that in the present
embodiment, the seal cap 60A described in the second
embodiment is for use as one example of the seal cap.

Next, description will be made as to the syringe

connector 100B. The syringe connector 100B has an outer
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shell 110A, a needle 170, a tubular head sleeve 180A that
is stored movably in the outer shell 110A while storing
therein a part of the needle 170, a needle seal 200A fixed
to the head sleeve 180A, and a stopper sleeve 230 formed so
that the head sleeve 180A can be selectively fixed to the
ocuter shell 110A and so that the head sleeve 180A can be
gelectively fixed to the container connector 20B.

The outer shell 110A has the outer shell main body
1114, and a locking section 113 that can removably lock the
outer shell main body 111A to the container connector 20B.

The outer shell main body 1112 has an outer shell
ceiling wall 114, a syringe fixing section 115, a needle
fixing section 116, and an outer shell barrel secticn 117A.

The outer shell barrel section 117A is formed in a
cylindrical shape with which a seal cap base 61 of the
container connector 20B movably fits. The outer shell
barrel section 117A is disposed coaxially with the outer
shell ceiling wall 114. The outer shell barrel section
1172 is configured similarly to the outer shell barrel
section 117 described in the second embodiment, except a
constitution that communicates with an air bag storage
section 150.

The head sleeve 180A is formed in a tubular shape that
can move in the outer shell main body 111A.

Next, an operation of connecting the container 5A to
the container connector 20B will be described. When the

container 5A is connected to the container connector 20B,
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an operator disposes the container 54, for example, in a
posture in which the mouth 5A1 is located above the main
body 5AZ.

Next, the operator attaches a tip of the needle
gection 50B of the container connector 20B to the plug 8 of
the mouth 5Al1. Next, the operator inserts the needie
section 50B in the plug 8 until the container cap main bedy
40B abuts on the mouth 5A1.

When the needle section 50B is inserted until the
¢ontainer cap main body 40B abuts on the mouth 521, the tip
of the needle section 50B extends through the plug 8 and is
disposed in the main body 5A2. The needle section 50B is
held in the mouth 5A1 by resilience of the plug 8 that is
to close a hole formed by the needle section 50B. The
container connector 20B is fixed to the container 5A, when
the needle section 50B is held by the plug 8.

Next, description will be made as to an operation of
connecting the syringe connector 100A to the container
connector 20A and forming the liquid flow path L1.

In a state where the syringe connector 100B i1s not
connected to the container connector 20B, the head sleeve
180A is located in a lower end portion of an interior of
the outer shell 110A. Furthermore, a first arm 231 of the
stopper sleeve 230 engages with a locking protrusion 128.

A second arm 232 of the stopper sleeve 230 abuts on an
unlocking protrusion 129 of the ocuter shell barrel section

117, and is rotated to a position where a second arm
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protrusion 240 disengages from a locking recess 67 of the
seal cap 60. A part of the second arm 232 is stored in a
second arm storage recess 186 of the head sleeve 180A.

Furthermore, a portion of the needle 170 in which a
hole 172 is formed is disposed in the needle seal 200A.
That is, the hole 172 of the needle 170 is sealed with the
needle seal 200A, and is air-tightly and liquid-tightly
sealed.

Next, a seal cap small diameter section 63 of the seal
cap 60A is inserted in a first hole section 19%1B of the
head sleeve 180A. By the time when an upper end surface
77a of the container seal 70A comes in contact clesely with
a lower end surface 206a of the needle seal 200A, a lower
end surface 238 of a first arm protrusion 237 of the first
arm 231 of the stopper sleeve 230 abuts on a conical
surface 62a of a seal cap intermediate diameter section 62.
The upper end surface 77a of the container seal 70A which
ig formed as the curved surface is pressed by the lower end
surface 206a of the needle seal 200A and is accordingly
deformed, to come in contact closely with the lower end
surface 206a.

When the syringe connector 100B is further lowered
from this state, the first arm protrusion 237 is guided by
the conical surface 62a and moved outwardly in the radial
direction. With the movement of the first arm protrusion
237 outwardly in the radial direction, the first arm 231

rotates. In the state where the upper end surface 77a of
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the container seal 70A is in contact closely with the lower

end sgsurface 206a of the needle seal 200A, the first arm 231

is guided by the conical
position where the first
protrusion 128. At this

is stored in a first arm

surface
arm dis
time, a

storage

sleeve 180A. When the first arm

locking protrusion 128,

the head

of being movable upwardly in the

111A.

As for the second arm 232,

62a and rotated to a
engages from the locking
part of the first arm 231
recess 185 of the head
231 disengages from the
sleeve 180A is in a state

outer shell main body

when the syringe connector

100B is lowered until the upper end surface 77a of the

container seal 70A comes in contact closely with the lower

end surface 206a of the needle seal 200A, the second arm

protrusion 240 is disposed opposite to the locking recess

67.

When the syringe connector

the container connector 20B and

integrally move upwardly

When the head sleeve 180B moves

in the

100B is further lowered,
the head sgleeve 180A

outer shell main body 111A.

upwardly in the outer shell

main body 111A, the needle 170 moves downwardly relative to

the needle seal 200A.

When the syringe connector 100B is further lowered,

the container connector 20B and the head sleeve 18CA

further move upwardly in the outer shell main body 111A.

Consequently, the needle 170 disposed in the needle =eal

200A extends through the needle seal 200A and pierces the
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container seal 70A. Note that a gap between the needle 170
and the container seal 70A is liquid-tightly and air-
tightly sealed when the container seal 70A comes in contact
closely with the needle 170.

In a state where the needle 170 extends through the
needle seal 200A, the second arm 232 moves upwardly
relative to the unlocking protrusion 129. In this process
of moving the second arm 232 upwardly relative to the
unlocking protrusion 129, an abutment position of a middle
portion of the unlocking protrusion 129 in a central
portion 243a of a surface 243 of the second arm 232, which
protrudes most inwardly in the radial direction of the
outer shell main body 111, moves downwardly. Due to the
downward movement of this abutment position, an urging
force to urge the second arm protrusion 240 outwardly in
the radial direction of the outer shell main bedy 111
decreases.

In the state where the needle 170 extends through the
needle seal 2008, urging of the sgecond arm 232 inwardly in
the radial direction by the abutment on the unlocking
protrusion 129 of the outer shell barrel section 117 is
released. The second arm is rotated by elasticity
{resilience) of a coupling section 233 and the abutment of
the second arm protrusion 240 on a lower end portion of the
second arm 232, to engage the second arm protrusion 240 in
the locking recess 67. Specifically, the stopper sleeve

230 and the seal cap 60A are fixed to each other before the
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needle 170 extends through the needle seal 200A.
Furthermore, also in the state where the needle 170 extends
through the needle seal 200A, the fixing of the stopper
sleeve 230 and the seal cap 60A is mailntained.

When the syringe connector 100B is further lowered,
the needle 170 extends through the container seal 70A, and
the hole 172 of the needle 170 is disposed in the heole 311
of the seal pin 310A.

When the hole 172 of the needle 170 is disposed in the
hole 311, the liquid flow path forming section L3 of the
container connector 20B communicates with the needle 170
via the hole 311. When the liguid flow path forming
section L3 communicates with the needle 170, the liguid
flow path L1 is formed.

When the syringe connector 100B is further lowered, a
locking section claw section 156 of the locking section 113
rides across a lower end of the seal cap base 61, to move
inwardly in the radial direction. The claw secticn 156 for
the locking section rides across the lower end of the seal
cap base 61 to move inwardly in the radial direction,
thereby obtaining a state of being engageable with a
portion between two seal cap protrusions 64 of a lower end
of the seal cap 60A. That is, when the syringe connector
100B is pulled upwardly from this state relative to the
container connector 20B, the claw section 156 for the
locking section engages with the lower end of the seal cap

base 61, and this movement is regulated.
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When the syringe connector 10C0B is further lowered, a
first guiding protrusion 65 abuts on an upper end of a
first gquide groove 126. Furthermore, a second guiding
protrusion 182 abuts on an upper end of a second guide
groove 127. Additionally, the seal cap protrusion 64 of
the seal cap base 61 abuts on a lower end of the ocuter
shell barrel section 117. By these abutments, the movement
of the head sleeve 180B and the container connector 20B in
the outer shell main body 111A is regulated. That is, the
syringe connector 100B is lowered to a so-called bottom
reached state.

The operator recognizes that the syringe connector
100B is lowered to reach the bottom and that the liquid
flow path Il is accordingly formed. When the syringe
connector 100B is lowered to reach the bottom, the operator
operates the syringe 6 to inject the chemical solution into
the container 5A. The liquid is moved from the container
5A to the syringe 6 through the liquid flow path Ll.

When the chemical solution is injected from the
syringe 6 into the main body 542 of the container 5A, an
internal volume of the main body 5A2 increases. The main
body 5A2, having the flexibility, can be deformed to
increase the volume as described above. Furthermore, even
when the chemical solution isg injected, the main body BA2
hag room for the deformation to keep the internal pressure
constant or substantially constant before and after the

injection. Consequently, when the chemical solution is
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injected into the container 5A, the volume of the main body
5A2 increases, and hence the pressure in the main body 5A2

is kept to be constant or substantially constant before and
after the chemical solution is injected from the syringe 6.

Furthermore, the chemical soluticn stored in the
container 5A is moved from the container 5A to the syringe
6 or the like. 1In this case, even when the internal volume
decreases, the container 5A has room for the deformation to
keep the internal pressure constant or substantially
constant before and after the mcocvement. Consegquently, when
the chemical solution is moved from the container 5A to the
gyringe 6 or the 1like, the chemical solution in the
container 5A is moved to the syringe 6 due to the decrease
of the volume of the container 5A. Even in this case, the
pressure in the container 5A is kept to be constant ox
substantially constant before and after the movement of the
chemical solution.

Next, an operation of disconnecting the container
connector 20B from the syringe connector 100B will be
described. When disconnecting the container connector 20B
from the gyringe connector 100B, the operator presses an
operating section 155 of the locking section 113 inwardly
in the radial direction to a position where the claw
section 156 for the locking section disengages from the
lower end of the seal cap base 61.

Next, the operator pulls the syringe connector 100B

upwardly. The head sleeve 180B is fixed to the seal cap
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60A by the second arm 232 of the stopper sleeve 230.
Consequently, when the syringe connector 160B is pulled
upwardly, the outer shell 110A and the needle 170 move
upwardly relative to the head sleeve 180B and the needle
seal 200A.

When the outer shell 110A and the needle 170 move
upwardly relative to the head sleeve 180A and the needle
geal 200A, the needle 170 moves upwardly in the container
seal 70A. When the syringe connector 100B is pulled
upwardly by a predetermined distance, the needle 170 is
pulled out of the container seal 70A. The container seal
70A liquid-tightly and air-tightly seals the hole formed by
the needle 170, by the resilience. Furthermore, the hole
172 of the needle 170 is sealed with the needle seal 200A.

Furthermore, when the needle 170 is pulled out of the
container seal 70A and then the syringe connector 100B is
further pulled upwardly by a predetermined distance, the
second arm 232 is rotated by the unlocking protrusion 129
of the outer shell barrel section 117A. Conseguently, the
second arm protrusion 240 of the second arm 232 moves
outwardly from the locking recess 67 in the radial
direction, and the second arm protrusion 240 and the
locking recess 67 are disengaged. That is, the stopper
sleeve 230 and the seal cap 60A are unlocked.

In this state, the portion of the needle 170 in which
the hole 172 is formed is stored in the needle seal 200A,

and the hole 172 is sezled with the needle seal 200A. The
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needle seal 200A ligquid-tightly and air-tightly seals the
hole formed by the needle 170, by the resilience.

Thus, when the hole 172 of the needle 170 moves out of
a space between the container seal 70A and the container
cap 30B in the seal cap 60A, the liquid flow path L1 is
accordingly divided. The needle 170 that is a portion of
the liquid flow path L1 formed in the syringe connector
100B is sealed, and the liquid flow path forming section L3
that is a portion of the liquid flow path L1 formed in the
container connector 20B is sealed.

When the seal cap 60A and the head sleeve 180A are
unlocked and then the syringe connector 100B is further
pulled upwardly, the seal cap 60A moves downwardly relative
to the first arm 231 of the stopper sleeve 230. When the
seal cap 60A moves downwardly relative to the first arm
231, urging of the first arm 231 by an outer peripherail
surface of the seal cap 60A is released.

When the urging of the first arm 231 by the outer
peripheral gsurface of the seal cap 60A is released, the
first arm rotates by the elasticity (the resilience} of the
coupling section 233. The first arm 231 rotates, and
hence, an upper end of the first arm is disposed below the
logking protrusion 128. That is, the first arm 231 is in a
state of being engageable with the locking protrusion 128.

The first arm 231 is in the state of being engageable
with the locking protrusion 128. Consequently, the head

sleeve 180A is prevented from being moved from a state
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where the needle 170 that 1s the portion of the liguid flow
path Ll formed in the syringe connector 100B is sealed,
i.e., the hole 172 is sealed with the needie seal 200A.

In the connection equipment 10B having such a
constitution, only by pushing the syringe connector 100B
into the container connector 20 in cone direction, the head
sleeve 180 and the container connector 20B can be locked by
the second arm 232 of the stopper sleeve 230 and the
locking recess 67 of the seal cap 60 in the state where the
liquid flow path L1l is formed in the syringe connector 100B
and the container connector 20B. Furthermore, the syringe
connector 100B and the container connector 20B can be
locked by the locking section 113 and the lower end of the
seal cap base 61.

Specifically, the operation of connecting the syringe
connector 100B to the container connector 20B and the
locking operation of preventing the container connector 20B
from being disconnected from the syringe connector 100B in
the state where the liguid flow path L1l is formed can be
achieved with one operation of pushing the syringe
connector 100B into the container connector 20B in the one
direction. Both the disconnecting and the unlocking can be
achieved with one operation of similarly pressing the
operating section 155 by the unlocking protrusion 129 of
the outer shell barrel section 1172 and pulling the syringe
connector 100B out of the container connector 20B in the

one direction.
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Thus, the connectiocn and locking of the syringe
connector 100 to the container connector 20 can be achieved
with one continuous operation, and the unlocking and
disconnecting of the syringe connector 100 from the
container connector 20 can be achieved with cne continuous
operation. Consequently, the operation of connecting and
locking the syringe connector 100 to the container
connector 20 and the unlocking and disconnecting operation
can be facilitated.

Furthermore, the syringe connector 100B may only be
pushed into the container connector 20B until the bottom is
reached, and hence, the operation is easy. Furthermore,
the operator does not have to take an operation amount of
the syringe connector 100B, i.e., a push-in amount of the
syringe connector 100 into consideration, and hence, the
operation is easy.

Additiorially, the first arm 231 of the stopper sleseve
230 and the locking protrusion 128 can lock a state where
the needle 170 that constitutes the liquid flow path in the
syringe connector 100B is sealed, while the container
connector 20B is disconnected from the syringe connector
100B.

Consequently, when the chemical solution is collected
into the syringe 6 and the container connector 20B is then
disconnected from the syringe connector 100B, it is
possible to prevent the chemical solution from leaking ocut

of the needle 170 that constitutes the liquid flow path in
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the syringe connector 100B.

Furthermore, the first arm 231 and the locking
protrusion 128 can be unlocked by an operation of pushing
the syringe connector 100 into the container connector 20
with the conical surface 62a that is the outer peripheral
surface of the seal cap 60 of the container connector 20B.

Consequently, the unlocking operation of the first arm
231 and the locking protrusion 128, the connecting
operation of the syringe connector 100 and the container
connector 20 and the locking operation of the second arm
232 and the locking recess 67 can be achieved with a series
of operations. Conseguently, the operation of the
connection eguipment 10B can be facilitated.

Next, connection eguipment 10C according to a fourth
embodiment will be described with reference to FIG. 38 and
FIG. 39. Note that a constitution having a function
similar to that of the third embodiment is denoted with the
same reference signs as in the first embodiment and
description is omitted.

FIG. 38 and FIG. 39 are cross-sectional views showing
the connection equipment 10C. As shown in FIG. 38 and
FIG. 39, the comnection equipment 10C has a container
connector 20C fixed to a container 5A, and a syringe
connector 100B removably fixed to a container connector
20B.

In the pregent embodiment, as an example, an up-down

direction is set to the connection equipment 10C based on a
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state where the container 5A is disposed beliow and a
gyringe 6 ig disposed above. Note that an axial direction
of an after-mentioned container cap 30B of the container
connector 20B and an axial direction of a seal cap 60A are
parallel to the up-down direction. An axial direction of
an after-mentioned outer shell main body 111A of the
syringe connector 100B is parallel to the up-down
direction.

Firstly, description will be made as to the container
connector 20C. The container connector 20C is configured
as a so-called spike needle. Specifically, the container
connector 20C has a main body 30C, a needle section 50B,
the seal cap 60A fixed to the main body 30C, and a
container seal 7CA provided in the seal cap 60A.

A cross section of the main body 30C orthogonal to the
axial direction is larger than a cross section of the
needle section 50B orthogonal to the axial direction. The
main body 30C is formed, for example, in a columnar shape.
The main body 30C has therein a part L6 of a liguid flow
path forming section.L3 that constitutes a part of a liquid
flow path L1 through which a liquid (a chemical solution)
can flow. The part L6 is disposed, for example, coaxially
with the main body 30C. A cross section of a portion of
the part L6 that ig located in an upper section of the main
body 30C is larger than a cross section of a portion below
this portion.

The needle section 50B extends downwardly from a lower
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end of the main body 30C in parallel with an axis of the
main body 30C. The needle section 50B is disposed, for
example, coaxially with the main body 30C. A part L8
formed in the needle section S50B is disposed coaxially with
the needle section 50B. The part L8 is linearly aligned
with the part L6.

The seal cap 60A is fixed to an upper end portion of
the main body 30C. The container seal 70A seals an upper

end opening of the part L& in the main body 30C.

Furthermore, the container seal 70A seals an opening of the

seal cap 6O0A.

In the syringe connector 100B, a needle 170 is
disposed coaxially with an outer shell barrel section 117A
in the present embodiment.

Next, one example of use of the connection egquipment
10C will be desgcribed. As shown in FIG. 38, an operator
inserts the needle section 50B of the container connector
20C in a plug 8 of a mouth 5Al of the container 5A. Next,
the syringe connectoxr 100B connected to the syringe 6 is
connected to the container connector 20C from above the
container 5A. This connection is similar to that of the
third embodiment.

When the operator connects the syringe connector 100B
to the container connector 20C, the operator operates the
syringe 6 to move the chemical solution from the syringe 6
into the container 5A. Ag ghown in FIG. 39, the operator

disposes an integral unit of the container 5A and the

128



10

15

20

25

18F0067P5

connection eguipment 10C in a posture in which the
container 5A is located above the connection equipment 10C.

Next, the operator changes the syringe 6 to a tube 9.
For example, the tube 9 is for use in putting a patient on
a drip. An injection needle to be inserted in the patient
ig provided at a tip of the tube 9.

An operator's operation of changing the syringe 6 to
the tube 9 includes, for example, removing, from the
container connector 20C, the syringe connector 100B to
which the syringe 6 is fixed, and connecting, to the
container connector 20C, another syringe connector 100B in
which the tube 9 is connected to a syringe fixing section
main body 120.

In the present embodiment, effects similar to those of
the third embodiment are obtained. Furthermore, also in a
use application in which the chemical solution is injected
from the syringe 6 into the container 5A and then the
patient is put on a drip of the chemical solution of the
container SA, the chemical solution can be prevented from
leaking to an outside.

Note that im the present embodiment, the container
connector 20C is configured to be connectable to the
syringe connector 100B. However, as in a modification
shown in FIG. 40, the container connector may be configured
to be connectable to either one of the syringe connector
100A described in the second embodiment or the syringe

connector 100B described in the second embodiment.
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Specifically, in the container connector 20C, a gas flow
path forming section L4 is formed. A part L7 of the gas

flow path forming section L4 1s formed in the main body

30C. A part L9 of the gas flow path forming section L4 is

formed in the needle section 50B. In this modification,
the liquid flow path forming section L3 is disposed at a
position which is ghifted from the axis of the main body
30C and at which the section can communicate with the
needle 170. The gas flow path forming section L4 is
disposed at a position which is shifted from the axis of
the main body 30C and at which the section can communicate
with a gas needle 170A.

In this modification, as shown in FIG. 40, alsc in an
operation of injecting a chemical solution from a syringe 6
to a container 5A, a syringe connector 1002 having an air
bag 160 that is a pressure adjustment section is usable.
Consequently, when the syringe 6 is connected to the
container connector 20C via the syringe connector 100A to
inject, into the container 52A, the chemical solution in the
syringe 6, a pressure in the container 5A can be prevented
from varying before and after the injection.

Furthermore, as shown in FIG. 41, when a patient is
put on a drip of a chemical solution in a container 5A, a
syringe connector 100B connected to a tube ¢ is connected
to a container connector 20C. Conseguently, the chemical
solution in the container 5A can be guided to the tube 9.

That is, in this modification, the container connector
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20C can be connected to the syringe connector 100A or the
syringe connector 100B.

Next, connectfion egquipment 10D according to a fifth
embodiment will be described with reference to FIG. 42 and
FIG. 43. Note that a constitution having a function
similar to that of the fourth embodiment is dencted with
the game reference signs as in the fourth embodiment and
description is omitted.

FIG. 42 and FIG. 43 are cross-sectional views showing
the connection equipment 10D. As shown in FIG. 42 and
FIG. 43, the connection equipment 10D has a container
connector 20D. Furthermore, the connection equipment 10D
has the syringe connector 100A described in the second
embodiment, or the syringe connector 100B described in the
third embodiment.

The container connector 20D has a tube connecting
section 500, a main body 30C1, a needle section 50C, a seal
cap 602 fixed to the main body 30Cl, and a container seal
70A provided in the seal cap 60A.

In the tube connecting section 500, there 1s formed a

‘flow path forming section L21 that is a part of a fluid

flow path L20 via which an interior of a container 5A
communicates with a tube 9. For example, the tube
connecting section 500 is formed in a cylindrical shape
having different outer diameters. Specifically, the tube
connecting section has a first portion 501 formed in a

cylindrical shape having a constant ocuter diameter and a
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second portion 502 formed continuously with the first
portion S501L.

The tube 9 ig connected to an interior of the first
portion 501. At an end portion of the tube 9, an insertion
member %a to be ingerted in the first portion 501 is
provided. The insertion member 9a is fitted and fixed into
the first portion 501, and a gap between the member and an
inner peripheral surface of the first portion 501 is
sealed. The insertion member %a has a flow path therein.
This flow path communicates with the interior of the first
pertion 501, and the tube 9.

Furthermore, in the first portion 501 and the second
portion 502, there is formed a flow path forming section
L22 that is a part of a liguid flow path L1 via which the
interior of the container 5A communicates with a syringe 6.

The main body 30C1 is formed integrally with the tube
connecting section 500. The main bedy 30C1 is formed in an
end portion of the first portion 501 opposite to the tube
9. The main body 30C1 is formed in a shape that protrudes
in a direction orthogonal to an axis of the tube connecting
section 500.

A part L6 that is a flow path in the main body 30C1
communicates with the fiow path forming section L22 formed
in the first portion 501.

The needle section 50C is formed in an end portion of
the second portion 502. The needle section 50C is formed

to be insertable in a plug 8 of the container 5A. 1In the
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needle section 50C, there are formed a flow path forming
section L31 that is a part of the liquid flow path L1 via
which the interior of the container 5A communicates with
the syringe 6, and a flow path forming section L32 that is
a part of the fluid flow path L20.

The flow path forming section L31 communicates with
the flow path forming section L22. The flow path forming
section L32 communicates with the flow path forming section
L21.

In the connection equipment 10D configured in this
manner, as shown in FIG. 42 and FIG. 43, the container
connector 20D can be connected to one of the syringe
connector 100A described in the second embodiment or the
syringe connector 100B described in the third embodiment.

In the connection equipment 10D configured in this
manner, the effect of the second embodiment and the effect
of the third embodiment can be obtained. Furthermore, when
a pressure in the container 5A is required to be adjusted
during injection of a chemical solution from the syringe 6
into the container 52, as shown in FIG. 42, the syringe
connector 100A ig used. Consequently, the pressure in the
container 5A can be maintained to be constant or
substantially constant by an air bag 160. Alternatively,
when the pressure in the container 5A is not required to be
adjusted during the injection of the chemical solution from
the syringe 6 into the container 5A, as shown in FIG. 43,

the syringe connector 100B is usable.
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Note that it is not limited that the container 5 or 5A
is made of a transparent resin material. The container 5
or 5A may have shading properties. Furthermore, the
container 5 or S5A contains the chemical solution as one
example, but what is contained is not limited to the
chemical golution. In another example, the container 5 or
54 may contain a ligquid fuel of a fuel cell, a liquid
chemical, or a liquid food. Furthermore, a fluid to be
moved from the syringe 6 to the container 5 or 5A is not
limited to the chemical solution. In the other example,
the liguid fuel of the fuel cell, the liquid chemical or
the liquid food may be moved from the syringe 6 to the
container 5 or BA.

Furthermore, in the first to third embodiments and the
modification shown in FIG. 38 and FIG. 39, the syringe 6 or
the tube 9 is connected to the syringe connector 100A or
100B, as one example of equipment through which the fluid
can move. However, the equipment that 1s connected to the
syringe connector 100A or 100B and through which the fluid
can move is not limited to the syringe 6 or the tube 9.

Note that the present invention is not limited to the
above embodiment, and can be variously deformed in an
implementation stage without departing from the scope. For
example, the pressure adjustment section is not limited to
the air bag 160, and there may be used a filter through
which a gas can pass and which can prevent invasion of

bacteria from the outside and emissions of toxic substances
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toc the outside. Furthermore, connection means of the
container cap 30, 30A or 30B to the container cap main body
40, 40A or 40B is net limited to fitting connection, and
may be screwing, welding, bonding or the like.
Additionally, the respective embodiments may be
appropriately combined and implemented, and in this case,
combined effects can be c¢btained. TFurthermore, the above
embodiments include wvariocus inventions, and various
inventions can be extracted by sgelected combinations from a
plurality of disclosed components. For example, even when
several components are eliminated from all components
described in the embodiments, problems can be solved and
effects can be obtained. In this case, a configuration
from which the components are eliminated can be extracted

as the invention.
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CLAIMS

[Claim 1]

Connection equipment comprising:

an equipment connector comprising a first connecting
section that is connectable to equipment through which a
fluid moves, a first liquid flow path that communicates
with an interior of the equipment when the equipment is
connected to the first connecting section, and a first
valve that is to open and close the first liquid flow path
and that opens when pressed,

a container connector comprising a second connecting
section that is connectable to a container, a second liquid
flow path that communicates with an interior of the
container when the container is connected to the second
connecting section, and a second valve that is to open and
close the second liquid flow path and that opens when
pressed by the first valve, and
a lock mechanism that locks the equipment connector and the
container connector in a state where the first valve is
pressed by the second valve, the first valve and the second
valve are opened and the first liquid flow path is in
communication with the second liquid flow path, and that
unlocks the connectors in a state where the first wvalve and
the second valve are closed, wherein the equipment
connector comprises a pressure adjustment section, and a

first gas flow path connected to the pressure adjustment
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section,

the first valve is to open and close the first liquid
flow path and the first gas flow path,

the container connector comprises a second gas flow
path that communicates with the interior of the container
when the container is connected to the second connecting
section,

the second valve is to open and close the second
liquid flow path and the second gas flow path, and

the lock mechanism locks the equipment connector and
the container connector in a state where the first valve is
pressed by the second valve, the first valve and the second
valve are opened, the first liquid flow path is in
communication with the second liquid flow path, and the
first gas flow path is in communication with the second gas
flow path, and the lock mechanism unlocks the connectors in
a state where the first valve and the second valve are
closed, and wherein the equipment connector further
comprises a fixed body in which the first connecting
section is formed,

a needle fixed to the fixed body, formed with the
first liquid flow path therein, and having a first opening
on a tip side,

a first seal made of a resin and supported by the
fixed body movably between a position to liquid-tightly
seal the first opening of the needle and a position through

which the needle extends, and
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a moving body storing the needle and the first seal
therein, having a second opening that is air-tightly
sealable with the first seal on the tip side of the needle,
forming a part of the first gas flow path between the fixed
body and the moving body, and supported by the fixed body
movably in an axial direction of the needle between a
position where the second opening is air-tightly sealed
with the first seal in a state where the first opening of
the needle is sealed with the first seal and a position
where the sealing of the second opening with the first seal
is released,

the first seal and the needle constitute the first
valve,

the container connector comprises a first member
formed with the second liquid flow path therein, and having
a third opening that communicates with the second liquid
flow path at a tip,

a tubular second member storing the first member
therein, forming a part of the second gas flow path between
a tip of the first member and the second member, and having
a fourth opening at a tip, and

a second seal made of a resin as the second valve,
formed in a bottomed tubular shape having a bottom that
seals the fourth opening of the second member, and
including the first member fitted therein, and

the lock mechanism comprises a first engaging section

formed in the moving body, and
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a first engaged section formed in the second member,
and engaged with the first engaging section in a state
where the first seal is pressed by the second seal to move
the first seal and the second seal and unseal the second
opening and the fourth opening so that the first gas flow
path communicates with the second gas flow path, the third
opening is liquid-tightly sealed with the bottom, the
needle extends through the first seal and the second seal
and the first liquid flow path is in communication with the
second liquid flow path, to fix the equipment connector and
the container connector.

[Claim 2]

The connection equipment according to claim 1, wherein
the fixed body comprises an abutment section for the fixed
body which abuts on the first engaging section in a state
where the second opening of the moving body is sealed with
the first seal, to move the first engaging section to a
position where the first engaging section disengages from
the first engaged section.

[Claim 3]

The connection equipment according to claim 1 or 2,
comprising:

a second engaging section formed in the moving body,

a second engaged section formed in the fixed body, and
engaged with the second engaging section in a state where
the moving body is present at a position where the second

opening is sealed with the first seal, to regulate the
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movement of the moving body, and

an abutment section for the moving body which is
formed in the second member, and abuts on the second
engaging section in a state where the second seal is in
contact closely with the first seal, to move the second
engaging section to a position where the second engaging
section disengages from the second engaged section.
[Claim 4]

The connection equipment according to claim 3, wherein
the moving body comprises a tubular head sleeve, and

a stopper sleeve fixed to the head sleeve, and
comprising a first arm as the second engaging section
extending in an axial direction of the fixed body, a second
arm as the first engaging section extending in the axial
direction of the fixed body, and a coupling section that
couples the first arm and the second arm, the first arm,
the second arm and the coupling section being annularly
arranged, and the first arm and the second arm being
tiltable toward an axis of the head sleeve,

the fixed body is formed in a tubular shape that
stores the head sleeve and the stopper sleeve therein, and
comprises, in an inner peripheral surface, a locking
protrusion as the second engaged section that is abuttable
on the first arm in an axial direction of the fixed body,
and an unlocking protrusion that abuts on the second arm in
a state where the second opening is sealed with the first

seal, to tilt the second arm to a position where the second
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arm disengages from the first engaged section, and

the second member comprises the abutment section for
the moving body in an outer peripheral surface, and in the
outer peripheral surface, a locking recess as the first
engaged section in which the second arm is engageable is
formed.

[Claim 5]

An equipment connector comprising:

a first connecting section that is connectable to
equipment through which a fluid moves,

a first liquid flow path that communicates with an
interior of the equipment when the equipment is connected
to the first connecting section,

a first valve that is to open and close the first
liquid flow path and that opens when pressed,

a lock mechanism that locks a container connector in a
state where the first valve is pressed by a second valve of
the container connector, the first valve and the second
valve are opened and the first liquid flow path is in
communication with a second liquid flow path of the
container connector, and that unlocks the container
connector in a state where the first valve and the second
valve are closed,

a pressure adjustment section, and

a first gas flow path connected to the pressure
adjustment section, wherein the first valve is to open and

close the first liquid flow path and the first gas flow
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path, and

the lock mechanism locks the container connector in a
state where the first valve is pressed by the second valve
of the container connector, the first valve and the second
valve are opened, the first liquid flow path is in
communication with the second liquid flow path of the
container connector, and the first gas flow path is in
communication with a second gas flow path of the container
connector, and the lock mechanism unlocks the container
connector in the state where the first valve and the second
valve are closed,

wherein the equipment connector further comprises a
fixed body in which the first connecting section is formed,

a needle fixed to the fixed body, formed with the
first liquid flow path therein, and having a first opening
on a tip side,

a first seal made of a resin and supported by the
fixed body movably between a position to liquid-tightly
seal the first opening of the needle and a position through
which the needle extends, and

a moving body storing the needle and the first seal
therein, having a second opening that is air-tightly
sealable with the first seal on the tip side of the needle,
forming a part of the first gas flow path between the fixed
body and the moving body, and supported by the fixed body
movably in an axial direction of the needle between a

position where the second opening is air-tightly sealed
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with the first seal in a state where the first opening of
the needle is sealed with the first seal and a position
where the sealing of the second opening with the first seal
is released,

the first seal and the needle constitute the first
valve,

the container connector comprises a first member
formed with the second liquid flow path therein, and having
a third opening that communicates with the second liquid
flow path at a tip,

a tubular second member storing the first member
therein, forming a part of the second gas flow path between
a tip of the first member and the second member, and having
a fourth opening at a tip, and

a second seal made of a resin as the second valve,
formed in a bottomed tubular shape having a bottom that
seals the fourth opening of the second member, and
including the first member fitted therein, and

the lock mechanism comprises a first engaging section
formed in the moving body, and

a first engaged section formed in the second member,
and engaged with the first engaging section in a state
where the first seal is pressed by the second seal to move
the first seal and the second seal and unseal the second
opening and the fourth opening so that the first gas flow
path communicates with the second gas flow path, the third

opening is liquid-tightly sealed with the bottom, the
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needle extends through the first seal and the second seal
and the first liquid flow path is in communication with the
second liquid flow path, to fix the equipment connector and
the container connector.

[Claim 6]

Connection equipment comprising:

an equipment connector comprising a first connecting
section that is connectable to equipment through which a
fluid moves, a first liquid flow path that communicates
with an interior of the equipment when the equipment is
connected to the first connecting section, and a first
valve that is to open and close the first liquid flow path
and that opens when pressed,

a container connector comprising a second connecting
section that is connectable to a container, a second liquid
flow path that communicates with an interior of the
container when the container is connected to the second
connecting section, and a second valve that is to open and
close the second liquid flow path and that opens when
pressed by the first valve, and

a lock mechanism that locks the equipment connector
and the container connector in a state where the first
valve is pressed by the second valve, the first valve and
the second valve are opened and the first liquid flow path
is in communication with the second liquid flow path, and
that unlocks the connectors in a state where the first

valve and the second valve are closed, wherein the
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equipment connector comprises a pressure adjustment
section, and a first gas flow path connected to the
pressure adjustment section,

the first valve is to open and close the first liquid
flow path and the first gas flow path,

the container connector comprises a second gas flow
path that communicates with the interior of the container
when the container is connected to the second connecting
section,

the second valve is to open and close the second
liquid flow path and the second gas flow path, and

the lock mechanism locks the equipment connector and
the container connector in a state where the first valve is
pressed by the second valve, the first valve and the second
valve are opened, the first liquid flow path is in
communication with the second liquid flow path, and the
first gas flow path is in communication with the second gas
flow path, and the lock mechanism unlocks the connectors in
a state where the first valve and the second valve are
closed, wherein the equipment connector further comprises a
fixed body in which the first connecting section is formed,

a first needle fixed to the fixed body, formed with
the first liquid flow path therein, and having an opening
on a tip side,

a second needle fixed to the fixed body, formed with
the first gas flow path therein, and having an opening on a

tip side,
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a first seal, and

a moving body supported by the fixed body so that the
first seal is movable in a axial direction of the first
needle and the second needle between a position to liquid-
tightly seal the opening of the first needle and air-
tightly seal the opening of the second needle and a
position through which the first needle and the second
needle extend,

the first seal, the first needle and the second needle
constitute the first wvalve,

the container connector comprises a first member
having the second liquid flow path and the second gas flow
path therein,

a second seal provided at an end portion of the first
member to seal the second liquid flow path and the second
gas flow path, and

a tubular second member that stores the first member
and the second seal therein, and

the lock mechanism comprises a first engaging section
formed in the moving body, and

a first engaged section formed in the second member,
and engaged with the first engaging section in a state
where the first seal is pressed by the second seal, to move
the moving body so that the first needle extends through
the first seal and the second seal and the first needle is
disposed in the second liquid flow path, and the second

needle extends through the first seal and the second seal

146



10

15

20

25

and the second needle is disposed in the second gas flow
path, to fix the equipment connector and the container
connector.

[Claim 7]

The connection equipment according to claim 6, wherein
the fixed body comprises an abutment section for the fixed
body which abuts on the first engaging section in a state
where the opening of the first needle and the opening of
the second needle are arranged in the first seal, to move
the first engaging section to a position where the first
engaging section disengages from the first engaged section.
[Claim 8]

The connection equipment according to claim 6,
comprising:

a second engaging section formed in the moving body,

a second engaged section formed in the fixed body, and
engaged with the second engaging section in a state where
the opening of the first needle and the opening of the
second needle are present in the first seal, to regulate
the movement of the moving body, and

an abutment section for the moving body which is
formed in the second member, and abuts on the second
engaging section to move the second engaging section to a
position where the second engaging section disengages from
the second engaged section.

[Claim 9]

The connection equipment according to claim 8, wherein
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the moving body comprises a tubular head sleeve, and

a stopper sleeve fixed to the head sleeve, and
comprising a first arm as the second engaging section
extending in an axial direction of the fixed body, a second
arm as the first engaging section extending in the axial
direction of the fixed body, and a coupling section that
couples the first arm and the second arm, the first arm,
the second arm and the coupling section being annularly
arranged, and the first arm and the second arm being
tiltable toward an axis of the head sleeve,

the fixed body is formed in a tubular shape that
stores the head sleeve and the stopper sleeve therein, and
comprises, in an inner peripheral surface, a locking
protrusion as the second engaged section that is abuttable
on the first arm in the axial direction of the fixed body,
and an unlocking protrusion that abuts on the second arm,
to tilt the second arm to a position where the second arm
disengages from the first engaged section, and

the second member comprises the abutment section for
the moving body in an outer peripheral surface, and in the
outer peripheral surface, a locking recess as the first
engaged section in which the second arm is engageable is
formed.
[Claim 10]

The connection equipment according to claim 1 or claim
6, wherein the pressure adjustment section comprises an air

bag and an air bag storage section that stores the air bag.
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[Claim 11]

An equipment connector comprising:

a first connecting section that is connectable to
equipment through which a fluid moves,

a first liquid flow path that communicates with an
interior of the equipment when the equipment is connected
to the first connecting section,

a first valve that is to open and close the first
liquid flow path and that opens when pressed,

a lock mechanism that locks a container connector in a
state where the first valve is pressed by a second valve of
the container connector, the first valve and the second
valve are opened and the first liquid flow path is in
communication with a second liquid flow path of the
container connector, and that unlocks the container
connector in a state where the first valve and the second
valve are closed,

a pressure adjustment section, and

a first gas flow path connected to the pressure
adjustment section, wherein the first valve is to open and
close the first liquid flow path and the first gas flow
path, and

the lock mechanism locks the container connector in a
state where the first valve is pressed by the second valve
of the container connector, the first valve and the second
valve are opened, the first liquid flow path is in

communication with the second liquid flow path of the
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container connector, and the first gas flow path is in
communication with a second gas flow path of the container
connector, and the lock mechanism unlocks the container
connector in the state where the first valve and the second
valve are closed,

wherein the equipment connector further comprises a
fixed body in which the first connecting section is formed,

a first needle fixed to the fixed body, formed with
the first liquid flow path therein, and having an opening
on a tip side,

a second needle fixed to the fixed body, formed with
the first gas flow path therein, and having an opening on a
tip side,

a first seal, and

a moving body supported by the fixed body so that the
first seal is movable in a axial direction of the first
needle and the second needle between a position to liquid-
tightly seal the opening of the first needle and air-
tightly seal the opening of the second needle and a
position through which the first needle and the second
needle extend,

the first seal, the first needle and the second needle
constitute the first wvalve,

the container connector comprises a first member
having the second liquid flow path and the second gas flow
path therein,

a second seal provided at an end portion of the first
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member to seal the second liquid flow path and the second
gas flow path, and

a tubular second member that stores the first member
and the second seal therein, and

the lock mechanism comprises a first engaging section
formed in the moving body, and

a first engaged section formed in the second member,
and engaged with the first engaging section in a state
where the first seal is pressed by the second seal, to move
the moving body so that the first needle extends through
the first seal and the second seal and the first needle is
disposed in the second liquid flow path, and the second
needle extends through the first seal and the second seal
and the second needle is disposed in the second gas flow
path, to fix the equipment connector and the container

connector.
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