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CONNECTOR CAP AND TRANSFUSION LINE
CONNECTION APPARATUS COMPRISING SAME

BACKGROUND

1. Technical Field

[0001]  The present disclosure relates to a connector cap used in priming of a transfusion
line which conducts a fluid such as liquid medicine to a patient, and a transfusion line

connection apparatus for use with the connector cap.

2. Background of Related Art

[0002]  In recent years, so-called closed-loop transfusion systems which function to
prevent infection and accidental needle sticking have come to be used in medical transfusion
lines. Closed-loop transfusion systems comprise a catheter joint made up of a male connector
and a female connector, for example. A seal such as a septum is provided on the female
connector side, whereby a fluid such as liquid medicine is sealed. When the male [uer of the
male connector is connected to the seal of the female connector, the fluid such as liquid
medicine can flow through the connector. Such a closed-loop transfusion system can be
found in Japanese Unexamined Patent Application Publication No. H8-500983 (“JP HS8-
500983™).

[0003} When a transfusion system having a joint part, as described in JP H8-500983, is
primed, there are cases where the fluid, such as, for example, an anti-cancer agent or
transfusion agent, leaks from the opening on the end of the male luer of the male connector.

Such fluids may cause cell damage or birth defects, or may be genotoxic or carcinogenic.
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Thus, there is a desire for a transfusion system in which fluid does not leak when the system
is primed and which prevents the health care provider from coming in contact with the fluid.
A connector cap comprising a “storage apparatus having a first opening on the proximal end,
and a second opening in which a hydrophobic filter is arranged” was proposed in Japanese
Unexamined Patent Publication No. 2009-522048 (“JP 2009-522048") with the objective of
preventing leakage during priming.

[0004]  The connector cap disclosed in JP 2009-522048 is used by being attached to the
male connector during priming. Thus, during priming, air passes through the hydrophobic
filter of the connector cap to the outside, but liquid that has flowed out from the opening in
the male luer passes through the first opening of the connector cap and is held inside the
storage apparatus,

[0005]  However, after priming is finished, when the connector cap is detached from the
male connector, there is risk of the liquid that flowed into the storage apparatus (container) of
the connector cap squirting out from the first opening, being aerated or leaking out.

[0006]  The present disclosure resolves the above problems, and provides a connector cap
which suppresses fluid leakage and a transfusion line connection apparatus for use with the

connector cap.

SUMMARY

{0007]  Disclosed herein is a connector cap which can be removably attached to a male
connector, including a container having a first opening and a second opening; a seal member,
which is disposed in the first opening so as to separate the inside and outside of the container,

the seal member including an insertion passage formed therethrough whereby an inserted
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body can be inserted from the outside to the inside of the container; and a hydrophobic filter
which is disposed in the second opening,

[0008]  The connector cap may include a cover which can cover the second opening in a
liquid-tight state from the outside of the filter.

[0009]  The connector cap may include a filter attachment which removably attaches the
fitter to the second opening.

[0010} Also disclosed is a transfusion line connection apparatus including the connector
cap and a male connector having an injection tube which can be inserted into the insertion
passage of the seal member of the connector cap.

[6011] The connector cap includes a seal member which is disposed in the first opening
so as to separate the inside and outside of the container, the seal member including an
insertion passage formed therethrough whereby an inserted body is inserted from the outside
to the inside of the container; and including a hydrophobic filter which is disposed in the
second opening of the container. For this reason, fluid that flowed inside the container during
priming can be sealed inside the container, even if the connector cap is removed from the
male connector. Therefore, leakage during priming can be prevented.

[0012]  The connector cap includes a cover which can cover the filter of the second
opening in a liquid-tight state from the outside. For this reason, in the event that the
hydrophobic filter becomes hydrophilic, leakage of fluid via the hydrophobic filter can be
suppressed. Also, by covering the filter with the cover after priming, air can be prevented
from being sucked into the male connector via the filter after priming.

[0013] The connector cap includes a filter attachment which removably attaches the
hydrophobic filter to the second opening. For this reason, in the event that the hydrophobic

filter becomes hydrophilic, priming can be performed after replacing only the filter.
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[0014]  Because the transfusion line connection apparatus disclosed herein includes the

connector cap described above, leaking during priming can be prevented.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] Various embodiments of the present disclosure are described hereinbelow with
references to the drawings, wherein;

[0016] FIG. 1 is a schematic diagram illustrating the configuration of a transfusion line
set according to embodiment 1,

[0017]  FIGS. 2A-2C are diagrams showing a plan view, side view and vertical cross-
sectional view of a transfusion line connection apparatus according to embodiment 1;

[0018]  FIGS. 3A-3D are diagrams showing an elevation view, side view, rear view and
vertical cross-sectional view of a connector cap according to embodiment 1;

[0019] FIG. 4 is a schematic cross-sectional diagram illustrating the connected state of a
male connector and connector cap according to embodiment 1;

[0020]  FIGS. 5A-5B are diagrams showing a plan view and side cross-sectional view of a
transfusion line connection apparatus according to embodiment 2;

[0021]  FIGS. 6A-6D are diagrams showing an elevation view, side view, rear view and
vertical cross-sectional view of a connector cap according to embodiment 2;

[0622]  FIG. 7 is a schematic cross-sectional diagram illustrating the connected state of a
male connector and connector cap according to embodiment 2; and

[0023] FIGS. 8A-8B are cross-sectional diagrams illustrating a transfusion line

connection apparatus according to embodiment 3.

DETAILED DESCRIPTION OF THE EMBODIMENTS
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[0024]  In the drawings and in the description which follows like references numerals

identify similar or identical elements.

[0025] Embodiment 1

[6026)  FIG. | is a diagram illustrating an example of the configuration of a transfusion
line set according to embodiment 1.

[0027] A transfusion line set 1 has the purpose of supplying liquid medicine or the like,
and includes a fluid container 2 in which fluid such as liquid medicine is placed, a drip
cylinder 4, a roller clamp 6, a male connector 40 and a connector cap 10.

[0028]  The fluid container 2 is a container which stores various medical liquids, such as
liquid medicines, nutrients, anti-cancer agents, physiological saline solution, blood and so
forth.

[0029]  The drip cylinder 4 temporarily holds the liquid medicine or the like supplied
from the fluid container 2 via a tube 3, and it sends the liquid medicine or the like, a specified
quantity at a time, to the roller clamp 6 via a tube 3.

10030]  The roller clamp 6 is for adjusting the quantity of fluid such as liquid medicine
supplied via the tube 5. The roller clamp 6 can adjust the fluid quantity by compressing the
flexible tube 5, and can stop the flow of liquid medicine or the like when the tube 5 is
compressed to the maximum limit,

[0031] The male connector 40 is attached to the end on the downstream side of the tube
5. A joint part for medical use is constructed by connecting the male connector 40 to a female

connector not shown in the diagram.
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[0032]  The connector cap 10 is connected to the downstream side of the male connector
40, and is used when priming.

[0033] FIGS. 2A-2C are diagrams illustrating the male connector 40. FIG. 2A shows a
plan view, FIG. 2B shows a side view, and FIG. 2C shows a vertical cross-sectional view.
[0034]  The male connector 40 includes a circulation tube 41 which forms the flow path of
the fluid such as liquid medicine, and an outer cylinder body 51 formed coaxially with the
circulation tube 41 on the outside of the circulation tube 41. In the description, the left side of
FIG. 2 is called the base end side (back end side), and the right side of the diagram is called
the front end side.

[0035]  The circulation tube 41 includes a cylindrical base tube part 42 which is connected
to a catheter, syringe or the like other than the tube 5; an injection tube part 43 which is
connected to the connector cap 10 or female connector (not shown in diagram); and a middle
tube part 44 which connects to the base tube part 42 and injection tube part 43. The injection
tube part 43 is a cannula with a tapered cross-section,

[0036]  The outer cylinder body 51 includes a bottom part 52 which overhangs outwardly
in a flange-like manner from the vicinity of the linking part between the base tube part 42 and
middle tube part 44, and an outer cylinder part 53 which continues from the outer rim of the
bottom part 52 and extends to the front end side in the axial direction and encloses the front
end part of the circulation tube 41, that is, the injection tube part 43.

[0037]  The front end rim of the outer cylinder part 53 includes locking parts 57 on which
a groove part 54 for locking and linking the connector cap 10 or female connector (not shown
in diagram) is demarcated. These locking parts 57 are formed by a locking surface 55 which
responds to force in the axial direction, and a hook surface 56 which extends in a hook shape
from the locking surface 55 and responds to force in the circumferential direction (the radial

direction of the tube).
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[0038] At least two locking parts 57 are provided at positions opposite the front end rim
part of the outer tube part 53.

[0039] FIGS. 3A-3D are diagrams illustrating a connector cap 10 according to
embodiment 1. FIG. 3A shows an elevation view, FIG. 3B shows a side view, FIG. 3C shows
a rear view, and FIG. 3D shows a vertical cross-sectional view.

[0040]  The connector cap 10 comprises a housing 11 formed in a substantially cylindrical
shape, a septum 21 and a filter 31. The housing 11 is equivalent to the container of the
present disclosure.

[0041] The housing 11 is made of synthetic resin or the like and has a substantially
cylindrical shape. On the end part in the axial direction, a first opening 14 and a second
opening 15 are provided. The male connector 40 is connected on the first opening 14 side of
the housing 11. The interior space of the housing 11, which is the space other than that
occupied by the septum 21 (described later) disposed in the first opening 14 of the housing
11, is called the reservoir 13. The reservoir 13 can store fluid such as liquid medicine, and the
volume of the reservoir 13 is about 0.06 — 0.1 milliliters, for example.

[0042]  On the outer circumferential surface of the housing 11, at least two protrusions 12
are provided, which can fit together with the locking parts 57 of the male connector and can
couple together with the hook surface 56. The coupling surface of the protrusion 12 with the
hook surface 56 of the male connector 40 is formed in a linear shape such that the two can
couple together in a linear manner. In addition, protrusions 12 preferably have a shape which
connects with or fits together with both the locking surface and the hook surface of the male
connector 40.

{0043]  The septum 21 is equivalent to the seal member of the present disclosure. It is
made of an elastic material such as rubber, and is held in the first opening 14 of the housing

11. In the center part of the septum 21, a slit 22 equivalent to the insertion passage of the
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present disclosure is provided. The slit 22 is formed such that the injection tube part 43 of the
male connector 40, equivalent to the inserted body of the present disclosure, can be inserted.
The septum 21 has an ¢lastic force by which ease of insertion of the injection tube part 43 and
sealability after removal of the injection tube part 43 are both appropriately achieved. Also,
the thickness of the septum 21 in the axial direction is of a degree such that when the locking
parts 57 of the male connector 40 and the protrusions 12 of the connector cap 10 are in the
coupled state, the slit 22 opens and fluid can flow inside the injection tube part 43 and the
reservoir 13.

[0044]  The fifter 31 is constructed of a hydrophobic filter through which air can pass but
liquid cannot. The filter 31 is held on a filter attachment part 32, and is attached to the second
opening 15 of the housing 11 via the filter attachment part 32.

[0045] The filter attachment part 32 has a ring shape (donut shape) or polygonal shape
which fits together with the second opening 15 of the housing 11, and it holds the filter 31 on
the inner circumferential side of the filter attachment part 32. The filter attachment part 32
can be attached to and detached from the second opening 15. Therefore, it can be said that the
filter 31 is attachable to and detachable from the housing 11 via the filter attachment part 32.
[0046] The filter attachment part 32 includes a cover 33 provided via a hinge 34 disposed
on the outer circumferential part of the filter attachment part 32. The cover 33 can open and
close by means of the hinge 34. When the cover 33 is closed, the filter 31 can be covered
from the outside. That is, when the cover 33 is closed, the filter 31 is in a state where it is not
exposed to the outside of the connector cap 10. On the inner surface side of the cover 33, a
locking part 35 is constructed from a convex part having substantially the same external
shape as the inner circumference of the filter attachment part 32. When the cover 33 is closed,
a cover locking part 35 fits together with the inner circumference of the filter attachment part

32, and the outer circumference of the cover locking part 35 and the inner circumference of
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the filter attachment part 32 are tightly sealed, such that liquid cannot leak (liquid-tight state)
and air cannot leak (air-tight state) from the second opening 15. The configuration which
forms the liquid-tight state and air-tight state inside the cover 33 is not limited to this. For
example, a cover locking part can be provided, which covers the second opening 15 from the
outside. Also, the cover 33 according to embodiment 1 can have a button at a position
opposite the hinge 34, such that it is easy to open and close the cover 33 by applying a finger
to the button. The cover part of the present disclosure is equivalent to the cover 33, hinge 34
and cover locking part 35 of this embodiment.

[0047]  Next, priming of the transfusion line set 1 configured as above will be described.
When priming is performed, first, the connector cap 10 is connected to the male connector 40
attached to the front end of the tube 5.

[0048]  FIG. 4 is a schematic cross-sectional diagram iflustrating the connected state of
the male connector 40 and connector cap 10 according to embodiment 1. In FIG. 4, the cover
33 of the connector cap 10 is omitted.

[0649]  When the male connector 40 and connector cap 10 are connected, first, the
injection tube part 43 of the male connector 40 is brought close to the septum 21 of the
connector cap 10. Then, the injection tube part 43 of the male connector 40 is inserted into
the slit 22 of the septum 21 of the connector cap 10. At this time, the connector cap 10 is
rotated in the circumferential direction such that the protrusions 12 of the connector cap 10 fit
together with the groove part 54 of the male connector 40. When the protrusions 12 fit
together with the groove part 54, the hook surface 56 of the locking parts 57 and the
protrusions are connected, and the locations of the protrusions are restricted inside the groove
part 54. As a result, the male connector 40 and connector cap 10 are connected in a stable

state.
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[0050]  Tn the connected state shown in FIG. 4, the front end of the injection tube part 43
of the male connector 40 pierces through the septum 21 of the connector cap 10, and is in a
state where it protrudes inside the reservoir 13 of the housing 11. Also, the middle tube part
44 strikes the surface on the inlet side of the septum 21. The septumn 21, which is made of an
elastic material, tightly adheres to the outer circumferential surface of the injection tube part
43, such that liquid does not leak between the injection tube part 43 and septum 21. In this
embodiment, in the connected state, the front end of the injection tube part 43 of the male
connector 40 pierces the septum 21 and protrudes inside the reservoir 13, but the front end of
the injection tube 43 does not necessarily have to protrude inside the reservoir 13. Instead, the
injection tube part 43 can be inserted inside the housing 11 to an extent that the slit 22 opens
and fluid can flow.

[0051]  Next, the priming procedure will be described.

[0052]  With the cover 33 of the connector cap 10 in the open state, the technician adjusts
the roller clamp 6 to allow fluid to flow inside the tube 5. In so doing, air inside the tube 5
and the flow path of the male connector 40 passes through the filter 31 and is gradually
exhausted to outside the connector cap 10. The fluid that has advanced toward the
downstream side inside the tube 5 infiltrates the base tube part 42 of the male connector 40,
passes through the middle tube part 44, and proceeds inside the injection tube part 43. When
the fluid that has come out from the front end opening of the injection tube part 43 enters the
reservoir 13, air from the tube 5 and the fiow path of the male connector 40 is exhausted, and
therefore, the technician adjusts the roller clamp 6 and stops the flow of fluid, and priming is
complete.

[0053] When priming is finished, the technician closes the cover 33 of the connector cap

10. As a result, fluid such as liquid medicine does not leak outside the connector cap 10 via

10
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the filter 31 even if the filter 31 has come into contact with a surfactant such as alcohol and
become hydrophilic.

[0054]  Then, the connector cap 10 is removed from the male connector 40. Specifically,
by rotating the connector cap 10 circumferentially, the protrusions 12 of the connector cap 10
and the locking parts 57 of the male connector 40 are no longer secured together, and the
protrusions 12 are removed from the groove part 54. Then, the injection tube part 43 of the
male connector 40 is pulled out from the septum 21. As a result, the slit 22 closes due to the
restoring foree of the septum 21 which is made of an elastic material, and therefore, the fluid
that infiltrated the reservoir 13 of the connector cap 10 during priming is sealed inside the
reservoir 13, and cannot leak outside the connector cap 10.

[0055]  As described above, the connector cap 10 according to embodiment 1 includes a
septumn 21 which blocks the reservoir 13 from the outside when the injection tube part 43 of
the male connector is not inserted into the first opening 14 which opens on the inlet side of
the housing 11, and it includes a hydrophobic filter 31 in the second opening 15 which opens
on the outlet side of the reservoir 13. During priming, leaking of liquid medicine via the filter
can be prevented because air is exhausted via the hydrophobic filter 31, but the liquid
medicine is sealed inside the reservoir 13. Also, even if the connector cap 10 is removed from
the male connector 40, the fluid that flowed into the reservoir 13 during priming is sealed
inside the reservoir 13 by the septum 21. Therefore, leaking of liquid during priming can be
prevented. Also, the amount of liquid medicine drained from the male connector 40 during
priming is at most only the amount that can be accommodated inside the reservoir 13, and
thus the amount of liquid medicine that goes to waste during priming can be reduced.

[0056]  Also, on the outside of the fiiter 31 attached to the second opening 15 of the
reservoir 13, there is a cover 33 which covers the filter 13 such that it is liquid-tight. As a

result, by closing the cover 33 to cover the filter 31 after priming is finished, liquid medicine

11
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which has flowed into the reservoir 13 of the connector cap during priming can be prevented
from seeping outside via the hydrophobic filter even if the hydrophobic filter has become
hydrophilic. Also, by closing the cover 33 to cover the filter 31 after priming is finished, air is
prevented from being sucked into the male connector 40 via the filter 31 after priming.

[0057]  Also, in embodiment 1, there is a filter attachment part 32, which removably
attaches the filter 31 to the second opening 15 of the reservoir filter 31. Since the filter 31 can
be attached and detached by means of the filter attachment part 32, in the event that the
hydrophobic filter becomes hydrophilic due to contact with a surfactant such as alcohol,
priming can be performed after replacing only the filter. Also, a filter compatible with the
characteristics of the circulated liquid, for example, can be attached to the reservoir 13,

further suppressing leakage of fluid via the filter 31.

[0058] Embodiment 2

[0059]  In embodiment 2, a male connector having a circulation tube on which a luer part
is formed on the front end side, and a connector cap which can be attached to it, are explained
as an example. In embodiment 2, primarily the differences from embodiment 1 are described,
and the same reference numerals are assigned to constituent elements which are the same as
or correspond to those of embodiment 1.

[0060] FIGS. 5A and 5B are diagrams which explain a male connector 80 according to
embodiment 2. FIG. 5A shows a side view, and FIG. 5B shows a cross-sectional view. The
male connector 80 includes an outer cylinder part 81 formed in a substantially cylindrical
shape, a male luer part 82 provided on the front end side inside the outer cylinder part 81, and
a lock ring 83 attached on the outer circumference of the front end side of the outer cylinder

part 81. FIG. 5 shows the state where a tube 5 is connected to the male connector 80, and in

12
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the description, the left side of the diagram is called the base end side, and the right side of
the diagram is called the front end side.

[0061]  The outer cylinder part 81 is substantially cylindrical, and its diameter gradually
increases in the direction from the base end side portion connected to the tube 5 to the front
end side, and it extends from the front end in the forward direction. A flow path for
conducting liquid medicine is formed inside the outer cylinder part 81, and its front end
connects with the flow path of the male luer part 82.

[0062]  The male luer part 82 is attached to the inner circumferential surface of the front
end of the outer cylinder part 81 such that it is in liquid-tight contact, and in the vicinity of
the front end 82a. The male luer part 82 is formed in a cylindrical shape having a gentle taper,
such that the diameter becomes smaller moving toward the front end. The base end 82b of the
male luer part 82 is located inside the flow path inside the outer cylinder part 81. The male
luer part 82 is equivalent to the injection tube part of the present disclosure.

[0063]  The inside of the lock ring 83 is formed into a substantially cylindrical shape,
which can accommodate the connection side end part of a female connector (not shown in
diagram) or a connector cap 60 (refer to FIG. 6), which is the connection end of the male
connector 80, That is, the lock ring 83 is set to a size such that the connection side end part of
the connector cap 60 (end part of the housing 61 on the side where the septum 71 is attached;
details are described later) can fit between it and the male luer part 82. The lock ring 83 can
rotate in the circumferential direction and can move in the axial direction of the male luer part
82.

[0064]  Also, a female screw 84 is formed from the front end part to the center part in the
axial direction on the inner circumferential surface of the lock ring 83.

[0065]  FIGS. 6A-6D are diagrams showing a connector cap according to embodiment 2.

FIG. 6A shows an clevation view, FIG. 6B shows a side view, FIG. 6C shows a rear view,

13
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and FIG. 6D shows a vertical cross-sectional view. The connector cap 60 comprises a
housing 61 formed in a substantially cylindrical shape, a septum 71 and a filter 31. The
housing 61 is equivalent to the container of the present disclosure.

[0066] The housing 61 is made of synthetic resin or the like and has a substantially
cylindrical shape. On the end part in the axial direction, a first opening 64 and a second
opening 65 are provided. A male connector 80 is connected on the first opening 64 side of the
housing 61. The interior space of the housing 61, which is the space other than that occupied
by the septum 71 (described later) disposed in the first opening 64 of the housing 61, is called
the reservoir 63. The reservoir 63 can store fluid such as liquid medicine, and the volume of
the reservoir 63 is about 0.06 - 0.1 milliliters, for example.

[0067] On the outer circumferential surface on the upstream side of the housing 61, that
is, on the side where it is connected with the male connector 80, a coupling part 62 of the
housing 61 is formed which can screw into a female screw 84. In embodiment 2, the housing
61 is constructed of three regions of different diameters, which are, in order from the
upstream side, a front part 61a of small diameter, a middle part 61b of larger diameter than
that of the front part 61a, and a back end part 61c of diameter larger than that of the front part
61a and smaller than that of the middle part 61b. Although the shape of the housing 61 is not
limited to this, in embodiment 2, the inner wall surface of the housing 61 includes inner
diameters corresponding to the diameters of the front part 61a, middle part 61b and back end
part 61c. The septum 71 is positioned within the housing 61 according to these inner
diameters.

0068} The septum 71 is equivalent to the seal member of the present disclosure. It is
made of an elastic material such as rubber, and is disposed in the first opening 64 of the
housing 61. In the center part of the septum 71, a slit 72 equivalent to the insertion passage of

the present disclosure is provided. The slit 72 is formed such that the male luer part 82 of the

14
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male connector 80 as the inserted body of the present disclosure can be inserted. The septum
71 has an elastic force by which ease of insertion of the male luer part 82 and sealability after
removal of the male Iuer part 82 are both appropriately achieved. The thickness of the septum
71 in the axial direction is of a degree such that when the female screw 84 of the male
connector 80 and the coupling part 62 of the connector cap 60 are in the coupled state, the slit
72 opens and fluid can flow between the male luer part 82 and the reservoir 63.

[0069] FIG. 7 is a schematic cross-sectional diagram illustrating the connected state of
the male connector 80 and connector cap 60 according to embodiment 2. In FIG. 7, the cover
33 of the connector cap 60 is omitted.

[0070] When the male connector 80 and connector cap 60 are connected, first, the front
end opening of the male luer part 82 of the maie connector 80 is brought close to the septum
71 of the connector cap 60. Then, the male luer part 82 of the male connector 80 is inserted
into the slit 72 of the septum 71 of the connector cap 60. Then, the female screw 84 of the
lock ring 83 and the coupling part 62 of the connector cap 6{ are brought into contact with
each other, after which the lock ring 83 is rotated in a specified circumferential direction, and
as a result, the female screw 84 and coupling part 62 are screwed together.

[0071] Then, when the female screw 84 and coupling part 62 are screwed together in an
appropriate state, as shown in FIG. 7, the slit 72 of the septum 71 is spread wide, making it
possible for fluid to flow between the male luer part 82 and the inside of the reservoir 63 of
the connector cap 60. In the connected state shown in FIG. 7, the front end of the male luer
part 82 is not in a state where it pierces through the septum 71 and protrudes inside the
reservoir 63, but it is in a state where it is inserted inside the housing 61. The septum 71,
which is made of an elastic material, tightly adheres to the outer circumferential surface of
the male luer part 82, such that liquid does not leak between the male luer part 82 and the

septum 71. In this embodiment, in the connected state, the front end of the male luer part 82
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does not protrude inside the reservoir 63, but it is also possibie that the front end of the male
luer part 82 does protrude inside the reservoir 63.

[0072] When the male connector 80 and connector cap 60 configured in this way are
used, priming can be performed by the same procedure as in embodiment 1, and the same

effect can be obtained.

[0073] Embodiment 3

[0074] Referring to FIGS. 8A and 8B, a male connector 90 according to embodiment 3
comprises a vatve which is open when connected with the connector cap or female connector,
and is closed when not connected. In embodiment 3, primarily the differences from
embodiment 2 are described, and the same reference numerals are assigned to constituent
elements which are the same as or correspond to those of embodiment 2.

[0675] FIGS. 8A and 8B are scheinatic cross-sectional diagrams of a male connector 90
and connector cap 60 according to embodiment 3. FIG. 8A shows the state where a valve 99
of the male connector 90 is closed, and FIG. 8B shows the state where the connector cap 60 is
connected to the male connector 90 and the valve 99 is open. In FIGS. 8A and 8B, the left
side of the diagram is called the base end side, and the right side of the diagram is called the
front end side.

[8076} The male connector 90 comprises an outer cylinder part 91 which is substantially
cylindrical, a male luer part 92 provided on the front end side inside the outer cylindrical part
91, and a lock ring 93 attached on the outer circumference of the front end side of the outer
cylindrical part 91.

[0677]  The outer cylinder part 91 is substantially cylindrical, and its diameter gradually

increases in the direction from the base end side portion connected to the tube 5 to the front
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end, and it extends from the front end in the forward direction. A flow path for filling liquid
medicine is formed inside the outer cylinder part 91, and its front end connects with the flow
path of the male luer part 92. The flow path inside the outer cylinder part 91 is formed from a
large-diameter part 96 and a small-diameter part 97, which has a smaller diameter than that of
the large-diameter part 96. That is, the flow path inside the outer cylinder part 91 is divided
into at least two parts of different diameters, a large-diameter part 96 and a small-diameter
part 97.

[0078] The valve 99 is attached in a state where the rim has been inserted between the
large-diameter part 96 and small-diameter part 97. That is, the valve 99 is attached such that
the rim of the valve 99 is inserted between the large-diameter part 96 and small-diameter part
97, separating the large-diameter part 96 and small-diameter part 97. In substantiaily the
center position of the valve 99, an expansion/contraction hole 99a is formed, which opens and
closes by expansion and contraction.

[0079] The male luer part 92 is attached to the inner circumferential surface of the front
end of the outer cylinder part 91 such that it is in liquid-tight contact. The male luer part 92 is
formed in a cylindrical shape having a gentle taper in the vicinity of the front end 92a such
that the diameter becomes smaller moving toward the front end. The male luer part 92 is
equivalent to the injection tube part of the present disclosure.

[0680] in the center in the axial direction of the outer circumferential part of the male luer
part 92, a position restricting protrusion 98 is provided, which overhangs outwardly in a
flange-like manner.

[0081]  The male luer part 92 can move in the axial direction, and as shown in FIG. 8A,
when in the state where it has moved to the front end side in the axial direction (front end 92a
side), the expansion/contraction hole 99a of the valve 99 is in the closed state. When the male

fuer part 92 moves to the base end side in the axial direction (base end 92b side), the base end

17



WO 2011/150184 PCT/US2011/038100

92b of the male luer part 92 presses on the valve 99, and the valve 99 opens. Movement of
the male luer part 92 toward the base end side is restricted by the fact that the position
restricting protrusion 98 contacts the front end part 91a of the outer cylinder part 91. That is,
in embodiment 3, movement of the male luer part 92 in the axial direction is restricted within
a specified range by the front end part 91a of the outer cylinder part 91 and the position
restricting protrusion 98 of the male luer part 92.

[0082] The inside of the lock ring 93 is formed into a substantially cylindrical shape,
which can accommodate the connection side end part of a female connector (not shown in
diagram) or the connector cap 60, which is the connection end of the male connector 90. That
is, the lock ring 93 is set to a size such that the connection side end part of the connector cap
60 can fit between it and the male luer part 82. The lock ring 93 can rotate in the
circumferential direction and can move in the axial direction of the male luer part 92.

[0083]  Also, a female screw 94 is formed from the front end part to the center portion in
the axial direction on the inner circumferential surface of the lock ring 93.

[0084]  Connection of the male connector 90 and connector cap 60 configured in this way
will be explained. When the male connector 90 and connector cap 60 are connected, first, the
front end opening of the male Iuer part 92 of the male connector 90 and the septum 71 of the
connector cap 60 are brought close to each other. Then, the male luer part 92 of the male
connector 90 is inserted into the slit 72 of the septum 71 of the connector cap 60. Then, the
female screw 94 of the lock ring 93 and the coupling part 62 of the connector cap 60 are
brought into contact with each other, after which the lock ring 93 is rotated in a specified
circumferential direction, and as a result, the female screw 94 and coupling part 62 are
screwed together.

[0085] When the male luer part 92 penetrates the septum 71 of the connector cap 60, the

male luer part 92 is pressed toward the base end 92b side. Then, when the female screw 94
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and coupling part 62 are screwed together in an appropriate state, the male luer part 92 moves
to the base end side in the axial direction (base end 92b side), and the base end 92b of the
male luer part 92 presses on the valve 99, causing the expansion/contraction hole 99a of the
valve 99 to open.

[0080] When priming is performed, it can be performed in this state.

[0087] When priming is finished, the connector cap 60 is removed from the male
connector 90. As a result, the pressure of the male luer part 92 applied toward the base end
92b side is released, and due to the restoring force (elastic force) which restores the shape of
the valve 99, the male luer part 92 moves in the direction of the front end 92a, and the valve
99 closes. For this reason, liquid medicine or the like does not leak from the front end of the
male luer part 92 even after the connector cap 60 is removed after priming.

[0088]  According to embodiment 3 as described above, priming can be performed by the
same procedure as in embodiment 2, and the same effect can be obtained.

[0089] In addition, the male connector 90 according to embodiment 3 may include a
valve 99 which is closed when the male luer part 92 moves to the front end side in the axial
direction, and is opened when the male luer part 92 moves to the base end side in the axial
direction, As a result, leakage of liquid medicine or the fike from the male connector 90 side
can be prevented when the connector cap 60 is removed after priming.

[0090] Although the illustrative embodiments of the present disclosure have been
described herein with reference to the accompanying drawings, the above description,
disclosure, and figures should not be construed as limiting, but merely as exemplifications of
particular embodiments. It is to be understood, therefore, that the disclosure is not limited to
those precise embodiments, and that various other changes and modifications may be effected

therein by one skilled in the art without departing from the scope or spirit of the disclosure.
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CLAIMS:

1. A connector cap which can be removably attached to a male connector, comprising:

a container including a first opening and a second opening and having an inside and
an outside;

a seal member disposed in the first opening so as to separate the inside and the outside
of the container, the seal member including an insertion passage formed therethrough
whereby an inserted body can be inserted from the outside to the inside of the container; and

a hydrophobic filter which is disposed in the second opening.

2. The connector cap according to claim 1, further comprising a cover which can cover

the second opening in a liquid-tight state from the outside of the hydrophobic filter.

3. The connector cap according to any of the preceding claims, further comprising a

filter attachment which removably attaches the hydrophobic filter to the second opening.

4. The connector cap according to any of the preceding claims, wherein the seal member

is a septum seal.

5. The connector cap according to any of the preceding claims, wherein the inside of the

container defines a reservoir for storing fluid.

6. The connector cap according to claim 5, wherein the volume of the reservoir is about

0.06 to about 0.1 milliliters.
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7. A transfusion line connection apparatus comprising:
a connector cap which can be removably attached to a male connector, comprising:

a container including a first opening and a second opening having an inside
and an outside;

a seal member disposed in the first opening so as to separate the inside and the
outside of the container, the seal member including an insertion passage formed therethrough
whereby an inserted body can be inserted from the outside to the inside of the container;

a hydrophobic filter which is disposed in the second opening; and

a male connector having an injection tube which can be inserted into the insertion

passage of the seal member of the connector cap.

8. A transfusion line connection apparatus according to claim 7, wherein the connector
cap includes at least two protrusions disposed on the outside of the container for coupling to

the male connector.

9. A transfusion line connection apparatus according to claim 8, wherein the male
connector includes at least two locking parts, the locking parts adapted to receive the at least

two protrusions.

10, A transfusion line connection apparatus according to claim 7, the transfusion line
connection apparatus further including a lock ring attachable to the male connector, the lock

ring including a female screw formed on an inner surface,
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11, A transfusion line connection apparatus according to claim 10, wherein the connector
cap includes a coupling part disposed on an outer surface and adapted to screw into the

female screw of the lock ring.

12. A transfusion line connection apparatus according to any of claims 7-11, wherein the
container is constructed of three regions having different diameters including a front part, a

middle part, and a back end part.

13. A transfusion line connection apparatus according claim 12, wherein the back end

part has a larger diameter than the front part.

14. A transfusion line connection apparatus according any of claims 12-13, wherein the

middle part has a larger diameter than the front part and the back end part.
15. A transfusion line connection apparatus according to any of claims 7-14, wherein the

male connector defines a large diameter part and a small diameter part and includes a valve

having a rim inserted between the large diameter part and the small diameter part.
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