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(54) CONNECTOR AND INFUSION TUBE SET

(57) A connector is provided with an inlet port into
which a liquid is poured and which has a first flow path
through which the poured liquid passes, a liquid dis-
charge port to which a tube body can be connected and
which has a second flow path which discharges to the
connected tube body the liquid having passes through
the first flow path, a gas discharge means which discharg-
es air in the first flow path when the liquid is poured in
the first flow path, and a blocking means which, when
the liquid is poured in the first flow path, temporarily stops
the flow of the liquid before the poured liquid reaches the

second flow path. The connector is used as follows: an
opening section of the liquid discharge port is sealed, a
liquid is poured in the inlet port with the tube body not yet
connected to the liquid discharge port, causing air in the
first flow path to be discharged by the gas discharge
means, the flow of the liquid is temporarily stopped in the
first flow path by the blocking means, the opening section
of the liquid discharge port is unsealed with the flow of
the liquid temporarily stopped, the tube body is connect-
ed to the liquid discharge port, and the flow of the liquid
is resumed.
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Description

Technical Field

[0001] The present invention relates to a connector
and an infusion tube set.

Background Art

[0002] In medical implements needing connection of
flow paths for liquids used in infusion, transfusion, nutri-
tion dosing or the like, it is necessary to perform, as re-
quired, connection/disconnection of liquid flow paths (cir-
cuits) at the time of effecting sustained or momentary
flow of a liquid such as a medicinal liquid, blood, fluid
food, etc. In such an instance, it is known to attach a
connector for connection between liquid flow paths to an
intermediate part of a circuit.
[0003] Representative examples of such a connector
include a three-way cock (connector) (see, for example,
Patent Document 1). The connector described in Patent
Document 1 has a connector body (base) having an inner
cavity part (recessed part), and three tubular connection
sections formed to project from the connector body.
Valve bodies are disposed respectively in two of the three
connection sections. In a connector having such a con-
figuration, the two connection sections in which the valve
bodies are disposed are referred to as "female-side con-
nection sections," while the remaining connection section
is referred to as a "male-side connection section." Each
of the female-side connection sections is configured such
that a tube body (for example, a tube or a mouth part of
a syringe) can be connected thereto, and a valve body
is opened or closed according to whether the tube body
is connected or not connected.
[0004] In order to configure an infusion circuit by use
of the connector according to Patent Document 1, an
infusion bag and a tube are prepared separately, one
end side of the tube is connected to the infusion bag, and
the other end side of the tube is connected to, for exam-
ple, one of the two female-side connection sections of
the connector. As a result, an infusion circuit is config-
ured. When the infusion circuit is used, for example, a
gas-permeable cap may preliminarily be attached to (put
on) the male-side connection section of the connector,
whereby air in the tube and the connector can be replaced
by an infusion, or priming can be performed, before use
of the infusion circuit. This results in a condition in which
the entire inside space of the connector, namely, the in-
side of the connector body and the inside of the connec-
tion sections, are filled with the infusion.
[0005] When the cap is detached in this condition, how-
ever, liquid at the inside may leak or scatter from the
male-side connection section, depending on the tension
between the cap and the infusion, or the internal pressure
in the connector.

Patent Document 1: Japanese Laid-Open Patent

Publication No. 2005-137407

Summary of the Invention

[0006] An object of the present invention is to provide
a connector and an infusion tube set, which ensures that,
at a time of connecting a tube body to a liquid discharge
port of the connector in a condition in which, for example,
a tube is preliminarily connected to an inlet port of the
connector and the portion ranging from the tube to the
connector is filled with liquid, the liquid can securely be
prevented from leaking or scattering from the liquid dis-
charge port, and transfer of the liquid into the tube body,
which is connected to the liquid discharge port, can swiftly
be performed after connection of the tube body.
[0007] In order to attain the above object, according to
the present invention, there is provided
a connector including:

an inlet port into which a liquid is poured and which
has a first flow path through which the poured liquid
passes;
a liquid discharge port to which a tube body can be
connected and which has a second flow path through
which the liquid having passed through the first flow
path is discharged into the connected tube;
gas discharge means that discharges air in the first
flow path when the liquid is poured into the first flow
path; and
blocking means which, when the liquid is poured into
the first flow path, temporarily stops flow of the liquid
before the poured liquid reaches the second flow
path,
wherein the connector is used in such a manner that
an opening section of the liquid discharge port is
sealed, the liquid is poured into the inlet port with the
tube body not yet connected to the liquid discharge
port, thereby causing air in the first flow path to be
discharged through the gas discharge means, flow
of the liquid is temporarily stopped in the first flow
path by the blocking means, the opening section of
the liquid discharge port is unsealed while flow of the
liquid is temporarily stopped, the tube body is con-
nected to the liquid discharge port, and flow of the
liquid is resumed.

[0008] This ensures that when, for example, a tube is
preliminarily connected to the inlet port of the connector
and liquid is poured through the tube into the inlet port,
the pouring operation can be performed in a condition
where the opening section of the liquid discharge port
has been sealed, and the tube body is not yet connected
to the liquid discharge port. When the liquid is poured
into the inlet port, air in the first flow path of the inlet port
is discharged through the gas discharge means, while
the first flow path of the inlet port is filled with the liquid.
Further, attendant on this, flow of the liquid is temporarily
stopped in the first flow path by the blocking means. Then,
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when the tube body is connected to the liquid discharge
port, the connector can be used in such a manner that
the opening section of the liquid discharge port is un-
sealed while flow of the liquid is temporarily stopped, and
the connecting operation of the connector is carried out.
[0009] When the connecting operation is carried out,
the liquid has not yet entered into the second flow path
of the liquid discharge port. Therefore, the liquid inside
the connector (the first flow path) is securely prevented
from leaking or scattering to the exterior from the second
flow path. After the connecting operation is completed,
flow of the liquid in the connector can be resumed.
[0010] In addition, since the liquid has already reached
the first flow path of the connector, the transfer of the
liquid, after completion of the connecting operation, into
the tube body connected to the liquid discharge port can
be carried out speedily.
[0011] Further, in the connector according to the
present invention, preferably, the second flow path is
filled with air in a condition where flow of the liquid is
temporarily stopped.
[0012] This ensures that the liquid in the connector (the
first flow path) can securely be prevented from leaking
or scattering to the exterior from the second flow path.
[0013] In addition, in the connector according to the
present invention, preferably,
the inlet port is formed with a through-hole penetrating
through a wall section that defines the first flow path, and
the gas discharge means is composed of a filter member,
which is disposed in the through-hole, and which is per-
meable to air but impermeable to liquid.
[0014] This ensures that, when air is discharged via
the through-hole, the liquid is blocked by the filter mem-
ber, and accordingly, the liquid can be securely prevent-
ed from flowing out unintentionally via the through-hole
together with air.
[0015] Further, in the connector according to the
present invention, preferably, the gas discharge means
includes a gas discharge port, which projects in a direc-
tion that is different from directions of the inlet port and
the liquid discharge port, and which has a third flow path
through which air passes.
[0016] This ensures that, upon transition from a con-
dition in which the liquid is not yet poured into the inlet
port to a condition in which the liquid has been poured
into the inlet port, air inside the inlet port is pushed by
the liquid, and is passed through the third flow path and
discharged toward the exterior.
[0017] In addition, in the connector according to the
present invention, preferably, a filter member, which is
permeable to air but impermeable to liquid, is disposed
in the third flow path.
[0018] This ensures that, when air is discharged from
the third flow path, the liquid flows into the third flow path
together with the air, but the liquid is blocked by the filter
member. Accordingly, the liquid can securely be prevent-
ed from flowing out of the third flow path unintentionally.
[0019] Further, in the connector according to the

present invention, preferably,
the first flow path, the second flow path and the third flow
path intersect one another through an intersection part
where end portions thereof intersect one another; and
the blocking means is formed at the intersection part, and
is composed of a cylinder section, which is cylindrical in
shape, and a cock, which is inserted turnably in the cyl-
inder section and is formed with changeover flow paths
corresponding to the flow paths, wherein opening and
closing of the flow paths are selected by turning the cock.
[0020] This ensures that opening and closing of each
of the flow paths can be selected assuredly.
[0021] In addition, in the connector according to the
present invention, preferably,
the blocking means has a valve body, which is disposed
at the opening section of the liquid discharge port, and
which has an opening/closing section formed from an
elastic material, the opening/closing section being
opened/closed so that the opening section can be sealed/
unsealed through deformation; and
the valve body is configured such that air is enclosed in
the second flow path when the first flow path is filled with
the liquid, in a condition where the opening/closing sec-
tion is closed, and the opening/closing section is pushed
by the tube body so as to be deformed and placed in an
open state when the tube body is connected to the liquid
discharge port.
[0022] This ensures that the liquid discharge port can
be sealed/unsealed easily and assuredly.
[0023] Further, in the connector according to the
present invention, preferably,
the blocking means has a cap detachably attached to the
liquid discharge port; and
the cap, when attached to the liquid discharge port, en-
closes air in the second flow path upon filling of the first
flow path with the liquid, by sealing the opening section
of the liquid discharge port in a liquid-tight manner, and
the cap is detached from the liquid discharge port when
connecting the tube body to the liquid discharge port.
[0024] This ensures that, for example, in a condition
where the cap is attached to the liquid discharge port,
the liquid discharge port can be sealed in a liquid-tight
(gas-tight) manner. Accordingly, sterility inside the sec-
ond flow path is maintained securely.
[0025] In addition, in the connector according to the
present invention, preferably, the blocking means has an
unsealing section, which is provided at a boundary part
between the first flow path and the second flow path, and
which is capable of being unsealed by rupture.
[0026] This ensures that, upon flow of the liquid into
the first flow path of the inlet port, the liquid is inhibited
from reaching the second flow path of the liquid discharge
port, and flow of the liquid can be stopped thereby.
[0027] Further, in the connector according to the
present invention, preferably, the gas discharge port is
located on an opposite side from the liquid discharge
port, with the inlet port disposed therebetween.
[0028] This makes it possible to change the direction
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of flow of the liquid from the first flow path toward the
second flow path.
[0029] In addition, in the connector according to the
present invention, preferably, the blocking means has a
tapered section, which is provided at a boundary part
between the first flow path and the second flow path,
such that the inside diameter of the boundary part grad-
ually decreases toward the side of the second flow path.
[0030] This ensures that, upon flow of the liquid into
the first flow path, the liquid is temporarily inhibited se-
curely by the tapered section from flowing toward the
side of the second flow path.
[0031] Further, in the connector according to the
present invention, preferably, the blocking means has a
stepped section provided at a boundary part between the
first flow path and the second flow path.
[0032] This ensures that, upon flow of the liquid into
the first flow path, the liquid is temporarily inhibited se-
curely by the stepped section from flowing toward the
second flow path.
[0033] In addition, in the connector according to the
present invention, preferably, the tapered section or the
stepped section has been treated to become hydropho-
bic.
[0034] This ensures that, upon flow of the liquid into
the first flow path, flowing of the liquid toward the second
flow path can temporarily be stopped more securely.
[0035] Further, in the connector according to the
present invention, preferably, an inside diameter of the
second flow path is smaller than an inside diameter of
the first flow path, in the vicinity of the boundary part
between the first flow path and the second flow path.
[0036] This ensures that, upon flow of the liquid into
the first flow path, the liquid is temporarily inhibited se-
curely by the stepped part from flowing toward the side
of the second flow path.
[0037] In addition, in the connector according to the
present invention, preferably, the first flow path and the
second flow path are located on the same axis.
[0038] This ensures that the liquid can flow smoothly
and swiftly from the first flow path to the second flow path.
[0039] Further, in the connector according to the
present invention, preferably, the first flow path and the
second flow path intersect each other orthogonally.
[0040] This makes it possible for the direction of flow
of the liquid from the first flow path toward the second
flow path to be changed.
[0041] In addition, in the connector according to the
present invention, preferably, a window part is provided
through which the inside of the first flow path and/or the
second flow path can be visually checked.
[0042] This ensures that, upon flow of the liquid into
the connector, it is possible to check to which position of
the connector the liquid has flowed.
[0043] Further, in the connector according to the
present invention, preferably, a color change section, the
color of which is changed when the first flow path is filled
with the liquid, is provided at the boundary part between

the first flow path and the second flow path.
[0044] This ensures that, upon change of the color of
the color change section, it can be visually checked (con-
firmed) based on the color change that the liquid has
filled the first flow path, or stated otherwise, that the liquid
has reached (the flow of the liquid has stopped at) a po-
sition that permits the liquid to flow into the second flow
path.
[0045] In addition, according to the present invention,
there is provided
an infusion tube set including:

the connector according to the invention;
a bag-side connector having two mutually independ-
ent flow paths provided at the inside thereof, a bag-
side connection section, at which ends on one side
of the two flow paths are opened, and which is con-
nected to an infusion bag, and a tube connection
section, which is provided at another end of one of
the two flow paths, and to which a tube can be con-
nected,
wherein the tube is connected at one end thereof to
the inlet port of the connector, and is connected at
the other end thereof to the tube connection section
of the bag-side connector.

[0046] This ensures that, when liquid is poured into the
inlet port from a tube, for example, in a condition in which
the tube is preliminarily connected to the inlet port of the
connector, the connector seals the opening section of
the liquid discharge port, to thereby produce a condition
in which the tube body is not yet connected to the liquid
discharge port, whereby it is made possible to perform a
pouring operation. Upon filling of the inlet port with the
liquid, air in the first flow path of the inlet port is discharged
by the gas discharge means while the first flow path of
the inlet port is filled with the liquid. Moreover, attendant
on this, flow of the liquid is temporarily stopped in the first
flow path by the blocking means. Then, when the tube
body is connected to the liquid discharge port, the con-
nector unseals the opening section of the liquid discharge
port in a condition in which flow of the liquid is temporarily
stopped, whereby it is possible to perform the connecting
operation.
[0047] When the connecting operation is performed,
the liquid has not yet flowed into the second flow path of
the liquid discharge port. Therefore, the liquid in the con-
nector (the first flow path) is securely prevented from
leaking or scattering to the exterior from the second flow
path. After completion of the connecting operation, the
connector can resume flow of the liquid.
[0048] In addition, since the liquid has already reached
the first flow path of the connector, after completion of
the connecting operation, transfer of the liquid into the
tube body, which is connected to the discharge port, can
be carried out speedily.

5 6 



EP 2 298 387 A1

5

5

10

15

20

25

30

35

40

45

50

55

Brief Description of Drawings

[0049]

FIG. 1 is a plan view of a first embodiment of an
infusion tube set according to the present invention;
FIG. 2 is a view showing an example of a condition
of use of the infusion tube set shown in FIG. 1;
FIG. 3 is a perspective view of a first embodiment of
a connector according to the present invention;
FIG. 4 is a view (a longitudinal sectional view taken
along line A-A of FIG. 3) for sequentially illustrating
an operation process of the connector shown in FIG.
3;
FIG. 5 is a view (a longitudinal sectional view taken
along line A-A of FIG. 3) for sequentially illustrating
the operation process of the connector shown in FIG.
3;
FIG. 6 is a view (a longitudinal sectional view taken
along line A-A of FIG. 3) for sequentially illustrating
the operation process of the connector shown in FIG.
3;
FIG. 7 is a view (a longitudinal sectional view taken
along line A-A of FIG. 3) for sequentially illustrating
the operation process of the connector shown in FIG.
3;
FIG. 8 is a view (a longitudinal sectional view taken
along line A-A of FIG. 3) for sequentially illustrating
the operation process of the connector shown in FIG.
3;
FIG. 9 is a longitudinal sectional view showing a bag-
side connector in the infusion tube set shown in FIG.
1;
FIG. 10 is a view (a longitudinal sectional view) for
sequentially illustrating an operation process of a
connector (second embodiment) according to the
present invention;
FIG. 11 is a view (a longitudinal sectional view) for
sequentially illustrating the operation process of the
connector (second embodiment) according to the
present invention;
FIG. 12 is a view (a longitudinal sectional view) for
sequentially illustrating the operation process of the
connector (second embodiment) according to the
present invention;
FIG. 13 is a sectional view taken alone line B-B of
FIG. 11;
FIG. 14 is a sectional view taken along line C-C of
FIG. 11;
FIG. 15 is a view (a longitudinal sectional view) for
sequentially illustrating an operation process of a
connector (third embodiment) according to the
present invention;
FIG. 16 is a view (a longitudinal sectional view) for
sequentially illustrating the operation process of the
connector (third embodiment) according to the
present invention;
FIG. 17 is a view (a longitudinal sectional view) for

sequentially illustrating the operation process of the
connector (third embodiment) according to the
present invention;
FIG. 18 is a view (a longitudinal sectional view) for
sequentially illustrating the operation process of the
connector (third embodiment) according to the
present invention;
FIG. 19 is a view (a longitudinal sectional view) for
sequentially illustrating the operation process of the
connector (third embodiment) according to the
present invention;
FIG. 20 is a view (a longitudinal sectional view) for
sequentially illustrating the operation process of the
connector (third embodiment) according to the
present invention;
FIG. 21 is a view (a longitudinal sectional view) for
sequentially illustrating an operation process of a
connector (fourth embodiment) according to the
present invention;
FIG. 22 is a view (a longitudinal sectional view) for
sequentially illustrating the operation process of the
connector (fourth embodiment) according to the
present invention;
FIG. 23 is a view (a longitudinal sectional view) for
sequentially illustrating the operation process of the
connector (fourth embodiment) according to the
present invention;
FIG. 24 is a view (a longitudinal sectional view) for
sequentially illustrating the operation process of the
connector (fourth embodiment) according to the
present invention;
FIG. 25 is a view (a longitudinal sectional view) for
sequentially illustrating an operation process of a
connector (fifth embodiment) according to the
present invention;
FIG. 26 is a view (a longitudinal sectional view) for
sequentially illustrating the operation process of the
connector (fifth embodiment) according to the
present invention;
FIG. 27 is a view (a longitudinal sectional view) for
sequentially illustrating the operation process of the
connector (fifth embodiment) according to the
present invention; and
FIG. 28 is a view (a longitudinal sectional view) for
sequentially illustrating an operation process of the
connector (fifth embodiment) according to the
present invention.

Description of the Embodiments

[0050] A connector and an infusion tube set according
to the present invention will be described in detail below,
based on preferred embodiments, as shown in the ac-
companying drawings.

<First Embodiment>

[0051] FIG. 1 is a plan view of a first embodiment of
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the infusion tube set according to the present invention,
FIG. 2 is a view showing an example of a condition of
use of the infusion tube set shown in FIG. 1, FIG. 3 is a
perspective view of a first embodiment of the connector
according to the present invention, FIGS. 4 to 8 are views
(longitudinal sectional views taken along line A-A of FIG.
3) for sequentially illustrating an operation process of the
connector shown in FIG. 3, and FIG. 9 is a longitudinal
sectional view of a bag-side connector in the infusion
tube set shown in FIG. 1. Incidentally, in the following
explanations, for convenience of description, the upper
side in FIGS. 1 and 2 and 9 will be referred to as "proximal
(end)" or "upper," the lower side will be referred to as
"distal (end)" or "lower," the right side in FIGS. 3 to 8 will
be referred to as "proximal (end)," and the left side will
be referred to as "distal (end)."
[0052] As shown in FIG. 1, the infusion tube set (infu-
sion set) 1 according to the present invention is a device
(set) for pouring (administering) an infusion (liquid) L into
a living body (patient).
[0053] The infusion tube set 1 has a bag-side connec-
tor 50 located on an upstream side and connected to an
infusion bag 20, a connector 2A according to the present
invention, which is located on a downstream side relative
to the bag-side connector 50, and a tube 30 for connect-
ing the bag-side connector 50 and the connector 2A to
each other. In addition, the tube 30 may be equipped at
an intermediate portion thereof with a clamp 40 for closing
the intermediate portion. The clamp 40 is configured so
as to press the tube 30 from the outside in a pinching
manner, thereby closing under pressure the inside of the
tube 30.
[0054] In the infusion tube set 1 configured in the fore-
going manner, in a condition where the clamp 40 is re-
moved, medicinal liquid L flows from the bag-side con-
nector 50 into the connector 2A through the tube 30. Hav-
ing flowed into the connector 2A, the medicinal liquid L
passes through the connector 2A and is discharged.
[0055] Before describing the connector 2A of the
present invention, the bag-side connector 50 and the
tube 30 will be described.
[0056] The bag-side connector 50, as shown in FIGS.
1 and 9, includes a connector body (bag connection sec-
tion) 502 having a sharp needle point 501 at an upper
end thereof, a tube connection section 503 provided at
a lower end portion (other end portion) of the connector
body 502, and a syringe connection section 504 provided
at an outer peripheral portion of the connector body 502.
[0057] As shown in FIG. 1, the connector body 502 is
composed of a hollow body, with an infusion inflow path
505a and an infusion outflow path 506a being formed
inside thereof. The connector body 502 can pierce
through a stopper (not shown), which is composed of an
elastic material, in the infusion bag 20, thus permitting
the bag-side connector 50 to be connected to the infusion
bag 20.
[0058] The infusion inflow path 505a is a flow path
through which the medicinal liquid L in a prefilled syringe

80 is transferred into the infusion bag 20, which is capable
of storing the medicinal liquid L. An upper end opening
section 505b of the infusion inflow path 505a opens at
an outer peripheral portion of the connector body 502.
The infusion inflow path 505a and the inside of the infu-
sion bag 20 communicate with each other through the
upper end opening section 505b, whereby the medicinal
liquid L can flow into the infusion bag 20. In addition, the
infusion inflow path 505a has a rectilinear form along the
longitudinal direction of the connector body 502. Inciden-
tally, the prefilled syringe 80 implies a syringe that is pre-
liminarily filled with a medicinal liquid L.
[0059] The infusion outflow path 506a is a flow path
through which the medicinal liquid L, which is stored (re-
served) in the infusion bag 20, is transported into the tube
30. An upper end opening section 506b of the infusion
outflow path 506a opens at an outer peripheral portion
of the connector body 502, on a lower side relative to the
upper end opening section 505b of the infusion inflow
path 505a. The infusion outflow path 506a and the inside
of the infusion bag 20 communicate with each other
through the upper end opening section 506b, whereby
the medicinal liquid L in the infusion bag 20 can flow out
into the infusion outflow path 506a.
[0060] The infusion inflow path 505a and the infusion
outflow path 506a, as mentioned above, do not intersect
each other, that is, they are independent from each other.
[0061] The tube connection section 503 is provided at
a lower end portion of the infusion outflow path 506a.
The tube connection section 503 is a tubular part. A prox-
imal portion 303 of the tube 30 can be connected to the
tube connection section 503 (see FIG. 1). This allows the
inside of the tube 30 and the infusion outflow path 506a
to communicate with each other.
[0062] The syringe connection section 504 is provided
at a lower end portion of the infusion inflow path 505a.
The syringe connection section 504 is a tubular part,
which projects toward a lateral side (the right side in FIG.
9). A mouth section 801 of the prefilled syringe 80 can
be connected to the syringe connection section 504. This
allows the inside of the prefilled syringe 80 and the infu-
sion inflow path 505a to communicate with each other.
[0063] In addition, a valve body 5’ formed of an elastic
material and having a self-closing property is disposed
inside the syringe connection section 504. The configu-
ration of the valve body 5’ is substantially the same as
that of a valve body 5, which shall be described later, and
therefore, a detailed description of the valve body 5’ is
omitted. When the mouth section 801 of the prefilled sy-
ringe 80 is inserted into the syringe connection section
504, the valve body 5’ is deformed under pressing by the
mouth section 801, so as to be brought into an open state.
This allows the medicinal liquid L to flow into the infusion
inflow path 505a via the mouth section 801 of the prefilled
syringe 80.
[0064] Incidentally, the material for forming the bag-
side connector 50 (exclusive of the valve body 5’) is not
particularly limited. Examples of suitable materials in-
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clude various hard resin materials including polyolefins
such as polyethylene, polypropylene, ethylene-vinyl ac-
etate copolymer, etc., polyurethane, polyamides, poly-
esters, polycarbonates, polybutadiene, and polyvinyl
chloride.
[0065] A distal portion 301 (one end side) of the tube
30 is connected to an inlet port 22 of the connector 2A,
to be described later, and a proximal portion 303 (other
end side) of the tube 30 is connected to the tube connec-
tion section 503 of the bag-side connector 50. Medicinal
liquid L that flows out from the bag-side connector 50 is
supplied into the connector 2A through the tube 30.
[0066] Incidentally, the tube 30 is formed from a flexible
material. The material for forming the tube 30 is not par-
ticularly limited. Examples of suitable materials include
flexible polyvinyl chloride, ethylene-vinyl acetate copol-
ymer, polyethylene, polypropylene, polybutadiene, etc.,
and materials consisting mainly of any of these polymers.
[0067] Next, the connector 2A according to the present
invention will be described.
[0068] The connector 2A shown in FIGS. 1 and 3 to 8
has a connector body 21, which is tubular in shape, a
lock member 3 disposed on an outer peripheral side of
the connector body 21, and a cap (sealing member) 10,
which is connected detachably to a distal portion of the
connector body 21.
[0069] As shown in FIGS. 5 to 8, the connector body
21 is a member, which is tubular in shape, and which
defines therein a flow path through which the medicinal
liquid L passes.
[0070] As shown in FIG. 1, the connector body 21 has
a proximal portion (a portion on the proximal side) func-
tioning as an inlet port 22, to which a distal portion 301
of the tube 30 is connected, and into which the medicinal
liquid L that has passed through the tube 30 is poured.
The inlet port 22 has a tapered shape such that the out-
side diameter of a portion on the proximal side thereof
gradually decreases along the proximal direction.
[0071] In addition, the inside of the inlet port 22 forms
a first flow path 221 through which the medicinal liquid
L, which is poured in from the infusion bag 20 and through
the tube 30, passes. The inside diameter of the portion
of the first flow path 221, exclusive of a distal portion 223
thereof, is substantially constant along the longitudinal
direction. The inside diameter of the distal portion 223 of
the first flow path 221 gradually decreases along the dis-
tal direction.
[0072] The inlet port 22 is formed at an outer peripheral
portion thereof with an enlarged diameter section 222
having an enlarged outside diameter. As shown in FIG.
1, the distal portion 301 of the tube 30 can be connected
to the inlet port 22 until the distal end 302 of the tube 30
abuts against the enlarged diameter section 222. This
ensures that the amount of insertion of the inlet port 22
into the tube 30 is sufficient. Accordingly, the inlet port
22 is securely prevented from slipping off from the tube
30 unintentionally.
[0073] As shown in FIG. 8, the connector body 21 has

a distal portion (a portion on the distal side) functioning
as a liquid discharge port 23 for discharging the medicinal
liquid L that has passed through the first flow path 221.
The liquid discharge port 23 is constant in both outside
and inside diameter along the longitudinal direction there-
of.
[0074] The cap 10 is attached to the liquid discharge
port 23 until the medicinal liquid L is permitted to pass
through the second flow path (liquid discharge flow path)
231, which is formed in the liquid discharge port 23 (see
FIGS. 4 and 5). With the cap 10 removed, a tubular sec-
tion (tube body) 901 of a connector 90, which is pos-
sessed by an infusion system 100 (see FIG. 2) to be
described later, can be connected thereto, so that the
inside of the tubular section 901 and the second flow path
231 can communicate with each other, and the medicinal
liquid L can be discharged from the second flow path 231
into the tubular section 901 (see FIGS. 7 and 8).
[0075] As shown in FIG. 3, the cap 10 forms a member
that is connected detachably to the liquid discharge port
23. The cap 10 includes a cap body 101 having a bot-
tomed tubular shape, and a grip part 102 provided on the
outer peripheral side of the cap body 101.
[0076] An inner peripheral portion 103 of the cap body
101 has a tapered shape, such that the inside diameter
thereof gradually increases along the proximal direction.
When the cap 10 is attached to the liquid discharge port
23, the inner peripheral portion 103 of the cap body 101
fits into an outer peripheral portion 233 of the liquid dis-
charge port 23, at a portion thereof where the inside di-
ameter becomes equal to the outside diameter of the
liquid discharge port 23 (see FIGS. 4 and 5). This ensures
that the cap 10, in a state of being mounted to the liquid
discharge port 23 (mounted state), can seal an opening
section 232 of the liquid discharge port 23 in a liquid-tight
(gas-tight) manner. Accordingly, a sterile state inside the
second flow path 231 can be securely maintained.
[0077] The grip part 102 is a ring-shaped member that
is provided on the outer peripheral side of the cap body
101 concentrically with the cap body 101. When the cap
10, which is in the mounted state, is dismounted, the grip
part 102 is gripped and is pushed along the distal direc-
tion, whereby the dismounting operation can be carried
out. The grip part 102 is provided in an outer peripheral
portion thereof with a plurality of grooves 104 extending
in the longitudinal direction. This ensures that when the
grip part 102 is gripped, the fingers can be prevented
from slipping off from the grip part 102.
[0078] As shown in FIGS. 4 to 8 (also shown in FIG.
3), a cylinder section 24, which is cylindrical in shape, is
formed at a central portion (intermediate portion) of the
connector body 21, and more specifically, between the
inlet port 22 (the first flow path 221) and the liquid dis-
charge port (discharge port) 23 (the second flow path
231). The cylinder section 24 is disposed relative to the
connector body 21, in such a manner that a center axis
thereof orthogonally intersects the center axis of the con-
nector body 21. The first flow path 221 and the second
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flow path 231 are positioned at the same height and com-
municate with a lumen 241 of the cylinder section 24.
[0079] In addition, the cylinder section 24 is formed at
an outer peripheral portion thereof with a gas discharge
port 25, which projects in a direction orthogonal to (dif-
ferent from) the inlet port 22 and the liquid discharge port
23. The gas discharge port 25 is tubular in shape, and
defines therein a third flow path (gas discharge flow path)
251 through which air (gas) G passes. The third flow path
251 communicates with the lumen 241 of the cylinder
section 24 at the same height as the first flow path 221
and the second flow path 231.
[0080] As shown in FIGS. 4 and 5, upon transition from
a condition in which the first flow path 221 is not yet filled
with the poured medicinal liquid L (the condition shown
in FIG. 4) to the condition in which the first flow path 221
is filled with the poured medicinal liquid L (the condition
shown in FIG. 5), air G in the first flow path 221 is pushed
by the medicinal liquid L so as to pass through the third
flow path 251 and be discharged to the exterior. Thus,
the gas discharge port 25 functions as a gas discharge
means for discharging air G in the first flow path 221.
[0081] Further, a filter member 26 is fixed to the gas
discharge port 25, and more specifically, to the third flow
path 251 through a fixing member 27. The filter member
26 is permeable to air G but impermeable to the medicinal
liquid L. Incidentally, a configuration may be adopted in
which the fixing member 27 is omitted and the filter mem-
ber 26 is sealed directly in the third flow path 251.
[0082] When air G is discharged, the medicinal liquid
L flows into the third flow path 251 together with the air
G, but is blocked by the filter member 26. Consequently,
the medicinal liquid L can securely be prevented from
unintentionally flowing out through the gas discharge port
25. In addition, in cases where the medicinal liquid L is
a medicine (e.g., a carcinostatic) that has a high proba-
bility of polluting the skin if the skin (e.g., the hand, a
fingertip, or the like) were directly touched thereby, pol-
lution of the skin surface with the medicinal liquid L is
securely prevented by the filter member 26.
[0083] Incidentally, the filter member 26 preferably has
a surface, which has been hydrophobically treated, or
which is a hydrophobic film. Examples of materials ca-
pable of constituting the hydrophobic film include poly-
tetrafluoroethylene (PTFE), a copolymer of tetrafluor-
oethylene and hexafluoroethylene (FEP), a copolymer
of tetrafluoroethylene and perfluoroalkyl vinyl ether
(PFA), polychlorotrifluoroethylene (PCTFE), polyvinyli-
dene fluoride (PVDF), a copolymer of ethylene and
tetrafluoroethylene (ETFE), a copolymer of ethylene and
chlorotrifluoroethylene (ECTFE), and polypropylene
(PP). For forming the filter member 26, porous materials
obtained by methods such as drawing, microphase sep-
aration, electron beam etching, sintering, argon plasma
particle etching, etc., are used. In addition, the method
of rendering the material hydrophobic is not particularly
limited. Examples of suitable methods include a method
of coating the surface of the filter member 26 with a hy-

drophobic constituent material.
[0084] The fixing member 27 is ring-shaped. The fixing
member 27 has an outside diameter set slightly greater
than the inside diameter of the tubular gas discharge port
25, and an inside diameter set slightly smaller than the
outside diameter of the filter member 26, which is disk-
like in shape. With the fixing member 27 located between
the gas discharge port 25 and the filter member 26, the
filter member 26 is fixed securely to the gas discharge
port 25 through the fixing member 27, so that the filter
member 26 is prevented from slipping off from the gas
discharge port 25.
[0085] As mentioned above, the first flow path 221, the
second flow path 231, which is located coaxially with re-
spect to the first flow path 221, and the third flow path
251, which orthogonally intersects the first flow path 221
and the second flow path 231, communicate with one
another through the lumen 241 of the cylinder section
24. More specifically, the first flow path 221, the second
flow path 231 and the third flow path 251 have end por-
tions thereof that intersect one another through the lumen
241 of the cylinder section 24. In the connector 2A, the
lumen 241 of the cylinder section 24 forms an intersection
where the first flow path 221, the second flow path 231
and the third flow path 251 intersect one another.
[0086] As shown in FIGS. 4 to 8, the connector 2A is
configured such that open/closed states of the first flow
path 221, the second flow path 231 and the third flow
path 251, or the communicating/non-communicating
states among the first flow path 221, the second flow path
231 and the third flow path 251, can be changed. The
connector 2A is provided with a cock 4 as a means for
changing the communicating/non-communicating states
of the flow paths.
[0087] As shown in FIG. 3, the cock 4 is composed of
a trunk part 41, a base part 42, and a lever 43.
[0088] The trunk part 41 is in the shape of a solid cyl-
inder or a hollow cylinder (a solid cylinder is shown in
FIGS. 4 to 8), and is turnably inserted (fitted) in the lumen
241 of the cylinder section 24 in a gas-tight or liquid-tight
manner. Therefore, the outside diameter of the trunk part
41, in a condition where the cock 4 has been drawn out
from the cylinder section 24, is preferably set slightly larg-
er (for example, by about 1 to 6%) than the inside diam-
eter of the aforementioned cylinder section 24. In addi-
tion, an outer peripheral surface 411 of the trunk part 41
is preferably smooth. This ensures that, when the trunk
part 41 is rotated, rotation thereof can be performed
smoothly.
[0089] As shown in FIGS. 4 to 8, changeover flow paths
(paths) of the inlet port 22, the liquid discharge port 23
and the gas discharge port 25, which correspond to the
first flow path 221, the second flow path 231 and the third
flow path 251, are formed in a T-shape inside the trunk
part 41. More specifically, three flow paths 44, 45 and 46
extending in radial directions of the trunk part 41 at an-
gular intervals of 90° are formed to communicate with
one another in the vicinity of a central portion of the trunk
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part 41. In addition, the flow paths 44 to 46 are formed
at height positions conforming to those of the first flow
path 221, the second flow path 231 and the third flow
path 251 of the inlet port 22, the liquid discharge port 23,
and the gas discharge port 25.
[0090] The flow paths 44 to 46 have openings 441, 451
and 461 therein, which open at an outer peripheral sur-
face 411 of the trunk part 41, and which are circular in
shape. Incidentally, the diameters of the openings 441
to 461 are preferably equal to one another, but may be
different from one another.
[0091] At an upper portion of the trunk part 41, the disk-
shaped base part (lever support part) 42, having an out-
side diameter greater than the outside diameter of the
trunk part 41, preferably is formed as one body with the
trunk part 41. The base part 42 is in a state of being
exposed to the upper side of the cylinder section 24.
[0092] In addition, as shown in FIG. 3, the base part
42 is provided, at a portion on the upper side in the figure,
with markers 421, 422 and 423 for indicating the opening
directions of the openings 441, 451 and 461. The markers
421 to 423 are provided at positions corresponding to
the openings 441 to 461, namely, on the upper side of
the flow paths 44 to 46, as shown in FIG. 3. Further, each
of the markers 421 to 423 is in the shape of an isosceles
triangle. The markers 421 to 423 are disposed such that
vertexes of the isosceles triangles are oriented in the
opening directions of the corresponding openings 441 to
461.
[0093] On the outer peripheral side of the base part
42, the lever 43, which projects and extends in a direction
reverse to the flow path 45, preferably is formed as one
body with the base part 42. The lever 43 is gripped with
the fingers, and a torque is applied thereto, whereby the
cock 4 is turned. Accordingly, both side surface portions
of the lever 43 are provided with projections-and-recess-
es 431 for preventing slipping. Incidentally, in the present
invention, the lever 43, which is used to perform the turn-
ing operation, is not limited to one that extends in one
direction as shown in the figure. A lever that extends in
two or more directions, or other handle-like levers, may
also be adopted.
[0094] In addition, in the present embodiment, the cock
4 is configured so as to be freely turnable by 360° relative
to the cylinder section 24, but the invention is not limited
to this configuration. In other words, the connector 2A
may be provided with a restricting means (not shown),
which restricts the range of the turning angle of the cock
4 relative to the cylinder section 24. The restricting means
can be composed, for example, of projecting portions,
which are formed respectively on the cylinder section 24
and the base part 42, and which can engage with each
other.
[0095] By turning the cock 4 having such a configura-
tion, opening and closing of the first flow path 221, the
second flow path 231 and the third flow path 251 can be
selected.
[0096] For example, in a case where the position of

the lever 43 of the cock 4 is set in the same direction as
the liquid discharge port 23, as shown in FIGS. 1 and 3,
the first flow path 221 of the inlet port 22 and the third
flow path 251 of the gas discharge port 25 are brought
into communication with each other through the flow
paths 45 and 46 formed in the trunk part 41 of the cock
4, whereas the second flow path 231 of the liquid dis-
charge port 23 is sealed by the outer peripheral surface
411 of the trunk part 41, as shown in FIG. 4 (and as shown
in FIGS. 5 to 7). This results in the inlet port 22 and the
gas discharge port 25 being placed in a communicating
state, whereas the liquid discharge port 23 is in a closed
state. Hereinafter, this condition will be referred to as a
"first condition (initial condition)."
[0097] In addition, in a case where the position of the
lever 43 of the cock 4 is set in the same direction as the
gas discharge port 25, the first flow path 221 of the inlet
port 22 and the second flow path 231 of the liquid dis-
charge port 23 are brought into communication with each
other through the flow paths 44 and 46 formed in the
trunk part 41 of the cock 4, whereas the third flow path
251 of the gas discharge port 25 is sealed by the outer
peripheral surface 411 of the trunk part 41, as shown in
FIG. 8. This results in the inlet port 22 and the liquid dis-
charge port 23 being placed in a communicating state,
whereas the gas discharge port 25 is in a closed state.
Hereinafter, this condition will be referred to as a "second
condition."
[0098] As shown in FIGS. 4 to 7, in the initial condition,
when the medicinal liquid L is poured from the tube 30
into the first flow path 221 of the inlet port 22, the poured
medicinal liquid L flows down through the first flow path
221, and while pushing the air G in the first flow path 221
toward the downstream side, flows through the flow path
45 in the cock 4 and into the flow paths 44 and 46. The
medicinal liquid L, having flowed into the flow path 46,
reaches the third flow path 251 of the gas discharge port
25. As a result of the medicinal liquid L having flowed
into the third flow path 251 of the gas discharge port 25,
the air G in the first flow path 221 is discharged through
the filter member 26 in the gas discharge port 25. When
most of the air G has been discharged, flow of the me-
dicinal liquid L in the connector 2A, or stated otherwise,
pouring of the medicinal liquid L into the first flow path
221 of the inlet port 22 from the tube 30, is stopped. Such
a stopped condition is maintained until the second con-
dition (the condition shown in FIG. 8) is established by
turning the cock 4. Thus, in the connector 2A, when the
medicinal liquid L is poured into the first flow path 221,
flow of the medicinal liquid L is temporarily stopped before
the medicinal liquid L reaches (flows into) the second
flow path 231 of the liquid discharge port 23. Therefore,
in the connector 2A, the cock 4 and the cylinder section
24 of the connector body 21, in which the trunk part 41
of the cock 4 is fitted, constitute a blocking means (stop-
ping means), which, when the medicinal liquid L is poured
into the first flow path 221, temporarily stops flow of the
poured medicinal liquid L before the medicinal liquid L
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reaches the second flow path 231.
[0099] In addition, the blocking means is configured
such that opening and closing of the first flow path 221,
the second flow path 231 and the third flow path 251 can
be selected by a simple operation of rotating the cock 4.
Therefore, a changeover (transfer) from the first condition
to the second condition can be carried out easily and
assuredly. Moreover, the timing at which the flow paths
are changed can be judged (determined) after the oper-
ator of the cock 4 has confirmed that flow of the medicinal
liquid L has been stopped. Accordingly, the connector
2A is excellent in operability.
[0100] The material constituting the connector 2A (ex-
clusive of the filter member 26) having such a configura-
tion is not particularly limited. Examples of suitable ma-
terials include various resins such as polyvinyl chloride,
polyethylene, polypropylene, cyclic polyolefins, polysty-
rene, poly-(4-methylpentene-1), polycarbonate, acrylic
resin, acrylonitrile-butadiene-styrene copolymer, polyes-
ters such as polyethylene terephthalate, polyethylene
naphthalate, etc., butadiene-styrene copolymer, and
polyamides (e.g., 6-nylon, 6,6-nylon, 6,10-nylon, 12-ny-
lon). Among these materials, resins such as polypropyl-
ene, cyclic polyolefins and polyesters are preferable be-
cause they are easy to mold and are low in water vapor
permeability.
[0101] In particular, the material constituting the con-
nector body 21 is preferably substantially transparent for
securing visibility of the inside thereof. This ensures that
the inside of the first flow path 221 and the second flow
path 231 can be visually checked through a wall part
(tube wall) of the connector body 21, so that it can be
checked to which part of the connector body 21 the me-
dicinal liquid L in the connector body 21 (connector 2A)
has reached. Consequently, changing from the first con-
dition to the second condition can be securely performed
by operating the cock 4, after it has been confirmed that
the first flow path 221 has been filled with the medicinal
liquid L and that flow of the medicinal liquid L has been
stopped. Thus, the wall part of the connector body 21
functions as a window, for enabling visual inspection of
the inside of the first flow path 221 and the second flow
path 231.
[0102] In addition, as shown in FIGS. 4 to 8, at an outer
peripheral portion of the cylinder section 24 of the con-
nector body 21, a color change section 28 is disposed
on an opposite side of the center axis from the gas dis-
charge port 25. The color change section 28 is composed
of a small piece, and is fixed to the outer peripheral portion
of the cylinder section 24 of the connector body 21 by,
for example, adhesion (adhesion with an adhesive or a
solvent).
[0103] The color change section 28 shows a color
change due to a temperature change (temperature rise,
or temperature fall) thereof. The material of this section
is not specifically restricted, and examples of the material
include materials such as tetrahalogeno-complexes and
nitrogen-containing ligand complexes.

[0104] Such a color change section 28 normally exhib-
its a fall in temperature through heat absorption when
the first flow path 221 of the inlet port 22 is filled with the
medicinal liquid L. This results in the color change section
28 showing a change in color, as compared to the color
thereof before the temperature fall. Based on such a color
change, it is possible to visually check (confirm) that the
first flow path 221 has been filled with the medicinal liquid
L, or in other words, that the medicinal liquid L has come
to a position that permits flow into the second flow path
231 (i.e., flow of the medicinal liquid L has been stopped).
In this case, transfer from the first condition to the second
condition can be securely performed by operating the
cock 4.
[0105] As shown in FIG. 3, the lock member 3 is dis-
posed on the lower side of the cylinder section 24 of the
connector body 21. The lock member 3 is used depend-
ing on the configuration (shape) of a mating body con-
nected to the liquid discharge port 23 from which the cap
10 has been dismounted. More specifically, in some cas-
es, the lock member 3 is connected (coupled) to the mat-
ing body, and in other cases, the lock member 3 is not
connected (coupled) to the mating body. In the present
embodiment, the connector 90 of the infusion system
100, which serves as the mating body, has a part that
can be connected to the lock member 3. Therefore, the
lock member 3 is connected to the connector 90 together
with the liquid discharge port 23. This results in the con-
nector 2A and the connector 90 becoming firmly connect-
ed to each other.
[0106] The lock member 3 has a long base section 31
and a lock section 32, which is formed to project at a
distal portion of the base section 31.
[0107] The base section 31 is a section that is plate-
like in shape. When the connector 2A is placed on a sup-
port base such as a table, the connector 2A is placed
with the base section 31 on the lower side thereof. This
ensures that the connector 2A is stably placed on the
support base.
[0108] The lock section 32 has a shaft part 33, which
is rod-like in shape, and a pair of claw parts 34 formed
on both sides of the shaft part 33.
[0109] The shaft part 33 is formed so as to project in
the distal direction.
[0110] The claw parts 34 are disposed opposite to
each other, with the shaft part 33 being disposed there-
between. In addition, each of the claw parts 34 is platelet-
like in shape, a distal portion 341 thereof being coupled
to a distal portion of the shaft part 33. This ensures that
the claw parts 34 are elastic, and can be moved closer
to and away from each other. When the lock member 3
is coupled to the connector 90 of the infusion system 100,
the claw parts 34 can engage respectively with predeter-
mined parts of the connector 90.
[0111] Incidentally, the lock member 3 may be formed
as one body with the connector body 21, or may be con-
figured so that it can be attached to and detached from
the connector body 21.
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[0112] Next, a method of operating (method of using)
the infusion tube set 1 (connector 2A) will be described
below, taking a case of connecting the infusion tube set
1 to the infusion system 100 as an example.
[0113] First, the infusion system 100 will be described.
[0114] The infusion system 100 shown in FIG. 2 in-
cludes an infusion bag 101, two connectors 90, a drip
tube (drip chamber) 102, a roller forceps 103, and a con-
nector 104, with these members being laid out in this
order from an upstream side. In addition, the members
are interconnected through tubes 105a, 105b, 105c,
105d and 105e. Further, a clamp 106 is attached to an
intermediate portion of the tube 105a.
[0115] The infusion bag 101 has an infusion M prelim-
inarily stored therein. The infusion M may be the same
as or different from the medicinal liquid L in the infusion
bag 20 of the infusion tube set 1.
[0116] Each of the connectors 90 has a part, namely,
a tubular section 901, which is configured so that the
liquid discharge port 23 of the connector 2A of the infusion
tube set 1 can be connected thereto.
[0117] The drip tube 102 is formed from a substantially
transparent material so that, when the medicinal liquid L
flows into the drip tube 102, the flow rate of the medicinal
liquid L can be visually checked. In addition, the drip tube
102 can reserve air G that flows into the drip tube 102
together with the medicinal liquid L, whereby the air G
can be prevented from flowing downstream.
[0118] The roller forceps 103 is a member for adjusting
the flow rate of the medicinal liquid L.
[0119] The connector 104 is configured so that it can
be connected to an indwelling needle (not shown), which
is preliminarily set indwelling in a patient.
[0120] The clamp 106 is a member for closing the tube
105a. When the clamp 106 is opened, the medicinal liquid
L is permitted to pass through the tube 105a.
[0121] The infusion system 100 having such a config-
uration is used in a condition in which the infusion bag
101 is suspended, so that the infusion bag 101 is located
on a vertical upper side.
[0122] The medicinal liquid is not particularly limited,
and may be, for example, a medicine that would be dan-
gerous if a medical worker were to touch it by mistake,
such as a carcinostatic, an immunosuppressor, etc. Oth-
er examples of medical liquids include sedatives, intra-
venous anesthetics, anesthetic analgesics, local anes-
thetics, antidepolarizing muscle relaxants, vasopres-
sors, depressors, coronary vasodilators, diuretics, an-
tiarrhythmics, bronchodilators, styptics, vitamin prepara-
tions, antibiotic drugs, lipid emulsions, etc. Incidentally,
in the present embodiment, the medicinal liquid L is pre-
liminarily stored in the prefilled syringe 80, and is obtained
by transferring the medicinal liquid from the prefilled sy-
ringe 80 into an empty infusion bag 20. However, the
method of obtaining the medicinal liquid L is not limited
to this method. For example, another method may be
used in which a medicinal liquid L having a comparatively
high concentration is stored in the prefilled syringe 80,

and the medicinal liquid L is diluted by transferring it from
the prefilled syringe 80 into an infusion bag 20 filled with
a diluting liquid. Further, a method may be used in which,
for example, a first liquid containing a component for pro-
ducing a medical liquid L is stored in the prefilled syringe
80, and a second liquid containing a another component
for producing the medical liquid L when mixed with the
first liquid is stored in the infusion bag 20. The first liquid
is transferred from the prefilled syringe 80 into the infu-
sion bag 20 in order to mix the first liquid with the second
liquid, thereby obtaining the medicinal liquid L.
[0123] Next, a method of operating the infusion tube
set 1 (connector 2A) will be described below. Incidentally,
although in the present embodiment, a case is described
as an example in which two infusion tube sets 1 are used,
the invention is not limited by this feature. For example,
one infusion tube set 1 or three or more infusion tube
sets 1 may also be used.

[A1]

[0124] As shown in FIG. 2, the infusion system 100
and the infusion tube sets 1 are prepared. In addition
thereto, the infusion bags 20 and the prefilled syringe 80
are prepared. Next, an operation of the first one of the
infusion tube sets 1 will be described below, it being un-
derstood that the second one of the infusion tube sets 1
is operated in the same manner.
[0125] Herein, a description will be made taking as an
example a case in which the infusion system 100 is used
as a main line (main route) for dosing a patient with a
medicinal liquid L, namely, as a line in which an infusion
that serves as a base liquid or the like is allowed to flow,
whereas each infusion tube set 1 is used as an auxiliary
line (auxiliary route) in which a medicinal liquid L that
would be dangerous if touched by a medical worker, such
as a carcinostatic or an immunosupressor, is allowed to
flow. Further, an indwelling needle is preliminarily set in-
dwelling in a patient’s blood vessel (for example, a pe-
ripheral vein or the like).

[A2]

[0126] The connector 104 of the infusion system 100
is connected to the indwelling needle set indwelling in
the patient’s blood vessel.

[A3]

[0127] The infusion system 100 is primed by opening
the clamp 106 in the infusion system 100.

[A4]

[0128] By operating the roller forceps 103 in the infu-
sion system 100, the flow rate (administration rate) of the
infusion M in the infusion system 100 is adjusted to a
prescribed flow rate (prescribed administration rate), and
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the infusion M is administered.

[A5]

[0129] When the infusion tube set 1 (the liquid dis-
charge port 23 of the connector 2A) is connected to the
infusion system 100 (the tubular section 901 of the con-
nector 90) for use in administering an antibiotic drug or
the like at a predetermined time interval depending on
the patient’s condition, first, the bag-side connector 50
of the infusion tube set 1 is connected to the infusion bag
20 (see FIG. 2). Incidentally, the infusion bag 20 may be
in empty or preliminarily filled with physiological saline or
the like.

[A6]

[0130] The prefilled syringe 80 is connected to the sy-
ringe connection section 504 of the bag-side connector
50 that is connected to the infusion bag 20, and a plunger
(not shown) of the prefilled syringe 80 is pushed. This
results in the medicinal liquid L being transported from
the prefilled syringe 80 into the infusion bag 20 through
the bag-side connector 50.

[A7]

[0131] The clamp 40 in the infusion tube set 1 is
opened, and the medicinal liquid L in the infusion bag 20
is allowed to flow, whereby the infusion tube set 1 is
primed. Thus, in the infusion tube set 1, in a condition
where the infusion tube set 1 is connected to the infusion
bag 20, supply and discharge of the medicinal liquid L
can be applied to the infusion bag 20. This makes it pos-
sible to omit operations of inserting and withdrawing the
bag-side connector 50, for example, each time that sup-
ply and discharge of the medicinal liquid L is carried out
by the infusion bag 20. Accordingly, good operability is
secured.
[0132] Further, in this instance, the connector 2A is in
a condition whereby the cap 10 is attached to the liquid
discharge port 23, and the opening section 232 of the
liquid discharge port 23 is sealed. In addition, the con-
nector 2A is placed in the initial condition, in which the
first flow path 221 of the inlet port 22 and the third flow
path of the gas discharge port 25 communicate with each
other through the changeover flow paths (flow paths 45
and 46) of the cock 4.
[0133] When the medicinal liquid L in the infusion bag
20 flows in this condition, the medicinal liquid L passes
sequentially through the bag-side connector 50 and the
tube 30, so as to flow into the first flow path 221 of the
inlet port 22 of the connector 2A (see FIG. 5). In this
instance, in the connector 2A, air G in the first flow path
221 is discharged through the third flow path 251 of the
gas discharge port 25, as a result of the medicinal liquid
L having flowed into the first flow path 221. In addition,
attendant on discharge of the air G, the inside of the first

flow path 221, as well as the inside of the flow paths 44
to 46 of the cock 4 and the inside of the third flow path
251, are gradually filled with the medicinal liquid L. Even-
tually, these flow paths become completely filled with the
medicinal liquid L, and flow of the medicinal liquid L is
temporarily stopped. Further, in this instance, the color
change section 28 exhibits a change in color, whereby it
can be visually confirmed that the inside of the first flow
path 221 as well as the inside of the flow paths 44 to 46
of the cock 4 and the third flow path 251 have become
completely filled with the medicinal liquid L (flow of the
medicinal liquid L has stopped). In addition, the second
flow path 231 of the liquid discharge port 23 is filled with
air G, since the second flow path 231 communicates nei-
ther with the first flow path nor with the third flow path.

[A8]

[0134] After the change in color of the color change
section 28 is confirmed, the tube 30 of the infusion tube
set 1 is sealed by the clamp 40.

[A9]

[0135] The cap 10 is detached from the liquid dis-
charge port 23 of the connector 2A, whereby the sealed
state of the opening section 232 of the liquid discharge
port 23 is released (see FIG. 6).

[A10]

[0136] The liquid discharge port 23 of the connector
2A and the tubular section 901 of the connector 90 are
connected to each other (see FIG. 7). When this connec-
tion is made, as mentioned above, the second flow path
231 is filled with air G (i.e., is in an empty state). In other
words, the medicinal liquid L has not yet flowed into the
second flow path 231, and therefore, the medicinal liquid
L in the connector 2A (the first flow path 221) is securely
prevented from leaking or scattering to the exterior from
the second flow path 231. This ensures that the connector
2A of the infusion tube set 1 and the connector 90 of the
infusion system 100 can be connected to each other in
a stable fashion (smoothly).

[A11]

[0137] The lever 43 of the cock 4 of the connector 2A
is gripped, and the cock 4 is rotated counterclockwise by
90°, as shown in FIG. 8. This results in the gas discharge
port 25 being closed, and the first flow path 221 of the
inlet port 22 and the second flow path 231 of the liquid
discharge port 23 being brought into communication with
each other.

[A12]

[0138] The clamp 40 on the tube 30 of the infusion tube
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set 1 is opened again. This results in a resumption of flow
of the medicinal liquid L, whereby the medicinal liquid L
flows from the infusion tube set 1 into the infusion system
100. Then, the medicinal liquid L, having flowed into the
infusion system 100, is administered to the patient. Thus,
in the connector 2A, after completion of the connection
between the connector 2A of the infusion tube set 1 and
the connector 90 of the infusion system 100, flow of the
medicinal liquid L is resumed speedily and assuredly,
whereby administration of the medicinal liquid L can be
performed. In this case, the drip tube 102 can reserve air
G that has flowed into the drip tube 102 together with the
medicinal liquid L, whereby such air G can be prevented
from flowing downstream.
[0139] Incidentally, although in the present embodi-
ment the infusion tube set 1 is equipped with the clamp
40 (see FIG. 2), the invention is not limited by this feature,
and the clamp 40 may be omitted.

<Second Embodiment>

[0140] FIGS. 10 to 12 are views (longitudinal sectional
views) for sequentially illustrating an operation process
of the connector (second embodiment) according to the
present invention, FIG. 13 is a sectional view taken along
line B-B of FIG. 11, and FIG. 14 is a sectional view taken
along line C-C of FIG. 11. Incidentally, in the following,
for facilitating description, the left side in FIGS. 10 to 12
will be referred to as "left" or "left side," the right side in
the figures will be referred to as "right" or "right side," the
upper side in the figures will be referred to as "upper" or
"upper side," and the lower side in the figures will be
referred to as "lower" or "lower side."
[0141] Next, referring to the aforementioned figures, a
second embodiment of the connector and the infusion
tube set according to the present invention will be de-
scribed below. The following description shall be cen-
tered on differences from the above-described embodi-
ment, and descriptions of the same items, which have
already been discussed above, will be omitted.
[0142] This embodiment is the same as the above-de-
scribed first embodiment, except for certain differences
in the configuration (overall shape) of the connector.
[0143] A connector 2B shown in FIGS. 10 to 12 has
three tubular ports. Among the three ports, two of the
ports project in opposite directions. Hereinafter, concern-
ing the two ports, the port located on the right side in FIG.
10 (also in FIGS. 11 and 12) will be referred to as a "liquid
discharge port 7A" for discharging a medicinal liquid L,
and the port located on the left side will be referred to as
a "gas discharge port 6 (gas discharge means)" for dis-
charging air G. In addition, the remaining one port
projects in a direction (upward direction in FIG. 10) that
is orthogonal to the liquid discharge port 7A and the gas
discharge port 6. Hereinafter, the third port will be referred
to as an "inlet port 7B" through which the medicinal liquid
L is poured. Thus, in the connector 2B, the liquid dis-
charge port 7A and the gas discharge port 6 are located

(i.e., project) on opposite sides, with the inlet port 7B
being located therebetween. The three ports are formed
so as to be T-shaped as a whole.
[0144] In addition, the connector 2B additionally in-
cludes valve bodies 5 (blocking means), which are
housed respectively in the liquid discharge port 7A and
the inlet port 7B, and a cap 9 attached to the gas dis-
charge port 6.
[0145] The liquid discharge port 7A is a part to which
the connector 90 is connected, and into which the tubular
section 901 of the connector 90 is inserted when such a
connection is made (see FIG. 12). The configuration of
the liquid discharge port 7A is substantially the same as
the configuration of the inlet port 7B. In the following,
therefore, description of the inlet port 7B will be omitted,
and the liquid discharge port 7A will be described repre-
sentatively.
[0146] As shown in FIG. 10 (also in FIGS. 11 and 12),
the liquid discharge port 7A has a port body section 72
and a cover section 73.
[0147] The port body section 72 is formed therein with
a valve body placing part 721. The valve body placing
part 721 may be divided into a second inner cavity part
(inner cavity part) 723 and a third inner cavity part (inner
cavity part) 724, which is located on the side of the gas
discharge port 6 relative to the second inner cavity part
723, and which is smaller in inside diameter than the
second inner cavity part 723. In addition, the inside di-
ameter of the third inner cavity part 724 preferably is
slightly greater than the maximum outside diameter of a
trunk part 55 of the valve body 5, to be described later.
[0148] Further, an inside projection 725, which is com-
posed of a tubular body, is provided at a central portion
of the bottom surface 722 of the port body section 72.
When the valve body 5 begins to be pressed as shown
in FIG. 12, the inside of the valve body 5 is supported by
the inside projection 725, whereby buckling of the valve
body 5 (bending of the valve body 5 into a dogleg shape)
can be prevented. In addition, when the medicinal liquid
L passes into the connector 2B, the medicinal liquid L
can be prevented from stagnating.
[0149] The cover section 73 is provided with a space
(inner cavity part) for storing the valve body 5 therein.
The cover section 73 is connected (mounted) to the port
body section 72 (valve body placing part 721).
[0150] The cover section 73 is provided therein with a
first inner cavity part 731, in which a head part 51 of the
valve body 5, to be described later, can be inserted, and
a fitting part 733, which communicates with the first inner
cavity part 731 and is larger in diameter than the first
inner cavity part 731.
[0151] The first inner cavity part 731 is formed such
that the shape thereof corresponds to the outer shape of
the head part 51 of the valve body 5.
[0152] In addition, the fitting part 733 is fitted onto an
outer peripheral portion of the port body section 72. This
ensures that the cover section 73 and the port body sec-
tion 72 are coupled to each other in a liquid-tight manner,
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so that the medicinal liquid L in the connector 2B can be
prevented from leaking through the gap between the cov-
er section 73 and the port body section 72. Further, when
the cover section 73 and the port body section 72 are
coupled to each other, the first inner cavity part 731 and
the second inner cavity part 723 communicate with each
other, and the valve body 5 can be placed (accommo-
dated) in the space formed by the first inner cavity part
731, the second inner cavity part 723, and the third inner
cavity part 724.
[0153] An outer peripheral portion of the cover section
73 is formed with a male screw part 738. In the liquid
discharge port 7A, the male screw part 738 is screw-
engaged with a female screw part 903, which is formed
at an inner peripheral portion of a tubular lock part 902
disposed concentrically with the tubular section 901 of
the connector 90 (see FIG. 12).
[0154] In the liquid discharge port 7A having such a
configuration, the inside space (inner cavity part) func-
tions as a flow path (second flow path 74) through which
the medicinal liquid L can pass. In addition, in the inlet
port 7B, the inside space (inner cavity part) functions as
a flow path (first flow path 75) through which the medicinal
liquid L can pass, similar to the liquid discharge port 7A.
The first flow path 75 and the second flow path 74 are
orthogonal to each other, and communicate with each
other.
[0155] Further, in the vicinity of a boundary part be-
tween the first flow path 75 and the second flow path 74,
the inside diameter fd2 of the second flow path 74 is
smaller than the inside diameter fd1 of the first flow path
75 (see FIG. 10). Therefore, a stepped section 76 is
formed at the boundary part. In addition, the portion of
the first flow path 75, where the inside diameter is fd1, is
formed continuously with the third flow path 621 of the
gas discharge port 6. With the flow paths configured in
this manner, when the medicinal liquid L flows into the
first flow path 75, the medicinal liquid L flows preferen-
tially into the third flow path 621, due to a synergistic
effect in which the flow toward the second flow path 74
side is temporarily inhibited by the stepped section 76,
the inside diameter of the third flow path 621 is greater
than the inside diameter of the second flow path 74, and
the third flow path 621 extends in a direction opposite to
the second flow path 74 (see FIG. 10). Therefore, in the
connector 2B, the stepped section 76 forms a part that
functions as a blocking means in which, upon pouring of
the medicinal liquid L into the first flow path 75, flow of
the medicinal liquid L into the second flow path 74 is
temporarily stopped before the medicinal liquid L reaches
the second flow path 74.
[0156] Further, the stepped section 76 or the vicinity
thereof may be made hydrophobic. This ensures that fur-
ther flow of the medicinal liquid L, which has already
flowed into the first flow path 75 toward the side of the
second flow path 74, can be temporarily stopped in an
assured manner. The method for rendering the stepped
section 76 hydrophobic is not particularly limited. Exam-

ples of such methods include a method in which the
stepped section 76 is subjected to a hydrophobicity-im-
parting treatment (water repellency imparting treatment).
Examples of the hydrophobicity-imparting treatment in-
clude formation of a coating film composed of a water-
repellent material (hydrophobic material), for example, a
fluororesin such as polytetrafluoroethylene (PTFE) and
ethylene-tetrafluoroethylene copolymer.
[0157] As shown in FIG. 10, the valve bodies 5 are
housed (fixed) respectively in the liquid discharge port
7A (second flow path 74) and in the inlet port 7B (first
flow path 75).
[0158] The valve bodies 5 are formed from an elastic
material. Examples of suitable elastic materials include
various rubber materials such as natural rubber, isoprene
rubber, butadiene rubber, styrene-butadiene rubber, ni-
trile rubber, chloroprene rubber, butyl rubber, acrylic rub-
ber, ethylenepropylene rubber, hydrin rubber, urethane
rubber, silicone rubber, fluororubber, etc., and various
thermoplastic elastomers based on styrene, polyolefin,
polyvinyl chloride, polyurethane, polyester, polyamide,
polybutadiene, trans-polyisoprene, fluoro-rubber, chlo-
rinated polyethylene or the like. One of these materials,
or two or more of such materials in mixture, may be used.
Through use of such an elastic material, a top face 511
of the valve body 5 can have an appropriate elasticity
imparted thereto. This ensures that when a tubular body
(for example, a distal portion 301 of the tube 30, or the
tubular section 901 of the connector 90) is connected to
the liquid discharge port 7A (or to the inlet port 7B), an
end face of the tubular body and the top face 511 can
come into contact with each other in a liquid-tight manner.
[0159] As shown in FIG. 10, the valve body 5 has a
tubular trunk part 55, and a head part 51 formed integrally
with one end portion of the trunk part 55.
[0160] The head part 51 has a bottomed tubular shape,
and is formed with an inner cavity part 515 that permits
the medicinal liquid L to pass therethrough, and a slit
(opening/closing part) 512 extending from the flat top
face 511 to reach the inner cavity part 515. The slit 512
is substantially formed in the shape of a straight line seg-
ment. Since the slit 512 is simple in shape, when the top
face 511 (the vicinity of the slit 512) is pressed, the top
face 511 is deformed, so that the slit 512 can be opened
easily (assuredly). In addition, when pressing is released,
the top face 511 is restored to its original shape, whereby
the slit 512 is securely closed. Thus, the valve body 5
has a self-closing property.
[0161] Further, by operation of the slit 512, the opening
section (second flow path 74) of the liquid discharge port
7A can be sealed (see FIGS. 10 and 11) and unsealed
(see FIG. 13) easily and assuredly.
[0162] In addition, since the top face 511 is flat, when
the above-mentioned tubular body is connected, the top
face 511 (slit 512) can preliminarily be disinfected easily.
[0163] Further, when pressure is not exerted thereon,
the head part 51 is inserted into the first inner cavity part
731 of the cover section 73, and the slit 512 is closed.
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[0164] The trunk part 55 is composed of a bellows-like
tubular body. More specifically, the trunk part 55 has a
bellows-like shape having an outer shape in which large-
diameter ring portions 552 and small-diameter ring por-
tions 553 are alternately arrayed along the axial direction.
The trunk part 55 thus shaped functions as a deforming
part (biasing means) for biasing the valve body 5 away
from the side of the trunk part 55 toward the side of the
head part 51 (in the direction in which the head part 51
is inserted into the first inner cavity part 731 of the cover
section 73).
[0165] Since the trunk part 55 functions as a deforming
part, it is unnecessary to provide the connector 2B sep-
arately with a component part that constitutes the biasing
means. This contributes to a reduction in the number of
component parts and simplifies the structure thereof.
[0166] In addition, although the trunk part 55 provides
most of the restoring force for restoring the valve body 5
from the side of the trunk part 55 to the side of the head
part 51, the head part 51 may provide a portion of the
restoring force as well.
[0167] When the medicinal liquid L is poured into the
first flow path 75 in a condition where the slit 512 of the
valve body 5 is closed, as shown in FIG. 10, air G is
confined in the second flow path 74. When the medicinal
liquid L is further poured into the first flow path 75 such
that the first flow path 75 is filled with the medicinal liquid
L, the internal pressure in the second flow path 74 is
raised to such an extent that inflow of the medicinal liquid
L into the second flow path 74 is inhibited. This ensures
that flow of the medicinal liquid L is temporarily stopped
(see FIG. 11) before the medicinal liquid L reaches the
second flow path 74. When the connector 90 is connected
to the liquid discharge port 7A, as shown in FIG. 12, the
head part 51 (slit 512) of the valve body 5 is pressed by
the tubular section 901 of the connector 90 and is de-
formed thereby, whereby the slit 512 is placed in an open
state. As a result, the second flow path 74 is opened, and
the medicinal liquid L is permitted to be transported into
the connector 90 through the liquid discharge port 7A
(second flow path 74).
[0168] The gas discharge port 6 is disposed on a side
opposite to the liquid discharge port 7A. The gas dis-
charge port 6 forms a part through which air G in the first
flow path 75 is discharged when the medicinal liquid L is
poured into the first flow path 75. The gas discharge port
6 is tubular in shape, and the inner cavity thereof func-
tions as the third flow path 621 for permitting the medic-
inal liquid L to pass therethrough. Further, one end por-
tion (the left side in FIG. 10) of the third flow path 621 is
open, whereas the other end portion (the right side in
FIG. 10) of the third flow path 621 communicates with
the second flow path 74 and the first flow path 75.
[0169] In addition, the gas discharge port 6 has a luer
taper section (taper section) 622, the outside diameter
of which gradually decreases toward the side of the open-
ing section 623 of the third flow path 621.
[0170] A cap 9 is mounted onto the gas discharge port

6. The cap 9 has a bottomed tubular shape as a whole,
and can be divided into a mounting section 91 for being
mounted to an outer peripheral portion (luer taper section
622) of the gas discharge port 6, a sealing section 92
capable of sealing the opening section 623 of the third
flow path 621 in a liquid-tight manner, and an operating
section 93 for performing an operation to move the cap 9.
[0171] The cap 9 is formed with a stepped section 94
at which the inside diameter thereof is changed. The right
side of the stepped section 94 forms the mounting section
91, and the left side of the stepped section 94 forms the
sealing section 92.
[0172] The mounting section 91 has a plurality of (in
the configuration shown in FIG. 14, three) ribs (linear
projections) 912 formed on the inner peripheral portion
911 thereof. The ribs 912 are formed along the axial di-
rection of the mounting section 91, and are in contact
with the luer taper section 622 of the gas discharge port
6. This ensures that the cap 9 is supported relative to the
gas discharge port 6, so that the cap 9 can be moved
stably along the axial direction.
[0173] As shown in FIG. 14, the ribs 912 are laid out
at regular angular intervals around the center axis of the
mounting section 91. Consequently, the cap 9 is stably
supported relative to the gas discharge port 6, and the
cap 9 can easily be moved.
[0174] In addition, gaps are formed between the adja-
cent ribs 912. Each of such gaps functions as a vent path
913 through which gas passes (see FIG. 10). A total of
the cross-sectional areas of the gaps is preferably not
less than 20%, and more preferably is 35 to 98%, based
on the total cross-sectional area of the opening section
623.
[0175] The sealing section 92 is reduced in inside di-
ameter as compared with the mounting section 91. This
ensures that an inner peripheral portion 921 of the sealing
section 92 can be fitted to the luer taper section 622 of
the gas discharge port 6 (see FIG. 13), so that the opening
section 623 of the third flow path 621 can be securely
sealed, and the third flow path 621 and the vent path 913
are shut (closed) (see FIGS. 11 and 12). The position of
the sealing section 92 in this instance is referred to as a
"sealing position." Further, when the gap 9 (sealing sec-
tion 92) is moved to the left from the sealing position, the
inner peripheral portion 921 of the sealing section 92 and
the luer taper section 622 of the gas discharge port 6 are
spaced from each other, so that the opening section 623
of the third flow path 621 becomes unsealed (see FIG.
10). The position of the sealing section 92 in this instance
is referred to as an "unsealing position." Before the con-
nector 2B is used, the cap 9 is disposed in the unsealing
position.
[0176] Incidentally, a packing (seal member) 95
formed from an elastic material (e.g., rubber material)
may be disposed at a bottom portion of the sealing sec-
tion 92. This ensures that, in the sealing position, the
packing 95 closes the opening section 623 of the third
flow path 621, so that the opening section 623 of the third
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flow path 621 can be sealed more securely. The packing
95 may be disposed at the inner peripheral portion 921
of the sealing section 92, in which case, the packing may
be in the shape of an O-ring.
[0177] A flange is formed to project on an outer periph-
eral portion of the sealing section 92. The flange is a
plate-shaped part, which is enlarged in diameter as com-
pared with the outside diameter of the outer peripheral
portion of the sealing section 92, and the flange functions
as the operating section 93. When the sealing section 92
is moved from the sealing position to the unsealing po-
sition, or from the unsealing position to the sealing posi-
tion, the operation can be performed by placing a finger
on the operating section 93.
[0178] Next, a method of operating the connector 2B
will be described below.

[B1]

[0179] Priming is conducted in the condition shown in
FIG. 10, namely, in a condition in which the cap 9 is in
the unsealing position, and the valve body 5 shown on
the right side in the figure is closed. In this instance, the
medicinal liquid L first passes through the tube 30 and
flows into the first flow path 75 of the inlet port 7B. As a
result, air G in the first flow path 75 is discharged by
sequentially passing through the third flow path 621 of
the gas discharge port 6 and the vent path 913. Attendant
on discharge of the air G, the inside of the first flow path
75 and the inside of the third flow path 621 are gradually
filled with the medicinal liquid L. Eventually, the flow paths
become completely filled with the medicinal liquid L. In
this instance, the color change section 28 exhibits a
change in color as mentioned above, so that it can be
visually confirmed that the inside of the first flow path 75
and the inside of the third flow path 621 have been com-
pletely filled with the medicinal liquid L.
[0180] In addition, as mentioned above, because the
medicinal liquid L does not flow into the second flow path
74 of the liquid discharge port 7A, the second flow path
74 remains filled with air G.

[B2]

[0181] After the color change of the color change sec-
tion 28 has been confirmed, the cap 9 is operated in the
direction of arrow in FIG. 11, to place the cap 9 in the
sealing position. Consequently, the opening section 623
of the third flow path 621 is sealed, and the medicinal
liquid L cannot go anywhere, so that flow of the medicinal
liquid L is momentarily stopped (see FIG. 11).

[B3]

[0182] As shown in FIG. 12, the liquid discharge port
7A of the connector 2B and the tubular section 901 of
the connector 90 are connected to each other. In this
instance, as mentioned above, the valve body 5 is de-

formed toward the right as shown in FIG. 12, and the slit
512 is placed in the open state. In other words, the open-
ing section of the liquid discharge port 7A becomes un-
sealed. In addition, when this connection is made, as
mentioned above, the inside of the second flow path 74
is filled with air G, so that the medicinal liquid L in the
connector 2B is securely prevented from leaking or scat-
tering to the exterior from the second flow path 74. Con-
sequently, connection between the connectors can be
carried out safely (smoothly).
[0183] Then, when the connectors are connected to
each other (when the valve body 5 on the right side in
FIG. 12 is placed in an open state), a place is provided
to which the medicinal liquid L in the connector 2B can
go. More specifically, the medicinal liquid L is permitted
to flow into the second flow path 74. Consequently, flow
of the medicinal liquid L is resumed, and the medicinal
liquid L flows into the connector 90 through the second
flow path 74.

<Third Embodiment>

[0184] FIGS. 15 to 20 are views (longitudinal sectional
views) for sequentially illustrating an operation process
of the connector (third embodiment) according to the
present invention. Incidentally, in the following, for facil-
itating description, the right side in FIGS. 15 to 20 will be
referred to as "proximal (end)," and the left side as "distal
(end)."
[0185] Next, referring to these figures, a third embod-
iment of the connector according to the present invention
will be described. The following description will be cen-
tered on differences from the above-described embodi-
ments, and descriptions of the same items, which have
already been described above, will be omitted.
[0186] This embodiment is the same as the aforemen-
tioned first embodiment, except for certain differences in
the configuration of the blocking means.
[0187] In a connector 2C shown in the figures, an inlet
port 22 is formed with a through-hole 224 that penetrates
through a wall portion thereof. The through-hole 224 is
disposed in a distal portion 223 of a first flow path 221,
and more specifically, in the vicinity of a boundary part
between the first flow path 221 and a second flow path
231. A filter member 26 is fitted (disposed) in the through-
hole 224. As shown in FIG. 16, when a medicinal liquid
L is poured into the first flow path 221 of the inlet port 22,
air in the first flow path 221 is securely discharged through
the filter member 26.
[0188] In addition, a rupture unsealing section (unseal-
ing section) 225 is provided at a boundary part between
the first flow path 221 and the second flow path 231. The
rupture unsealing section 225 is plate-like in shape, and
is formed so as to shut off the first flow path 221 and the
second flow path 231 from each other. This ensures that,
upon flow of the medicinal liquid L into the first flow path
221 of the inlet port 22, the medicinal liquid L is inhibited
from reaching the second flow path 231 of the liquid dis-
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charge port 23, whereby flow of the medicinal liquid L is
stopped (see FIGS. 16 to 18). Thus, the rupture unsealing
section 225 functions as a blocking means.
[0189] Further, the rupture unsealing section 225 is
unsealed by rupturing the rupture unsealing section 225,
thus causing the first flow path 221 and the second flow
path 231 to communicate with each other (see FIG. 19).
The rupture unsealing section 225 is thinner at a central
portion 226 than at the edge portion (outer peripheral
portion) thereof. This ensures that, when the inlet port 22
is displaced by being bent in the vertical direction in FIG.
19, such that a portion of the rupture unsealing section
225 of the connector body 21 forms a center of such
bending, the central portion 226 of the rupture unsealing
section 225 can be ruptured easily and assuredly.
[0190] In addition, an outer peripheral portion of the
connector body 21 is formed with a neck-like part (re-
duced diameter part) 211 reduced in outside diameter,
at a position corresponding to the rupture unsealing sec-
tion 225. When the aforementioned bending operation is
applied to the inlet port 22, the operation is facilitated,
since the wall portion of the connector body 21 is reduced
in thickness due to the presence of the neck-like part 211.
[0191] Next, a method of operating the connector 2C
will be described below.

[C1]

[0192] Starting from the condition shown in FIG. 15,
namely, the condition in which a cap 10 is mounted to a
liquid discharge port 23, thereby sealing the opening sec-
tion 232 of the liquid discharge port 23, the medicinal
liquid L is allowed to flow into the first flow path 221 of
the inlet port 22 of the connector 2C, as shown in FIG.
16. In this instance, in the connector 22C, air G in the
first flow path 221 is discharged through the filter member
26 as a result of the medicinal liquid L flowing into the
first flow path 221. Further, attendant on discharge of the
air G, the inside of the first flow path 221 gradually is filled
with the medicinal liquid L. Eventually, the first flow path
221 becomes completely filled with the medicinal liquid
L, and flow of the medicinal liquid L is momentarily
stopped (see FIG. 17). In addition, at this time, as men-
tioned above, the color change section 28 exhibits a
change in color, whereby it can be visually confirmed that
the inside of the first flow path 221 has completely been
filled with the medicinal liquid L, and that flow of the me-
dicinal liquid L has been stopped. Further, the second
flow path 231 of the liquid discharge port 23 is filled with
air G, since the second flow path 231 does not commu-
nicate with the first flow path 221.

[C2]

[0193] After the change in color of the color change
section 28 has been confirmed, the cap 10 is detached
from the liquid discharge port 23 of the connector 2C,
thereby unsealing the opening section 232 of the liquid

discharge port 23 (see FIG. 17).

[C3]

[0194] A tubular section 901 of a connector 90 is con-
nected to the liquid discharge port 23 of the connector
2C (see FIG. 18). When this connection is made, as men-
tioned above, the inside of the second flow path 231 be-
comes filled with air G, so that the medicinal liquid L in
the connector 2C (first flow path 221) is securely prevent-
ed from leaking or scattering to the exterior from the sec-
ond flow path 231. Accordingly, the connection between
the connector 2C and the connector 90 can be carried
out safely.

[C4]

[0195] As shown in FIG. 19, the aforementioned bend-
ing operation is applied to the inlet port 22. As a result,
the rupture unsealing section 225 is unsealed, so that
the first flow path 221 of the inlet port 22 and the second
flow path 231 of the liquid discharge port 23 come into
communication with each other. Then, flow of the medic-
inal liquid L is resumed, and the medicinal liquid L flows
from the connector 2C into the connector 90 (see FIG.
20).

<Fourth Embodiment>

[0196] FIGS. 21 to 24 are views (longitudinal sectional
views) for sequentially illustrating an operation process
of the connector (fourth embodiment) according to the
present invention. Incidentally, in the following, for facil-
itating description, the right side in FIGS. 21 to 24 will be
referred to as "proximal (end)," and the left side as "distal
(end)."
[0197] Referring to the figures, a fourth embodiment
of the connector according to the present invention will
be described below. The following description shall be
centered on differences from the above-described em-
bodiments, and descriptions of the same items, which
have already been described above, will be omitted.
[0198] This embodiment is the same as the above-de-
scribed third embodiment, except for certain differences
in the configuration of the blocking means.
[0199] The connector 2E shown in the figures is pro-
vided, at a boundary part between a first flow path 221
and a second flow path 231, with a tapered section 212.
The inside diameter of the tapered section 212 gradually
decreases toward the side of the second flow path 231.
[0200] When a medicinal liquid L is poured into the first
flow path 221, as shown in FIG. 22, air G gradually is
confined in the second flow path 231, attendant on inflow
of the medicinal liquid L. When the medicinal liquid L is
further poured into the first flow path 75 and the inside
of the first flow path 75 becomes filled with the medicinal
liquid, the internal pressure in the second flow path 231
is raised to such an extent that inflow of the medicinal
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liquid L into the second flow path 74 is inhibited. As a
result, before the medicinal liquid L reaches the second
flow path 74, flow of the medicinal liquid L is momentarily
stopped.
[0201] In addition, when the medicinal liquid L is
poured into the first flow path 75, the medicinal liquid L
is momentarily inhibited by the tapered section 212 from
flowing toward the side of the second flow path 74.
[0202] Thus, in the connector 2E, the cap 10 and the
tapered section 212 constitute a blocking means.
[0203] Incidentally, the tapered section 212 or the vi-
cinity thereof may be made hydrophobic. This ensures
that, having flowed into the first flow path 221, further
flow of the medicinal liquid L toward the side of the second
flow path 231 can be momentarily stopped more assur-
edly. The method of rendering the tapered section 212
hydrophobic is not particularly limited. Examples of such
methods include a method in which the tapered section
212 is subjected to a hydrophobicity-imparting treatment
(water repellency imparting treatment), similar to the
stepped section 76.
[0204] A method of operating the connector 2E will be
described.

[E1]

[0205] Starting from the condition shown in FIG. 21,
namely, the condition in which the cap 10 is attached to
the liquid discharge port 23 and the opening section 232
of the liquid discharge port 23 is sealed, the medicinal
liquid L is allowed to flow into the first flow path 221 of
the inlet port 22 of the connector 2E, as shown in FIG.
22. In this instance, in the connector 2E, air G in the first
flow path 221 is discharged through the filter member 26
as a result of the medicinal liquid L having flowed into
the first flow path 221 (see FIG. 22). In addition, attendant
on discharge of the air G, the inside of the first flow path
221 gradually becomes filled with the medicinal liquid L.
Then, as mentioned above, when the first flow path 221
is completely filled with the medicinal liquid L, flow of the
medicinal liquid L is momentarily stopped (see FIG. 22).
Further, in this instance, the color change section 28 ex-
hibits a change in color, as mentioned above, whereby
it can be visually confirmed that the inside of the first flow
path 221 has been completely filled with the medicinal
liquid L, and that flow of the medicinal liquid L has been
stopped. In addition, since the medicinal liquid L has not
yet entered therein, the second flow path 231 of the liquid
discharge port 23 is filled with air G.

[E2]

[0206] After the change in color of the color change
section 28 has been confirmed, the tube 30 is sealed by
the clamp 40, the cap 10 is detached from the liquid dis-
charge port 23 of the connector 2E, and the opening sec-
tion 232 of the liquid discharge port 23 is unsealed (see
FIG. 23).

[E3]

[0207] Immediately after the cap 10 has been de-
tached, the tubular section 901 of the connector 90 is
connected to the liquid discharge port 23 of the connector
2E (see FIG. 24). When this connection is made, as men-
tioned above, the inside of the second flow path 231 is
filled with air G, so that the medicinal liquid L in the con-
nector 2E (first flow path 221) is securely prevented from
leaking or scattering to the exterior from the second flow
path 231. Consequently, the connection between the
connector 2E and the connector 90 can be carried out
safely.
[0208] In this case, since a partition wall is not disposed
between the medicinal liquid L and the second flow path
231, the length of the second flow path 231 preferably is
not less than 0.1 mm and not greater than 20 mm. This
ensures that adhesion of the medicinal liquid L to the cap
10 due to surface tension of the medicinal liquid L, and
outward scattering of the medicinal liquid L, can be se-
curely prevented.
[0209] In addition, after the connection has been
made, the clamp 40 is opened, whereby flow of the me-
dicinal liquid L is resumed, and the medicinal liquid L
flows from the connector 2E into the connector 90 (see
FIG. 24).

<Fifth Embodiment>

[0210] FIGS. 25 to 28 are views (longitudinal sectional
views) for sequentially illustrating an operation process
of the connector (fifth embodiment) according to the
present invention. Incidentally, in the following descrip-
tions, for facilitating explanation thereof, the right side in
FIGS. 25 to 28 will be referred to as "proximal (end)," and
the left side as "distal (end)."
[0211] Next, referring to the figures, a fifth embodiment
of the connector according to the present invention will
be described below. The following description shall be
centered on differences from the above-described em-
bodiments, and descriptions of the same items, which
have already been described above, will be omitted.
[0212] This embodiment is the same as the above-de-
scribed fourth embodiment, except for differences in the
configuration of the seal member for sealing the opening
section of the liquid discharge port in a liquid-tight (gas-
tight) manner.
[0213] As shown in FIGS. 25 and 26, in the connector
2F, a click chip 11 is formed integrally at an opening sec-
tion 232 of a liquid discharge port 23. The click chip 11
is configured such that the opening section 232 of the
liquid discharge port 23 can be unsealed by rupturing the
click chip 11 (see FIG. 27).
[0214] The click chip 11 is a tubular member, which is
closed at a distal end thereof. A proximal portion 111 of
the click chip 11, or a connection portion for connection
with the opening section 232 of the liquid discharge port
23, is the smallest in terms of wall thickness. This ensures
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that, when the click chip 11 is ruptured, the rupturing op-
eration can be carried out easily.
[0215] When the medicinal liquid L is poured into the
first flow path 221, as shown in FIG. 26, air G is gradually
confined in the second flow path 231 by action of the click
chip 11, attendant on inflow of the medicinal liquid L.
When the medicinal liquid L is further poured into the first
flow path 75 such that the inside of the first flow path 75
becomes filled with the medicinal liquid L, the internal
pressure in the second flow path 231 is raised to such
an extent that inflow of the medicinal liquid L into the
second flow path 74 is inhibited. This ensures that flow
of the medicinal liquid L is momentarily stopped before
the medicinal liquid L reaches the second flow path 74.
Thus, in the connector 2F, the click chip 11 constitutes
a blocking means.
[0216] A method of operating the connector 2F will be
described.

[F1]

[0217] Starting from the condition shown in FIG. 25,
namely, the condition in which the click chip 11 is not yet
joined to (disposed on) the liquid discharge port 23, the
medicinal liquid L is allowed to flow into the first flow path
221 of the inlet port 22 of the connector 2F, as shown in
FIG. 26. In this instance, in the connector 2F, air G in the
first flow path 221 is discharged through a filter member
26 as a result of the medicinal liquid L having flowed into
the first flow path 221 (see FIG. 26). In addition, attendant
on discharge of the air G, the inside of the first flow path
221 is gradually filled with the medicinal liquid L. Then,
as mentioned above, when the first flow path 221 is com-
pletely filled with the medicinal liquid L, flow of the me-
dicinal liquid L is momentarily stopped (see FIG. 26). Fur-
ther, in this instance, the color change section 28 exhibits
a change in color as discussed earlier, whereby it can be
visually confirmed that the inside of the first flow path 221
has been completely filled with the medicinal liquid L, and
that flow of the medicinal liquid L has been stopped. In
addition, since the medicinal liquid L has not yet entered
therein, the second flow path 231 of the liquid discharge
port 23 remains filled up with air G.

[F2]

[0218] After the color change of the color change sec-
tion 28 has been confirmed, the tube 30 is sealed by the
clamp 40, and the click chip 11 is ruptured and removed
from the liquid discharge port 23 of the connector 2F (see
FIG. 27). As a result, the opening section 232 of the liquid
discharge port 23 becomes unsealed.

[F3]

[0219] Immediately after removal of the click chip 11,
the tubular section 901 of the connector 90 is connected
to the liquid discharge port 23 of the connector 2F (see

FIG. 28). When this connection is made, the inside of the
second flow path 231 is filled up with air G, as discussed
above, so that the medicinal liquid L in the connector 2F
(first flow path 221) is securely prevented from leaking
or scattering to the exterior from the second flow path
231. Consequently, the connection between the connec-
tor 2F and the connector 90 can be carried out safely.
[0220] In addition, once this connection is made, flow
of the medicinal liquid L is resumed, and the medicinal
liquid L flows from the connector 2F into the connector
90 (see FIG. 28).
[0221] While the connector and the infusion tube set
according to the present invention have been described
above while referring to embodiments shown in the draw-
ings, the present invention is not limited to the embodi-
ments. The components of the connector and the infusion
tube set can be replaced by other arbitrary configura-
tions, which are capable of exhibiting the same or similar
functions. Arbitrary structures may also be added.
[0222] In addition, the connector and the infusion tube
set according to the present invention may be a combi-
nation of any arbitrary two or more configurations (fea-
tures) of the above-described embodiments.
[0223] Further, although in the above-described em-
bodiments, a body, which is to be connected to the liquid
discharge port of the connector according to the present
invention, has been described as a tubular section of
another connector, the invention is not limited to this fea-
ture. For example, the body to be connected to the liquid
discharge part may be an end portion of a tube.
[0224] In addition, although in the connectors in the
third to fifth embodiments the lock member is omitted in
the configurations shown in the drawings, the invention
is not limited by this feature, and the lock member may
be disposed in the same manner as in the connector of
the first embodiment.

Industrial Applicability

[0225] The connector according to the present inven-
tion includes an inlet port into which a liquid is poured,
and which has a first flow path through which the poured
liquid passes, a liquid discharge port to which a tube body
can be connected, and which has a second flow path
through which the liquid having passed through the first
flow path is discharged into the connected tube, gas dis-
charge means, which discharges air in the first flow path
when the liquid is poured into the first flow path, and block-
ing means, which, when the liquid is poured into the first
flow path, temporarily stops flow of the liquid before the
poured liquid reaches the second flow path. The connec-
tor is used in such a manner that an opening section of
the liquid discharge port is sealed, the liquid is poured
into the inlet port with the tube body not yet connected
to the liquid discharge port, thereby causing air in the first
flow path to be discharged through the gas discharge
means. Then, while flow of the liquid is temporarily
stopped in the first flow path by the blocking means, the
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opening section of the liquid discharge port is unsealed
while flow of the liquid is temporarily stopped, the tube
body is connected to the liquid discharge port, and flow
of the liquid is resumed. Therefore, when a tube body is
connected to the liquid discharge port of the connector
in a condition in which, for example, a tube is preliminarily
connected to the inlet port of the connector, and the inside
of a portion ranging from the tube to the connector is filled
with liquid, it is possible to securely prevent such liquid
from leaking or scattering from the liquid discharge port.
In addition, after connection of the tube body, transport-
ing of the liquid into the tube body, which is connected
to the discharge port, can be carried out speedily. Ac-
cordingly, the connector of the present invention has in-
dustrial applicability.

Claims

1. A connector comprising:

an inlet port into which a liquid is poured and
which has a first flow path through which the
poured liquid passes;
a liquid discharge port to which a tube body can
be connected and which has a second flow path
through which the liquid having passed through
the first flow path is discharged into the connect-
ed tube;
gas discharge means that discharges air in the
first flow path when the liquid is poured into the
first flow path; and
blocking means which, when the liquid is poured
into the first flow path, temporarily stops flow of
the liquid before the poured liquid reaches the
second flow path,
wherein the connector is used in such a manner
that an opening section of the liquid discharge
port is sealed, the liquid is poured into the inlet
port with the tube body not yet connected to the
liquid discharge port, thereby causing air in the
first flow path to be discharged through the gas
discharge means, flow of the liquid is temporarily
stopped in the first flow path by the blocking
means, the opening section of the liquid dis-
charge port is unsealed while flow of the liquid
is temporarily stopped, the tube body is connect-
ed to the liquid discharge port, and flow of the
liquid is resumed.

2. The connector according to claim 1, wherein the sec-
ond flow path is filled with air in a condition where
flow of the liquid is temporarily stopped.

3. The connector according to claim 1,
wherein the inlet port is formed with a through-hole
penetrating through a wall section that defines the
first flow path; and

the gas discharge means is comprised of a filter
member, which is disposed in the through-hole, and
which is permeable to air but impermeable to liquid.

4. The connector according to claim 1, wherein the gas
discharge means comprises a gas discharge port,
which projects in a direction that is different from di-
rections of the inlet port and the liquid discharge port,
and which has a third flow path through which air
passes.

5. The connector according to claim 4, wherein a filter
member, which is permeable to air but impermeable
to liquid, is disposed in the third flow path.

6. The connector according to claim 4,
wherein the first flow path, the second flow path and
the third flow path intersect one another through an
intersection part where end portions thereof intersect
one another; and
the blocking means is formed at the intersection part,
and is comprised of a cylinder section, which is cy-
lindrical in shape, and a cock, which is inserted turn-
ably in the cylinder section and is formed with
changeover flow paths corresponding to the flow
paths, wherein opening and closing of the flow paths
are selected by turning the cock.

7. The connector according to claim 1,
wherein the blocking means has a valve body, which
is disposed at the opening section of the liquid dis-
charge port, and which has an opening/closing sec-
tion formed from an elastic material, the opening/
closing section being opened/closed so that the
opening section can be sealed/unsealed through de-
formation; and
the valve body is configured such that air is enclosed
in the second flow path when the first flow path is
filled with the liquid, in a condition where the opening/
closing section is closed, and the opening/closing
section is pushed by the tube body so as to be de-
formed and placed in an open state when the tube
body is connected to the liquid discharge port.

8. The connector according to claim 1,
wherein the blocking means has a cap detachably
attached to the liquid discharge port; and
the cap, when attached to the liquid discharge port,
encloses air in the second flow path upon filling of
the first flow path with the liquid, by sealing the open-
ing section of the liquid discharge port in a liquid-
tight manner, and the cap is detached from the liquid
discharge port when connecting the tube body to the
liquid discharge port.

9. The connector according to claim 1, wherein the
blocking means has an unsealing section, which is
provided at a boundary part between the first flow
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path and the second flow path, and which is capable
of being unsealed by rupture.

10. An infusion tube set comprising:

the connector according to any of claims 1 to 9;
a bag-side connector having two mutually inde-
pendent flow paths provided at an inside thereof,
a bag-side connection section, at which ends on
one side of the two flow paths are opened, and
which is connected to an infusion bag, and a
tube connection section, which is provided at
another end of one of the two flow paths, and to
which a tube can be connected,
wherein the tube is connected at one end thereof
to the inlet port of the connector, and is connect-
ed at another end thereof to the tube connection
section of the bag-side connector.
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