
1 DESCRIPTION FEMALE CONNECTOR, MALE CONNECTOR, CONNECTION STRUCTURE,
LIQUID-SENDING CIRCUIT, AND MEDICAL CONTAINER Technical Field [0001] The present
invention relates to a female connector, a male connector, a connection structure, a liquid-sending
circuit including the female connector, and a medical container including the male connector 10
Background Art [0002] As a method for administering a nutrient or a drug to a patient parenterally
transintestine nutrition therapy and intravenous nutrition therapy are known. According to the
transintestine nutrition therapy, a liquid-like substance such as a nutrient, a liquid diet, or a drug
(generally called a "transintestine nutrient") is administered through a tube running from the nasal
cavity to the stomach or the duodenum of a patient (generally called a "nasotracheal tube") or through
a tube inserted in a gastric fistula formed in the abdomen of the patient (generally called a "PEG tube")
(the operation for forming a gastric fistula is called "Percutaneous 20 Endoscopic Gastrostomy").
Further, according to the intravenous nutrition therapy a liquid-like substance containing a nutrient
component such as glucose or a drug component (generally called an "infusion solution") is
administered through an infusion solution line inserted in the vein of a patient. [0003] The
transintestine nutrition therapy through a nasotracheal tube will be 25 described. A liquid-like
substance to be administered to a patient is stored in a medical container A male connector, out of
which the liquid-like substance flows, is provided at a lower end of the medical container The liquid-like
substance in the medical container generally is administered to a patient through a transintestine
nutrient supply set and a nasotracheal tube. A female connector to be connected to 30 the male
connector is provided at one end of a tube constituting the transintestine nutrient supply set (see, for
example, Patent Document 1). [0004] As shown in FIG. 32, the female connector described in Patent
Document 1 is  



2 a female connector 1000 to be connected to a male connector 900 having a tubular section 972, out
of which a liquid-like substance flows, and the female connector 1000 includes an adaptor 1010
installed on an outer circumferential surface of the tubular section 972 and a handle 1020 fitted on the
adaptor 1010. The adaptor 1010 has a 5 tube-shaped section 1012 having an opening at one end
thereof, the tube-shaped section 1012 includes an insetLion section 101.9 into which the tubular
section 972 is inserted from the opening, and the insertion section 1019 has flexibility and elasticity.
The handle 1020 is more rigid than the insertion section 1019. The connection of the female connector
1000 to the male connector 900 is performed as follows. 10[0005] First, as shown in FIG. 32, after the
tubular section 972 of the male connector 900 is inserted deeply into the insetLion section 1019 of the
adaptor 1010, the handle 1020 further is pushed in a direction indicated by an arrow 1002 with respect
to the male connector 900, and thus, the upper surfaces of bridge sections 1032 (see FIG. 33) of the
handle 1020 abut on the lower surface of a platform 982 of the male connector 15 900. In this state,
the handle 1020 is rotated clockwise around a center axis 1011 with respect to the male connector
900. A pair of engagement tabs 984 formed on the outer circumferential surface of the platform 982 of
the male connector 900 pass through a pair of passage regions 1033 of arc-shaped walls 1031 of the
handle 1020 to reach engagement regions 1034 and are stored in concave portions 1037. After the 20
engagement tabs 984 of the male connector 900 abut on ends of no-passage regions 1035 on the
sides of the engagement regions 1034, the handle 1020 cannot be rotated any more with respect to
the male connector 900. When the hand is taken off the handle 1020 in this state, the handle 1020
moves slightly in the direction opposite to the arrow 1002 due to the elastic recovery force of a flange
section 1013 of the adaptor 251010 that is deformed elastically, lock protrusions 986 (see FIG. 34) of
the engagement tabs 984 of the male connector 900 are fitted in lock concave portions 1038 of the
handle 1020, and engagement chips 985 of the engagement tabs 984 of the male connector 900 and
engagement walls 1036 of the handle 1020 are engaged with each other. 30 Prior Art Document  3
Patent Document 



[00061 Patent document 1] WO 2008/52871 Disclosure of Invention 5 Problem to be Solved by the
Invention [0007] However, the adaptor 1010 is made of, for example, a material having flexibility and
elasticity such as natural rubber, or synthetic rubber, and the handle 1020 is made of a material (for
example, polypropylene resin) having a hardness higher than that of the adaptor 1010, and the
adaptor 1010 and the handle 1020 are 10 formed separately. Therefore, for producing the female
connector described in Patent Document 1, there is a problem that two kinds materials and assembly
steps are required, which increases cost.    [0008] Further, since the adaptor 1010 is made of a
material haying flexibility and elasticity it is difficult to perform a connection operation of inserting a
liquid-sending 15tube 1007 having flexibility into the adaptor 1010. [0009] In order to solve these
problems, it is considered that an adaptor and a handle are formed by so-called integral molding in
which the adaptor and the handle are molded simultaneously and integrated in a common mold, using
a material (for example, polypropylene resin) used as a material for the handle in Patent Document 1.
20However, in this case, the inserLion resistance of the tubular section 972 of the male connector 900
with respect to the insertion section 1019 of the adaptor 1010 increases. Further, if the tubular section
972 cannot be inserted into the insertion section 1019 sufficiently, it becomes difficult to perform the
rotation operation to be conducted so as to allow the engagement tabs 984 to pass through the
passage regions 1033 shown in 25FIG. 33 to reach the engagement regions 1034, since the sliding
resistance of the engagement tabs 984 with respect to the arc-shaped walls 1031 becomes extremely
large.  [0010] The insertion resistance and sliding resistance can be decreased, for example, by
enlarging the inner diameter of the insertion section 1019 or gradually enlarging 30 the inner diameter
of the insertion section 1019 in the direction indicated by the arrow 1002 to reduce the sliding area of
the tubular section 972 with respect to the insertion section 1019 so as to facilitate the insertion of the
tubular section 972 into the insertion  4 section 1019. However, in this case, there is a problem that the
liquid-tightness to be 



maintained by the contact between the outer circumferential surface of the tubular section 972 and the
inner circumferential surface of the insertion section 1019 is impaired by enhancing the connection
operability between the female connector and 5 the male connector. 100111 Accordingly, the present
invention provides a female connector, a male connector, a connection structure, a liquid-sending
circuit including the female connector, and a medical container including the male connector, which
are capable of reducing cost, enhancing the connection operability between the female connector and
10 the male connector, and enhancing the connection operability of a liquid-sending tube with respect
to the female connector without impairing the above-mentioned liquid-tightness. Means for Solving
Problem 15 [00121 A female connector of the present invention is a female connector to be connected
to a male connector having a tubular section through which a liquid-like substance flows out, wherein
the male connector includes:              a platform in which the tubular section is provided so as to
protrude from a 20 center of one principal surface; and         an engagement tab protruding outward
from an outer circumferential surface of the platform, the female connector includes: a tube-shaped
section to be connected to the tubular section; 25a bottom section connected to one end of the
tube-shaped section;         a liquid-sending tube connecting section to which a liquid-sending tube is to
be connected, one end of the liquid-sending tube connecting section being connected to the
tube-shaped section through the bottom section of the female connector, and an inside of the
liquid-sending tube connecting section being communicated with an inside of the 30 tubular section
when the female connector is connected to the male connector; and a brim section provided so that at
least a part thereof protrudes to a side of the tube-shaped section opposite to the liquid-sending tube
connecting section side,  



5         an inner circumferential surface of the brim section opposed to a center axis of the tube-shaped
section includes an engagement wall protruding inward with a longitudinal direction thereof being in a
circumferential direction, and a part of the inner circumferential surface of the brim section on the
tube-shaped section side 5 relative to the engagement wall, which is recessed with respect to the
center aids relative to the engagement wall due to the presence of the engagement wall, constitutes a
concave portion in which the engagement tab is to be stored, and a surface of the engagement wall
facing the engagement tab when the female connector is connected to the male connector includes an
inclined surface that the 10 engagement tab mounts in a sliding direction of the engagement tab with
respect to the engagement wall during the connection between the female connector and the male
connector.    [0013] A male connector of the present invention is a male connector to be connected to
a female connector, having a tubular section through which a liquid-like substance 15flows out,
wherein the male connector includes:        a platform in which the tubular section is provided so as to
protrude from a center of one principal surface; and              an engagement tab protruding outward
from an outer circumferential surface 20 of the platform, the female connector includes: a tube-shaped
section to be connected to the tubular section; a bottom section connected to one end of the
tube-shaped section; a liquid-sending tube connecting section to which a liquid-sending tube is to be
25 connected, one end of the liquid-sending tube connecting section being connected to the
tube-shaped section through the bottom section of the female connector, and an inside of the
liquid-sending tube connecting section being communicated with an inside of the tubular section when
the female connector is connected to the male connector; and a brim section provided so that at least
a part thereof protrudes to a side of the 



30 tube-shaped section opposite to the liquid-sending tube connecting section side, an inner
circumferential surface of the brim section opposed to a center axis of the tube-shaped section
includes an engagement wall protruding inward with a  6 longitudinal direction thereof being in a
circumferential direction, and a part of the inner circumferential surface of the brim section on the
tube-shaped section side relative to the engagement wall, which is recessed with respect to the center
axis relative to the engagement wall due to the presence of the engagement wall, 5 constitutes a
concave portion in which the engagement tab is to be stored, and         a surface of the engagement
tab facing the engagement wall when the female connector is connected to the male connector
includes an inclined surface that the engagement wall mounts in a sliding direction of the engagement
wall with respect to the engagement tab during the connection between the female connector and the
male 10 connector. [0014] A first connection structure of the present invention is a connection
structure of the above-mentioned female connector of the present invention and a male connector
having a tubular section through which a liquid-like substance flows out, wherein the male connector
includes:         a platform in which the tubular section is provided so as to protrude from a center of one
principal surface; and         an engagement tab protruding outward from an outer circumferential
surface of the platform, and the engagement tab and the engagement wall of the female connector are
20 engaged with each other when the engagement tab is stored in the concave portion of the female
connector. [0015] A second connection structure of the present invention is a connection structure of
the above-mentioned male connector of the present invention and a female connector, 25wherein the
female connector includes: 



a tube-shaped section to be connected to the tubular section; a bottom section connected to one end
of the tube-shaped section;         a liquid-sending tube connecting section to which a liquid-sending
tube is to be connected, one end of the liquid-sending tube connecting section being connected to the
30 tube-shaped section through the bottom section of the female connector, and an inside of the
liquid-sending tube connecting section being communicated with an inside of the tubular section when
the female connector is connected to the male connector; and  7         a brim section provided so that
at least a part thereof protrudes to a side of the tube-shaped section opposite to the liquid-sending
tube connecting section side,         an inner circumferential surface of the brim section opposed to a
center axis of the tube-shaped section includes an engagement wall protruding inward with a 5
longitudinal direction thereof being in a circumferential direction, and a part of the inner circumferential
surface of the brim section on the tube-shaped section side relative to the engagement wall, which is
recessed with respect to the center axis relative to the engagement wall due to the presence of the
engagement wall, constitutes a concave portion in which the engagement tab is to be stored, and
10the engagement tab and the engagement wall are engaged with each other when the engagement
tab of the male connector is stored in the concave poxion, [0016] Another male connector of the
present invention is a male connector to be connected to a female connector, having a tubular section
through which a liquid-like substance flows out, 15wherein the male connector includes:         a
platfoim in which the tubular section is provided so as to protrude from a center of one principal
surface; and         a brim section that protrudes from the one principal surface of the platform to the
tubular section side and is placed around the tubular section, 20the female connector includes: an
insertion section in which the tubular section is to be inserted;         a liquid-sending tube connecting
section to which a liquid-sending tube is to be connected, the liquid-sending tube connecting section
being connected to the insertion section and an inside of the liquid-sending tube connecting section
being 



25 communicated with an inside of the tubular section when the female connector is connected to the
male connector;         a flange section opposed to the platform when the female connector is
connected to the male connector; and              an engagement tab protruding outward from an outer
circumferential surface 30of the flange section,         an inner circumferential surface of the brim
section opposed to a center axis of the tubular section of the male connector includes an engagement
wall protruding  8 inward with a longitudinal direction thereof being in a circumferential direction, and a
part of the inner circumferential surface of the brim section on the platform side relative to the
engagement wall, which is recessed with respect to the center was relative to the engagement wall
due to the presence of the engagement wall, 5 constitutes a storage section in which the engagement
tab is to be stored, and a surface of the engagement wall facing the engagement tab when the female
connector is connected to the male connector includes an inclined surface that the engagement tab
mounts in a sliding direction of the engagement tab with respect to the engagement wall during the
connection between the female connector and the 10 male connector. [0017] A liquid-sending circuit of
the present invention includes: the female connector of the present invention; and a liquid-sending
tube connected to the liquid-sending tube connecting section of the female connector. [0018] A
medical container of the present invention includes: 15a container main section having a hollow
cylindrical port for injecting a liquid-like substance into the container main section or taking out the
liquid-like substance therefrom; and the male connector of the present invention, 



wherein the male connector is integrated with the port in the course of 20 molding or connected to the
port removably through connection means. [0019] In the present application, the male connector to be
connected to an example of the female connector of the present invention includes those which are
not the male connector according to the present invention, and hereinafter, such a male connector will
be referred to as a "male connector Q" so as to be discriminated from the male 25 connector of the
present invention. The female connector of the present invention to be connected to the "male
connector Q" will be, hereinafter, referred to as a "female connector A". A connection structure of the
male connector Q and the female connector A is the above-mentioned first connection structure.
[0020] The present application also discloses a male connector C of the present 30 invention to be
connected to the female connector A of the present invention. [0021] The female connector to be
connected to a male connector P of the present invention will be, hereinafter, referred to as a "female
connector B" so as to be  9 discriminated from the "female connector A" to be connected to the
above-mentioned "male connector Q". The male connector of the present invention to be connected to
the "female connector B will be, hereinafter, referred to as the "male connector P" so as to be
discriminated from the "male connector Q". The connection structure of the 5 male connector P and
the female connector B is the above-mentioned second connection structure.  [0022] The present
application also discloses a male connector E of the present invention different from the male
connector Q and the male connector P of the present invention, and the female connector to be
connected to the male connector E will be 10 referred to as a "female connector D" so as to be
discriminated from the other female connectors. Effects of the Invention [0023] In the female connector
A of the present invention, a surface of an engagement 



15 wall facing an engagement tab when the female connector A is connected to the male connector Q
or the male connector C includes an inclined surface with a gradient, which the engagement tab
mounts in a sliding direction of the engagement tab with respect to the engagement wall during the
connection between the female connector A and the male connector Q or the male connector C.
Further, in the male connector P 20 of the present invention, a surface of an engagement tab facing an
engagement wall when the female connector B is connected to the male connector P includes an
inclined surface with a gradient, which the engagement wall mounts in a sliding direction of the
engagement wall with respect to the engagement tab during the connection between the female
connector B and the male connector P. Further, in the male 25 connector E of the present invention, a
surface of an engagement wall of the male connector E, facing an engagement tab of the female
connector D when the female connector D is connected to the male connector E includes an inclined
surface that the engagement tab mounts in a sliding direction of the engagement tab with respect to
the engagement wall during the connection between female connector D and the male 30 connector E.
[0024] Therefore, when a tubular section is inserted in a deeper portion of a tube-shaped section, or
when the tube-shaped section is inserted in a deeper portion of  10 the tubular section, the tubular
section and the tube-shaped section can be connected to each other easily, and liquid-tightness also
can be ensured. Further, since the tubular section and the tube-shaped section are connected to each
other easily, the sliding resistance of the engagement tab with respect to the engagement wall also
can 5 be decreased. [0025] Further, the female connector A of the present invention, the female
connector B, and the female connector D are made of materials having a hardness higher than that of
a material having flexibility and elasticity such as natural rubber, or synthetic rubber. Therefore, a
liquid-sending tube can be connected to a liquid-sending tube 10 connecting section easily, and in
particular, the liquid-sending tube can be easily connected to the liquid-sending tube connecting
section by a machine. Thus, a cost also can be reduced. Brief Description of Drawings 15 [0026] [FIG.
1A] FIG. IA is a front view showing an example of a schematic configuration of a medical container
having an example of a male c_ormector Q (male connector 10) to which an example of a female
connector A (female connector 15) of the present invention is to be connected. 



[FIG. 1B] FIG. 1B is a bottom view of the medical container shown in FIG. 1A, 20[FIG. 2A] FIG. 2A is a
partially enlarged perspective view of the medical container of FIG. 1A. [FIG. 2B] FIG. 2B is a partially
enlarged front view of the medical container of FIG. IA.              [FIG. 2C1 FIG. 2C is a partially
enlarged bottom view of the medical container 25 of FIG. lA (it should be noted that a container main
section is omitted).         [FIG. 3A] FIG. 3A is a perspective view showing a schematic configuration of
the female connector 15. [FIG. 3B1 FIG. 3B is a plan view of the female connector 15 shown in FIG.
3A. [FIG. 3C] FIG. 3C is a front view of the female connector 15 shown in FIG. 3A. 30[FIG. 3D] FIG.
3D is a cross-sectional view taken along a line A-A' of the female connector 15 shown in FIG. 3A_
[FIG. 3E] FIG. 3E is a cross-sectional view taken along a line B-B' of the  11 female connector 15
shown in FiG. BA         [FIG. 41 FIG. 4 is a cross-sectional view illustrating a state of the connection
between the male connector 10 shown in PIG. 2A and the female connector 15 shown in FIG. 3A.
[FIG. 5A] FIG. 5A is a perspective view illustrating a state of the connection between the male
connector 10 shown in FIG. 2A and the female connector 15 shown in FIG. 3A.           [FIG. 5131 FIG.
5B is a perspective view illustrating a state of the connection between the male connector 10 shown in
FIG. 2A and the female connector 15 shown 10 in FIG. 3A. [FIG. 61 FIG. 6 is a cross-sectional view
illustrating a state in which the male connector 10 shown in FIG. 2A and the female connector 15
shown in FIG. 3A are connected to each other. 



[FIG. 7A1 FIG. 7A is a front view showing an example of a schematic 15 configuration of a medical
container including an example of a male connector P (male connector 30) of the present invention to
which an example of a female connector B (female connector 35) is to be connected. [FIG. 7B] FIG.
7B is a bottom view of the medical container shown in PIG. 7A. [FIG. 8A1 FIG. 8A is a partially
enlarged perspective view of the medical 20 container of FIG. 7A.         [FIG. 8131 FIG. 8B is a
partially enlarged front view of the medical container of FIG. 7A.         [PIG. 8C] PIG. 8C is a partially
enlarged bottom view of the medical container of FIG. 7A (it should be noted that a container main
section is omitted). 25[FIG. 9A] FIG. 9A is a perspective view showing a schematic configuration of the
female connector 35 to be connected to the male connector 30 shown in PIG. 7A. [FIG. 9131 FIG. 9B
is a plan view of the female connector 3o shown in FIG. 9A. [FIG. 9C] FIG. 9C is a front view of the
female connector 35 shown in FIG. 9A. [FIG. 9D1 FIG, 9D is a cross-sectional view taken along a line
A-A of the 30 female connector 35 shown in FIG. 9A.         [FIG. 9E] FIG. 9E is a cross-sectional view
taken along a line B-B' of the female connector 35 shown in FIG. 9A.  12       [FIG. 10] FIG. 10 is a
cross-sectional view illustrating a state of the connection between the male connector 30 shown in
FIG. 8A and the female connector 35 shown in FIG. 9A.        [FIG. 11A] FIG. 11A is a perspective view
illustrating a state of the connection between the male connector 30 shown in FIG. 8A and the female
connector 35 shown in FIG. 9A.        [FIG. 11B] FIG. 11B is a perspective view illustrating a state of the
connection between the male connector 30 shown in FIG. 8A and the female connector 35 shown in
FIG. 9A_ 



10[FIG. 121 FIG. 12 is a cross-sectional view illustrating a state in which the male connector 30 shown
in FIG. BA and the female connector 35 shown in _FIG. 9A are connected to each other.          [FIG.
13] FIG. 13 is an exploded view showing a schematic configuration of a medical container including
another example of the male connector P (male connector 1560) of the present invention.       [FIG. 14]
FIG. 14 is a front view showing an example of a schematic configuration of a transintestine nutrient
supply set that includes a liquid-sending circuit including the female connector 15 or the female
connector 35. [FIG. 15] FIG. 15 is a front view showing an example of a schematic 20 configuration of
a medical container including another example of the male connector P (male connector 70) of the
present invention.       [FIG. 16] FIG. 16 is a cross-sectional view showing a state in which a cap is
attached to the male connector 30 shown in FIGS. 8A and 8B.            [FIG. 17A] FIG. 17A is a
perspective view showing a schematic configuration 25 of the cap shown in FIG. 16. [FIG. 17B] FIG.
17B is a plan view of the cap shown in FIG. 17A. [FIG. 17C] FIG. 17C is a front view of the cap shown
in F'1G. 17A_ [FIG. 17D] FIG. 17D is a cross-sectional view taken along a line A-A' of the cap shown
in FIG. 17A. 30[FIG. 18A FIG. 18A is a front view showing an example of a schematic configuration of
a medical container having an example of a male connector C (male connector 120) of the present
invention to which an example of a female connector A  13 (female connector 125) of the present
invention is to be connected. [FIG. 18B] FIG. 18B is a bottom view of the medical container shown in
FIG. 18A. [FIG. 19A1 FIG. 19A is a partially enlarged perspective view of the medical 



container of FIG. 18A. [FIG. 19B1 FIG. 19B is a partially enlarged front e of the medical container of
FIG. 18A. [FIG. 19C1 FIG. 19C is a partially enlarged bottom view of the medical container of FIG. 18A
(it should be noted that a container main section is omitted). 10[FIG. 20A] FIG. 20A is a perspective
view showing a schematic configuration of the female connector 125 to be connected. to the male
connector 120 shown in HG. 18A [FIG. 20B1 FIG. 20B is a plan view of the female connector 125
shown in FIG. 20A. 15[FIG. 20C] FIG. 20C is a front view of the female connector 125 shown in FIG.
20A.         [FIG. 20D1 FIG. 20D is a cross-sectional view taken along a line A-A of the female
connector 125 shown in FIG. 20A.              [FIG. 20E] FIG. 20E is a cross-sectional view taken along a
line B-B' of the 20 female connector 125 shown in FIG. 20A [FIG. 21] FIG. 21 is a cross-sectional view
illustrating a state of the connection between the male connector 120 shown in FIG. 19A and the
female connector 125 shown in FIG. 20A.            [FIG. 22A] FIG. 22A is a perspective view illustrating
a state of the connection 25 between the male connector 120 shown in FIG. 19A and the female
connector 125 shown in FIG. 20A. 



[FIG. 22B] FIG. 22B is a perspective view illustrating a state of the connection between the male
connector 120 shown in FIG. 19A and the female connector 125 shown in FIG. 20A. 30[FIG. 231 HG.
23 is a cross-sectional view illustrating a state in which the male connector 120 shown in FIG. 19A and
the female connector 125 shown in FIG. 20A are connected to each other.  14        [FIG. 241 FIG. 24
is a cross-sectional view illustrating another example of the female connector of the present invention.
[FIG. 251 FIG. 25 is a front view of another example of the male connector of the present invention to
be connected to the female connector shown in FIG. 24.         [FIG. 26A1 FIG. 26A is a front view
showing an example of a schematic configuration of a medical container having an example of a male
connector E (male connector 180) of the present invention to which an example of a female connector
D (female connector 85) is to be connected. [FIG. 26B] FIG. 26B is a bottom view of the medical
container shown in FIG. 10 26A.         [FIG. 27A1 FIG. 27A is a partially enlarged perspective view of
the medical container of FIG. 26A.         [FIG. 27B] FIG. 27B is a partially enlarged front view of the
medical container of FIG. 26A. 15[FIG. 27C1 FIG. 27C is a partially enlarged bottom view of the
medical container of FIG. 26A (it should be noted that a container main section is omitted).         [FIG.
28A] FIG. 28A is a perspective view showing a schematic configuration of the female connector 85 to
be connected to the male connector 180 shown in FIG. 26A. 20[FIG. 28B] FIG. 28B is a plan view of
the female connector 85 shown in FIG. 



28A. [FIG. 28C] FIG. 28C is a front view of the female connector 85 shown in FIG. 28A.              [FIG.
2811)] FIG. 2811) is a cross-sectional view taken along a line A-A of the 25 female connector 85
shown in FIG. 28A.         [FIG. 28E1 FIG. 28E is a cross-sectional view taken along a line B-B' of the
female connector 85 shown in FIG. 28A. [FIG. 29] FIG. 29 is a cross-sectional view illustrating a state
of the connection      between the male connector 180 shown in FIG. 27A and the female connector 85
30 shown in FIG. 28A. [FIG. 30A] FIG. 30A is a perspective view illustrating a state of the connection
between the male connector 180 shown in FIG. 27A and the female connector 85  15 shown in FIG.
28A.       [FIG. 30B] FIG. 30B is a perspective view illustrating a state of the connection between the
male connector 180 shown in FIG. 27A and the female connector 85 shown in FIG. 28A. 5[FIG. 311
FIG. 31 is a cross-sectional view illustrating a state in which the male connector 180 shown in FIG.
27A and the female connector 85 shown in FIG. 28A are connected to each other.          [FIG. 321 FIG.
32 is a cross-sectional view showing schematic configurations of an example of a conventional male
connector and an example of a conventional female 10 connector.       [FIG. 33] FIG. 33 is a
perspective view of an example of a handle of the conventional female connector.       [FIG. 34] FIG.
34 is a perspective view showing an example of a schematic configuration of the conventional male
connector. 



15 Description of the Invention [0027] In a preferred example of the above-mentioned female
connector A of the present invention, when the female connector A is connected to the male connector
Q or the male connector C, an outer circunaferential surface of the tube-shaped section is 20 in
contact with an inner circumferential surface of the tubular section. The female connector A further
includes a medium-diameter tube-shaped section, at least a part of an inner circumferential surface of
which is in contact with an outer circumferential surface of the tubular section and one end of which is
connected to the tube-shaped section through the bottom section. In this case, the medium-diameter
tube-shaped 25 section functions so as to press the tubular section against the tube-shaped section
side, which further enhances the liquid-tightness of the connection structure of the female connector A
and the male connector Q or the male connector C. [0028] Apreferred example of the female
connector A of the present invention further includes a large-diameter tube-shaped section that is
placed around the 30 medium-diameter tube-shaped section so that a space is formed between the
medium-diameter tube-shaped section and the large-diameter tube-shaped section, and one end of
which is connected to the medium-diameter tube-shaped section  16 through the bottom section. The
thickness of the large-diameter tube-shaped section is larger than that of the medium-diameter
tube-shaped section, and the brim section is connected to the medium-diameter tube-shaped section
through the large-diameter tube-shaped section. In this case, by reducing the thickness of the
medium-diameter 5 tube-shaped section to provide the medium-diameter tube-shaped section with
slight flexibility, the insertion resistance generated when the tubular section is inserted between the
medium-diameter tube-shaped section and the tube-shaped section can be reduced, and the strength
of the female connector A can be ensured. [0029] A preferred example of the female connector A of
the present invention further 10 includes a cross-linking section that is placed between the
medium-diameter tube-shaped section and the large-diameter tube-shaped section and partially
connects the medium-diameter tube-shaped section to the large-diameter tube-shaped section. In this
case, the strength of the medium-diameter tube-shaped section having a relatively smaller thickness
can be enhanced. Further, the flexibility of the 15 medium-diameter tube-shaped section having a
relatively small thickness can be ensured, and the strength of the medium-diameter tube-shaped
section can be held, by adjusting the number of the cross-linking sections. [0030] Apreferred example
of the female connector A of the present invention further includes a grasping section that protrudes
outward from an outer circumferential 20surface of the large-diameter tube-shaped section. In this
case, the rotation of the 



female connector A can be performed easily [00311 When the engagement tab of the male connector
Q includes an engagement chip and a first lock protrusion formed on a surface of the engagement chip
opposite to a surface of the engagement chip on the tube-shaped section side, in a preferred 25
example of the female connector A of the present invention, a surface of the engagement wall facing
the engagement tab when the female connector A is connected to the male connector Q includes a
first lock concave potLion that is connected to the inclined surface and in which the first lock protrusion
having slid over the inclined surface is to be stored. In this case, it can be confirmed that the
engagement tab and 30 the engagement wall are engaged with each other sufficiently, based on the
vibration transmitted to the hand immediately after the first lock protrusion is stored in the first lock
concave portion.  17 [00321 In a preferred example of the female connector A of the present invention,
the engagement tab of the male connector Q or the male connector C includes a plane that slides over
an inclined surface during the connection between the female connector A and the male connector Q
or the male connector C and that is parallel to the inclined 5 surface. In this rase, the degradation of
the engagement tab involved in sliding, such as the scraping off of a portion of the engagement tab,
which is in contact with the inclined surface, is suppressed. 10033] In a preferred example of the
female cormector A of the present invention, when the inclined surface is defined as a first inclined
surface, a surface of the 10 engagement wall facing the engagement tab has a stepped structure
including the first inclined surface, a second inclined surface, and a first stepped surface extending
between the first inclined surface and the second inclined surface, and when the female connector A is
connected to the male connector C, the engagement tab of the male connector C includes a third
inclined surface opposed to the first inclined surface, 15 a fourth inclined surface opposed to the
second inclined surface, and a second stepped surface opposed to the first stepped surface. In this
case, since the contact area between the engagement wall and the engagement tab is large, a stress
acting in a direction opposite to the rotation direction of the female connector A during the engagement
is dispersed, and the damage to the engagement wall and/or engagement 20 tab due to the
concentration of a stress, etc. can be suppressed. The male connector C of the present invention to be
connected to the female cormector A in this embodiment includes: a tubular section; a platform in
which the tubular section is provided so as to protrude from a center of one principal surface; and an
engagement tab protruding outward from an outer circumferential surface of the platform, wherein the 



25 engagement tab includes a third inclined surface opposed to the first inclined surface, a fourth
inclined surface opposed to the second inclined surface, and a second stepped surface opposed to the
first stepped surface, when the female connector A is connected to the male connector C. [00341 In
the case where a surface of the engagement wall facing the engagement tab 30 of the female
connector B when the female connector B is connected to the male connector P of the present
invention includes a second lock protrusion, in a preferred example of the male connector P of the
present invention, the engagement tab includes  18 a second lock concave portion in which the
second lock protrusion having slid over the inclined surface is to be stored. In this case, it can be
confirmed that the engagement tab and the engagement wall are engaged with each other sufficiently,
based on the vibration transmitted to the hand immediately after the second lock protrusion is 5 stored
in the second lock concave portion. [0035] When the male connector P is not connected to the female
connector B, an opening of the tubular section of the male connector P may be closed with a cap.
[0036] The cap includes members having the same structures as those of the tube-shaped section, the
bottom section, and the brim section of the female connector B, 10 and a sealing bottom section that
closes the opening of the tubular section of the male connector P when the cap is attached to the male
connector P, in place of the liquid-sending tube connecting section of the female connector B. [0037]
Hereinafter, the present invention will, be described in detail by way of preferred embodiments in a
transintestine nutrition therapy through a nasotracheal 15 tube. It should be noted that the
embodiments merely are embodied examples of the present invention, and the present invention is not
limited thereto. [0038] (Embodiment 1)        FIG. IA is a front view showing a schematic configuration
of an example of a medical container (medical container 100) including an example of a male
connector Q 20 (male connector 10) to which an example of a female connector A (female connector
15) of the present invention is to be connected. FIG. 1B is a bottom view of the medical container
shown in FIG. 1A. FIG. 2A is a partially enlarged perspective view of the medical container of FIG. 1A.
FIG. 2B is a partially enlarged front view of the medical container of FIG. 1A. FIG. 20 is a partially
enlarged bottom view of the 25 medical container of FIG. LA. (it should be noted that a container main
section is not shown). In FIG. 2A, alternate long and short dashed lines Ill indicate a center axis 



of the male connector 10. The direction of the center axis 111 is defined as an up-and-down direction,
and an upper side on the drawing surface (a container main section 101 side of the medical container
100) of FIG. 2A is referred to as an "upper 30 side" and a lower side on the drawing surface (side to
which the female connector 15 is to be connected) is referred to as a "lower side". [0039] The medical
container 100 includes the container main section 101 filled with  19 a liquid-like substance and having
a hollow cylindrical port 102 for injecting the  liquid-like substance into the container main section 101
or taking out the liquid-like substance therefrom, and the male connector 10. In the example shown in
FIG. 1A, the male connector 10 is integrated with the port 102 during molding. The male connector 10
is made of a material having a relatively high hardness, and is formed using; for example, polyolefm
resin such as polypropylene or polyethylene, polycarbonater resin, etc. although not limited thereto.
[0040] The hardness of the male connector 10 measured based on JIS-K7202 is preferably R40 to
R140, and more preferably R50 to R100. 10 [0041] The male connector 10 has a platform 12. The
platform 12 is provided with a tubular section 11 protruding downward from the center of one principal
surface of the platform 12. In the tubular section 11 and the platform 12, a through-hole 13 through
which the liquid-like substance in the container main section 101 flows out is formed.     The platform
12 has a pair of engagement tabs 14 protruding outward from an outer 15 circumferential surface of
the platform 12. The pair of engagement tabs 14 protrude, for example, at symmetrical positions with
respect to the center axis 111 and in a radial direction with respect to the center axis 111. [0042] As
shown in FIG. 2B, each engagement tab 1.4 has an engagement chip 14a extending substantially in a
horizontal direction and a first lock protrusion 14b formed 20 at one end of the engagement chip 14a
so as to protrude upward. As shown in FIG. 2A, a lower surface 12a of the platform 12 is a fiat surface,
and the lower surface 12a and lower surfaces 14c of the pair of engagement tabs 14 are present on
the same plane. As shown in FIG. 2C, the outer diameter of the platform 12 is DM21, and the distance
between tops of the pair of engagement tabs 14 is DM22 (DM22 > DM21). 25 [0043] FIG. 3A is a
perspective view showing a schematic configuration of an example of the female connector 15 to be
connected to the male connector 10. FIG. 3B is a plan view of the female connector 15 shown in FIG.
3A. FIG. 3C is a front view of the female connector 15 shown in FIG. 3A. FIG. 3D is a cross-sectional
view taken along an A--A' line of the female connector 15 shown in FIG. 3A. FIG. 3E is a 30
cross-sectional view taken along a B-B' line of the female connector 15 shown in FIG. 3A. 



[0044] As shown in FIGS. 3A to 3E, the female connector 15 includes a bottom  20 section 16, a
tube-shaped section 18, a mediunrdiameter tube-shaped section 17, a large-diameter tube-shaped
section 19, a liquid-sending tube connecting section 20, brim sections 21, and grasping sections 22.
Alternate long and short dashed lines 151 indicate a center axis of the tube-shaped section 18, which
is matched with the center axis of the female connector 15, the tube-shaped section 18, the
medium-diameter tube-shaped section 17, the large-diameter tube-shaped section 19, and the
liquid-sending tube connecting section 20. The direction of the center axis 151 is defined as an
up-and-down direction, and an upper side on the drawing surface (side to be connected to the male
connector 10 described later) of FIG. 3A is referred to as an 10 "upper side" and a lower side on the
drawing surface is referred to as a "lower side" (side to which a liquid-sending tube is to be
connected). [0045] As shown in FIG. 3E, the tube-shaped section 18 is provided so as to protrude
from a surface of the bottom section 16 opposite to a surface thereof on the liquid-sending tube
connecting section 20. One end of the tube-shaped section 18 is 15 connected to the liquid-sending
tube connecting Qection 20 through the bottom section 16. The outer diameter of the tube-shaped
section 18 is equal to or slightly smaller than the inner diameter of the tubular section 11. Therefore,
an outer circumferential surface 18a (see FIG. 3B) of the tube-shaped section 18 comes into tight
contact with the inner circumferential surface of the tubular section 11 when the female connector 20
15 and the male connector 10 are connected to each other. Thus, the male connector 10 and the
female connector 15 can be connected to each other reliably without causing the leakage of the
liquid-like substance. [0046] The medium-diameter tube-shaped section 17 is placed around the
tube-shaped section 18, and one end of the medium-diameter tube-shaped section 17 is 25 connected
to the tube-shaped section 18 through the bottom section 16. An annular space 112 (see FIG. 3B) is
present between an inner circumferential surface 17a of the medium-diameter tube-shaped section 17
and the outer circumferential surface 18a of the tube-shaped section 18. When the female connector
15 and the male connector 10 are connected to each other, the mediu_m-diameter tube-shaped
section 17 functions in 30 such a manner that the inner circumferential surface 17a (see FIG. 3B, etc.)
comes into contact with an outer circumferential surface of the tubular section 11 to press the tubular
section 11 against the tube-shaped section 18 side. In the female connector  21 15, the
medium-diameter tube-shaped section 17 is not necessarily required. However, the presence of the
medium-diameter tube-shaped section 17 can suppress the leakage of the liquid-like substance more
reliably. From the viewpoint of enhancing the contact between the inner circumferential surface 17a of
the medium-diameter tube-shaped section 17 and the outer circumferential surface ha (see FIG. 2A
etc.) of the tubular section 11, the irmer diameter of the medium-diameter tube-shaped section 17 may
decrease gradually from the lower side (bottom section 16 side) to the upper side (tip end side of the
medium-diameter tube-shaped section 17). 10 [0047] The large-diameter tube-shaped section 19 is
placed around the 



medium-diameter tube-shaped section 17 and spaced therefrom One end of the large-diameter
tube-shaped section19 is connected to the tube-shaped section 18 and the medium-diameter
tube-shaped section 17 through the bottom section 16. The large-diameter tube-shaped section 19 is
placed between the medium-diameter 15 tube-shaped section 17 and the brim sections 21 to connect
them to each other. A thickness W1 of the large-diameter tube-shaped section 19 is larger than a
thickness W2 of the medium-diameter tube-shaped section 17 (see FIG. 3E). In the female connector
15, the brim sections 21 may be connected directly to the medium-diameter tube-shaped section 17,
and the large-diameter tube-shaped section 19 is not 20 necessarily required. However; the presence
of the large-diameter tube-shaped section 19 can decrease the insertion resistance generated when
the tube-shaped section 18 is inserted in the tubular section 11 and also ensure the strength of the
female connector 15, while enhancing liquid-tightness for the reasons described later. [0048] As
described above, when the inner diameter of the medium-diameter 25 tube-shaped section 17
decreases gradually from the lower side to the upper side, the contact between the inner
circumferential surface 17a of the medium-diameter tube-shaped section 17 and the outer
circumferential surface ha of the tubular section 11 is enhanced to increase liquid-tightness. However,
along with the enhancement of contact, the insertion resistance generated when the tubular section 11
is inserted in 30 the medium-diameter tube-shaped section 17 increases. Further, the
above-mentioned insertion resistance generated during the rotation of the female connector 15 and/or
the male connector 10, which is conducted in order to engage the  22 engagement tabs 14 of the male
connector 10 with the brim sections 21 of the female connector 15, also increases. The
above-mentioned insertion resistance can be decreased, for example, by reducing the thickness W2 of
the medium-diameter 



tube-shaped section 17 to provide the medium-diameter tube-based section 17 with 5 some flexibility.
However, on the other hand, the strength of the medium-diameter tube-shaped section 17 decreases.
When the brim sections 21 are connected directly to the thin medium-diameter tube-shaped section
1.7, the durability of the female connector 15 with respect to the above-mentioned rotation is
degraded. [00491 If the female connector 15 has the large-diameter tube-shaped section 19, 10 which
is connected to the medium-diameter tube-shaped section 17 and the tube-shaped section 18 through
the bottom section 16 and is larger in thickness than the tube-shaped section 18, even when the
thickness W2 of the medium-diameter tube-shaped section 17 is reduced so as to decrease the
above-mentioned Insertion resistance, the strength of the female connector 15 can be ensured.
Further, when the 15 female connector 15 has a certain size, the female connector 15 can be grasped
easily, which enables the easy rotation. From such a viewpoint, it is preferred that the female
connector 15 has the large-diameter tube-shaped section 19. [0050] It is preferred that the female
connector 15 has a plurality of cross-linking sections 191 (see FIG. 3B) that are provided between the
medium-diameter 20 tube-shaped section 17 and the large-diameter tube-shaped section 19 and that
extend in a radial direction with respect to the center axis 151 to connect partially the outer
circumferential surface of the medium-diameter tube-shaped section 17 and the inner circumferential
surface of the large-diameter tube-shaped section 19 to each other. When the female connector 15
has the plurality of cross-linking sections 191, the 25 strength of the medium-diameter tube-shaped
section 17 is enhanced further. The number of the cross-linking sections 191 is selected appropriately
depending upon a material and the like of the female connector 15 so that the flexibility of the
medium-diameter tube-shaped section 17 is ensured and the strength of the medium-diameter
tube-shaped section 17 is held. It is more preferred that the 30 plurality of cross-linking sections 191
are placed at an equal interval in a circumferential direction, that is, a space 113 (see FIG. 3B)
between the medium-diameter tube-shaped section 17 and the large-diaraeter tube-shaped section
23 19 is divided at an equal interval. in the circumferential direction from the viewpoint of ensuring the
flexibility of the medium-diameter tube-shaped section 17 and holding the strength of the
medium-diameter tube-shaped section 17. 



[0051] A pair of the grasping sections 22 protruding outward from the outer circumferential surface 19a
of the large-diameter tube-shaped section 19 (in a direction orthogonal to the center axis 151) are
formed around the large-diameter tube-shaped section 19. Regarding the rotation conducted so as to
engage the engagement tabs 14 with the brim sections 21, the female cnrmector 15 is rotated with the
pair of grasping sections 22 grasped. Although the pair of grasping sections 22 are not necessarily 10
required, the presence of the pair of grasping sections 22 in the female connector 15 facilitates the
above-mentioned rotation. [0052] It is preferred that each grasping section 22 is placed between the
brim sections 21 adjacent to each other in the circumferential direction for the reason that the grasping
section 22 can be grasped easily and the rotation can be conducted easily, 15 and it is more preferred
that each grasping section 22 is placed so that the distance from each of the brim sections 21 adjacent
to each other in the circumferential direction becomes equal. Although there is no particular limit to the
shape of each grasping section 22; it is preferred that a pair of principal surfaces 221, 223 of each
grasping section 22 are parallel to an up-and-down direction (the direction of the 20 center axis 151 is
defined as the up-and-down direction), as shown in FIG. 3A, for the reason that the grasping sections
22 can be grasped easily and the rotation can be conducted easily. Further, it is more preferred that a
plurality of ribs 22a for preventing slipping are formed on at least one of the pair of principal surfaces
221, 223, and it is still more preferred that the longitudinal direction of the ribs 22a is parallel to 25 the
up-and-down direction. [0053] The pair of brim sections 21 are formed around and on the upper side of
the large-diameter tube-shaped section 19. The pair of brim sections 21 are symmetrical with respect
to the center axis 151. The brim section 21 includes an arc-shaped wall 212 substantially along the
cylindrical surface with the center axis 151 being a center 30 axis, and a bridge section 213 that
extends in a direction perpendicular to the center axis 151 and connects the lower end of the
arc-shaped wall 212 to the upper end of the large-diameter tube-shaped section 19.  24  [0054] The
arc-shaped wall 212 includes a passage region 214, an engagement region 215, and a non-passage
region 216 (see FIG. 3B) in accordance with the difference in shape of the inner circumferential
surface opposed to the center axis 151. The inner circumferential surface of the passage region 214 is
a part of a cylindrical surface with a diameter DF21, and the inner circumferential surface of the
non-passage region 216 is a part of a cylindrical surface with a diameter DF23 (DF23 < DF21). The
engagement region 215 between the passage region 214 and the non-passage region 216 includes an
engagement wall 217 at an upper end, which extends in the circumferential direction so as to connect
the upper end of the passage region 214 to 10 the upper end of the non-passage region 216. The
inner circumferential surface of the engagement wall 217 opposed to the center axis 151 is a part of a
cylindrical surface with a diameter DF22 (DF22 < DF21). Due to the presence of the engagement wall
217 in the engagement region 215, a region between the engagement wall 217 and the bridge section
213 is dented in a concave shape. More specifically, the region between 



15 the engagement wall 217 and the bridge section 213 is recessed relatively from the engagement
wall 217 with respect to the center axis to form a concave portion 218. The non-passage region 216
adjacent to the engagement region 215 in the circumferential direction includes a convex portion
221that protrudes relative to the concave portion 218. On the lower surface of the engagement wall
217 on the 20 non-passage region 216 side (an end portion on the non-passage region 216 side of a
surface of the engagement wall 217 on the concave portion 218 side, an end portion on the
non-passage region 216 side of a surface of the engagement wall 217 facing the bridge section 213),
a lock concave portion 219 dented in a concave shape is formed. In a portion of the bridge section
213, facing the engagement wall 217, a through-hole 25 220 (see FIG. 3E) passing through the bridge
section 213 in a thickness direction thereof is formed; however, the through-hole 220 need not be
provided. [0055] A portion of a surface of the engagement wall 217 on the concave portion 218 side
(surface facing the bridge section 213), away from the convex portion 221 relative to a portion in which
the first lock concave portion 219 is formed, specifically, a region 30 from one end of the surface of the
engagement wall 215 on the concave portion 218 side, away from the convex portion 221, to the first
lock concave portion 219 includes an inclined surface 222. The inclined surface 222 is inclined
gradually so that the  25 distance from the bridge section 213 (in the case where the through-hole 220
is formed in the bridge section 213, an imaginary surface in the same plane as that of the bridge
section 213, facing the inclined surface 222) decreases from one end away from the convex portion
221 to the first lock concave portion 219. 5 [0056] Next, a method for connecting the female connector
15 to the male connector 10 will be described. As shown in FIG. 4, the tubular section 11 of the male
connector 10 is inserted in the space between the tube-shaped section 18 and the medium-diameter
tube-shaped section 17 of the female connector 15. Then, for example, when the female connector 15
is rotated slightly around the center axis, the 10 first lock protrusion 14b of the engagement tab 14
comes into contact with the inclined surface 222 of the engagement wall 217, as shown in FIG. 5A.
[0057] Then, the female connector 15 is rotated around the center axis with respect to the male
connector 10 with the grasping sections 22 grasped. As shown in FIGS. 5A and 5B, the first lock
protrusion 14b slides over the inclined surface 222 while being 15 pressed against the inclined surface
222 along with the rotation of the female connector 15, and the engagement tab 14 mounts the
inclined surface 222 in the sliding direction of the engagement tab 14 with respect to the engagement
wall 217. That is, the surface of the engagement wall 217 facing the engagement tab 14 includes the
inclined surface 222 which the engagement tab 14 mounts in the sliding direction 20 of the
engagement tab 14 with respect to the engagement wall 217 during the connection between the
female connector 15 and the male connector 10. Therefore, a force acting so that the tubular section
11 of the male connector 10 is pushed in between the tube-shaped section 18 and the
medium-diameter tube-shaped section 17 



of the female connector 15 (force at which the male connector 10 and the female 25 connector 15
approach each other) is provided to the male connector 10 and the female connector 15, along with
the rotation of the female connector 15. Therefore, the engagement tab 14 is stored in the concave
portion 218, and the tubular section 11 is inserted more deeply between the tube-shaped section 18
and the medium-diameter tube-shaped section 17, whereby a state shown in FIG. 6 is obtained. 30
[0058] Thus, even when both the male connector 10 and the female connector 15 are made of a
material having a hardness higher than that of a material having flexibility and elasticity such as natural
rubber, or synthetic rubber, the tube-shaped section 18  26 can be inserted easily in a deeper portion
of the tubular section 11, and high liquid-tightness obtained by the tight contact between the inner
circumferential surface of the tubular section 11 and the outer circumferential surface of the
tube-shaped section 18 also can be ensured. Further, since the tube-shaped section 18 can be
inserted easily in a deeper portion of the tubular section 11, the sliding resistance of the engagement
tab 14 with respect to the inclined surface 222 also can be decreased. Further, since the female
connector 15 is made of a material having a hardness higher than that of a material having flexibility
and elasticity such as natural rubber, or synthetic rubber, a liquid-sending tube having flexibility can be
10 connected easily to the liquid-sending tube connecting section 20 of the female connector 15, and
in particular, the liquid-sending tube can be connected easily to the liquid-sending tube connecting
section by a machine. Accordingly, a cost also can be reduced. [0059] The female connector 15 is
provided with the convex portion 221 (see FIG. 3A) 15 adjacent to the concave portion 218 in which
the engagement tab 14 is to be stored. Therefore, if the engagement tab 14 of the male connector 10
is allowed to enter the concave poiLion 218 and move further until coming into contact with the convex
portion 221, the engagement tab 14 and the engagement wall 217 can be engaged with each other
reliably 20[0060] It is preferred that the rotation of the female connector 15 with respect to the male
connector 10 is regulated by the contact of the engagement tab 14 of the male connector 10 with the
convex portion 221 of the female connector 15. Thus, the engagement tab 14 and the engagement
wall 217 can be engaged with each other reliably by a simple operation of rotating the female
connector 15 with respect to the 25 male connector 10 until the rotation is regulated. 



[0061] The hardness of the male connector 10 measured based on JIS-K7202 is preferably R40 to
R140, more preferably R50 to R100, for the reason that the engagement tab 14 is unlikely to be
scraped off during the engagement of the engagement tab 14 with the engagement wall 217. 30 [0062]
The hardness of the female connector 15 measured based on JIS-K7202 is preferably R40 to R140,
more preferably 1150 to 11100, from the viewpoint of enhancing the connection operability of the
liquid-sending tube having flexibility with respect to  27 the liquid-sending tube connecting section.
[0063] (Embodiment 2)         FIG. 7A is a front view showing a schematic configuration of an example
of a medical container (medical container 300) including an example of a male connector P 5 (male
connector 30) of the present invention to which an example of a female connector B (female connector
35) is to be connected. FIG. 7B is a bottom view of the medical container shown in FIG. 7A. FIG. 8A is
a partially enlarged perspective view of the medical container of 1,1G. 7A. FIG. 8B is a partially
enlarged front view of the medical container of FIG. 8A. FIG. 8C is a partially enlarged bottom view of
the 10 medical container of FIG. 7A (it should be noted that a container main section is not shown). In
FIG. 84 alternate long and short dashed lines 333 indicate a center as of the male connector 30. The
direction of the center axis 333 is defined as an up-and-down direction, and an upper side on the
drawing surface (a container main section 301 side of the medical container 300) of FIG. 8A is referred
to as an "upper 15 side" and a lower side on the drawing surface (side to which the female connector
35 is to be connected) is referred to as a "lower side". [0064] The medical container 300 includes the
container main section 301 filled with a liquid-like substance and having a hollow cylindrical port 302
for injecting the liquid-like substance into the container main section 301 or taking out the liquid-like 20
substance therefrom, and the male connector 30. In the example shown in FIG. 7A, the male
connector 30 is integrated with the port 302 during molding. The material and hardness of the male
connector 30 may be the same as those of the medical container 100 described in (Embodiment 1).
[0065] The male connector 30 has a platform 32. The platform 32 is provided with a 25 tubular section
31 protruding downward from the center of one principal surface of the platfcam 32. In the tubular
section 31 and the platform 32, a through-hole 33 through which the liquid-like substance in the
container main section 301 flows out is formed. The platform 32 has a pair of engagement tabs 34
protruding outward from an outer circumferential surface of the platform 32. The pair of engagement
tabs 34 



30 protrude at symmetrical positions with respect to the center axis 333 and in a radial direction with
respect to the center axis 333. [0066] As shown in FIG. 8B, an upper surface of each engagement tab
34 (surface  28 opposite to a surface on the tubular section 31 side) includes an inclined surface 34a
and a portion dented in a concave shape (second lock concave portion 34b). The height of the inclined
surface 34a increases from one end (end on the left side on the drawing surface of FIG. 8B) away
from the second lock concave portion 34b of both 5 ends in the circumferential direction of the platform
32 on the upper surface of the engagement tab 34 to the second lock concave portion 34b. That is, the
inclined surface 34a is an inclined surface in which the other end is higher than the above-mentioned
one end. As shown in FIG. 8B, the thickness of each engagement tab 34 increases gradually from an
end on the left side to the second lock concave 10 portion 34b. As shown in FIG. 8A, a lower surface
32a (see FIG. 8A) of the platform 32 is a flat surface. The lower surface 32a and lower surfaces 34c of
a pair of engagement tabs 34 are present on the same plane The outer diameter of the platform 32 is
DM31, and the distance between tops of the pair of engagement tabs 34 is DM32 (DM32 > DM31).
15[00671 FIG. 9A is a perspective view showing a schematic configuration of an example of the
female connector 35 to be connected to an example of the male connector 30 of the present invention.
FIG. 9B is a plan view of the female connector 35 shown in FIG. 9A. FIG. 9C is a front view of the
female connector 35 shown in FIG. 9A. FIG. 9D is a cross-sectional view taken along an A-A line of
the female 20 connector 35 shown in FIG. 9A. FIG. 9E is a cross-sectional view taken along a B-B' line
of the female connector 35 shown in FIG. 9A. [0068] As shown in FIGS. 9Ato 9E, the female connector
35 includes a bottom section 36, a tube-shaped section 38, a medium-diameter tube-shaped section
37, a large-diameter tube-shaped section 39, a liquid-sending tube connecting section 40, 25 brim
sections 41, and grasping sections 42. Alternate long and short dashed lines 351 indicate a center axis
of the tube-shaped section 38, which is matched with the center axis of the female connector 35, the
medium-diameter tube-shaped section 37, the large-diameter tube-shaped section 39, and the
liquid-sending tube connecting section 40. The direction of the center axis 351 is defined as an
up-and-down direction, and 30 an upper side on the drawing surface (side to be connected to the male
connector 30) of FIG. 9A is referred to as an "upper side" and a lower side on the drawing surface is
referred to as a "lower side" (side to which a liquid-sending tube is to be connected).  



29 [0069] The female connector 35 has the same configuration as that of the female connector 15
described in (Embodiment 1), except that the shape of an arc-shaped wall 412 of the brim section 41
is different. [0070] The arc-shaped wall 412 includes a passage region 414, an engagement region 5
415, and a non-passage region 416 (see FIG. 9B) in accordance with the difference in shape of the
inner circumferential surface opposed to the center axis 351. The inner circumferential surface of the
passage region 414 is a part of a cylindrical surface with a diameter DF41, and the inner
circumferential surface of the non-passage region 416 is a part of a cylindrical surface with a diameter
DF43 (DF43 < DF41). The 10 engagement region 415 between the passage region 414 and the
non-passage region 416 includes an engagement wall 417 at an upper end, which extends in the
circumferential direction so as to connect the upper end of the passage region 414 to the upper end of
the non-passage region 416. The inner circumferential surface of the engagement wall 417 opposed to
the center axis 351 is a part of a cylindrical surface 15 with a diameter DF42 (DF42 < DF41). Due to
the presence of the engagement wall 417 in the engagement region 415, a region between the
engagement wall 417 and the bridge section 413 is dented in a concave shape. More specifically, the
region between the engagement wall 417 and the bridge section 413 is recessed relatively from the
engagement wall 417 with respect to the center axis 351 to form a concave portion 418. 20 The
non-passage region 416 adjacent to the engagement region 415 in the circumferential direction
includes a convex portion 421 that protrudes relative to the concave portion 418. On the lower surface
of the engagement wall 417 on the passage region 414 side (an end portion on the passage region
414 side of a surface of the engagement wall 417 on the concave portion 418 side, an end portion on
the passage 25 region 414 side of a surface of the engagement wall 417 facing the bridge section
413), a second lock protrusion 419 protruding downward is formed. In a portion of the bridge section
413, facing the engagement wall 417, a through-hole 420 passing through the bridge section 413 in a
thickness direction thereof is formed; however, the through-hole 420 need not be provided. 30 [0071]
A portion of a surface of the engagement wall 417 on the concave portion 418 side (surface facing the
bridge section 413), closer to the convex portion 421 relative to a portion in which the second lock
protrusion 419 is formed, specifically, a region 422  30 from one end (end of the engagement wall 417
on the non-passage region 416 side) close to the convex portion 421 to the second lock protrusion 419
is substantially horizontal or horizontal. [0072] Next, a method for connecting the female connector 35
to the male connector 30 will be described. As shown in FIG. 10, the tubular section 31 of the male
connector 30 is inserted in the space between the tube-shaped section 38 and the medium-diameter
tube-shaped section 37 of the female connector 35. Then, for example, when the female connector 35
is rotated slightly around the center axis 351, the second lock protrusion 419 of the engagement wall
417 comes into ()intact with the 10 inclined surface 34a of the engagement tab 34, as shown in FIG.
11A. 



[0073] Then, for example, the female connector 35 is rotated around the center axis with respect to the
male connector 30 with the grasping sections 42 grasped. The second lock protrusion 419 slides over
the inclined surface 34a while being pressed against the inclined surface 34a along with the rotation of
the female connector 35 and 15 mounts the inclined surface 34a in the sliding direction of the
engagement wall 417 with respect to the engagement tab 34. That is, the surface of the engagement
tab 34 facing the engagement wall 417 includes the inclined surface 34a which the engagement wall
417 mounts in the sliding direction of the engagement wall 417 with respect to the engagement tab 34
during the connection between the female connector 20 35 and the male connector 30. Therefore, a
force acting so that the tubular section 31 of the male connector 30 is pushed in between the
tube-shaped section 38 and the medium-diameter tube-shaped section 37 of the female connector 35
(force at which the male connector 30 and the female connector 35 approach each other) is provided
to the male connector 30 and the female connector 35. Therefore, the engagement tab 25 34 is stored
in the concave portion 418, and the tubular section 31 is inserted more deeply between the
tube-shaped section 38 and the medium-diameter tube-shaped section 37, and the second lock
protrusion 419 of the engagement wall 417 is stored in the second lock concave portion 34b of the
engagement tab 34, whereby the male connector 30 and the female connector 35 assume a state
shown in FIG. 12. 30 [0074] Thus, even when both the male connector 30 and the female connector
35 are made of a material having a hardness higher than that of a material having flexibility and
elasticity such as natural rubber, or synthetic rubber, the tube-shaped section 38  31 can be inserted
easily in a deeper portion of the tubular section 31, and high liquid-tightness obtained by the tight
contact between the inner circumferential surface of the tubular section 31 and the outer
circumferential surface of the tube-shaped section 38 also can be ensured. Further, since the
tube-shaped section 38 5 can be inserted easily in a deeper portion of the tubular section 31, the
sliding resistance of the second lock protrusion 419 -with respect to the inclined surface 34a of the
engagement tab 34 also can be decreased. Further, since the female connector 35 is made of a
material having a hardness higher than that of a material having flexibility and elasticity such as natural
rubber, or synthetic rubber, a liquid-sending 10 tube having flexibility can be connected easily to the
liquid-sending tube connecting section 40 of the female connector 35, and the cost also can be
reduced. The material and hardness of the female connector 35 and. the male connector 30 may be
the same as those of the female connector 15 and. the male connector 10 described in (Embodiment
1) 15 [0075] The female connector 35 is provided with the convex portion 421 adjacent to the concave
portion 418 in which the engagement tab 34 is to be stored. Therefore, if the engagement tab 34 of the
male connector 30 is allowed to enter the concave portion 418 and move further until coming into
contact with the convex portion 421, the engagement tab 34 and the engagement wall 417 can be
engaged with each other 20reliably. [0076] It is preferred that the rotation of the female connector 35
with respect to the male connector 30 is regulated by the contact of the engagement tab 34 of the
male connector 30 with the convex potLion 421 of the female connector 35. Thus, the engagement tab
34 and the engagement wall 417 can be engaged with each other 



25 reliably by a simple operation of rotating the female connector 35 with respect to the male
connector 30 until the rotation is regulated. [0077] (Embodiment 3)         The male connector 10 to be
connected to the female connector 15 described in (Embodiment 1) and an example of the male
connector P (male connector 30) described 30 in (Embodiment 2) respectively are integrated with a
port of a medical container in the course of molding. However, these male connectors may be
connected to the port removably through connection means.  32 [0078] As shown in FIG. 13, a male
connector 60 that is an example of the male connector P of the present invention includes a platform
62, a tubular section 61 protruding downward from the center of one principal surface of the platform
62, a cap section 68 placed on a side of the platform 62 opposite to the tubular section 61 side, 5 and
a pair of engagement tabs 64 protruding outward from the outer circumferential surface of the platform
62. The platform 62, the tubular section 61, and the engagement tabs 64 may have the same
configurations as those of the male connector 30 described in (Embodiment 2). The inner
circumferential surface of the cap section 68 is provided with a female thread (not shown) to be
screwed to a male thread section 10 602a of a port 602. The material and hardness of the male
connector 60 may be the same as those of the male connector 30 described in (Embodiment 2).
[0079] (Embodiment 4) As shown in FIG. 14, an example of the female connector A of the present
invention (female connector 15) described in (Embodiment 1) or the female connector 15 35 described
in (Embodiment 2) is used, for example, as a component of a liquid-sending circuit 50 constituting a
transintestine nutrient supply set such as a transintestine nutrient supply set 500. [0080] The
liquid-sending circuit 50 includes, for example, a flexible liquid-sending tube 51 connected to the
female connector 15, a flow rate adjuster 52 for adjusting the 20 flow rate of a liquid-like substance
flowing through the liquid-sending tube 51 by pressing a liquid-sending tube 51, a drip tube 53, a
connector 54, and a connector cover 55. However, the liquid-sending circuit of the present invention is
not limited to the configuration shown in FIG. 14, and further may include components of
conventionally known transintestine nutrient supply sets. 25[0081] The liquid-sending circuit including
the female connector 35 described in 



(Embodiment 2) also may include components of the conventionally known transintestine nutrient
supply sets. [00821 (Embodiment 5) As shown in FIG. 15, in an example of the medical container of
the present 30 invention, a container main section 701 may be made of a soft plastic sheet. An
example of the male connector P of the present invention (male connector 70) constituting the medical
container 700 may have the same configuration as that of the  33 male connector 30 of the present
invention described in (Embodiment 2). In this case, the container main section 701 is, for example, a
bag-shaped member obtained by overlapping two soft plastic sheets each other and connecting outer
peripheral edges thereof to each other by heat sealing (therraobonding). The port 702 and the male
connector 70 are made of resin material that is relatively hard, compared with the above-mentioned
soft plastic sheet constituting the container main section 701. The material and hardness of the port
702 and the male connector 70 may be the same as those of the male connector 30 described in
(Embodiment 2). [0083] There is no particular limit to the material for the soft plastic sheet, and 10
conventionally known soft plastic sheets used in a medical container can be used. Specifically,
examples of the material for the soft plastic sheet include a single layer sheet made of vinyl chloride
resin, polyethylene, an ethylene - viny], acetate copolymer, polyester, polybutadiene, polypropylene,
polyamide, an ethylene-methacrylate copolymer, or the like, and a multi-layered sheet obtained by
layering the single layer 15sheets Examples of the specific layer configuration of the multi-layered
sheet include nylon/polyethylene, nylon/polypropylene, polyethylene terephthalate/polyethylene,
polyethylene terephthalate/polypropylene, polypropylene/polyethylene, and
nylon/polypropylene/polyethylene. [0084] (Embodiment 6) 20As shown in FIG. 16, an example of the
male connector P (male connector 30) of the present invention described in (Embodiment 2) may be
provided, for example, with a cap 80 attached thereto, when the female connector 35 is not connected
to the male connector 30. [00851 As shown in FIGS. 17A to 17D, the difference between the cap 80
and the 25 female connector 35 described in (Embodiment 2) lies in that the cap 80 does not have the
liquid-sending tube connecting section 40 (see FIG. 9E, etc.), and the cap 80 has a sealing bottom
section 16a that closes an opening of the tubular section 31 when the cap 80 is attached to the male
connector 30. The other configurations are the same as those of the female connector 35 described in
(Embodiment 2). In FIGS. 17Ato 1711], 30 the members having the same shapes as those of the
members constituting the female 



connector 35 described in (Embodiment 2) are denoted with the same member numbers as those of
the members constituting the female connector 35, and the  34 descriptions thereof are omitted. [0086]
(Embodiment 7)         FIG. 18A is a front view showing a schematic configuration of an example of a
medical container (medical container 1200) including an example of a male connector 5 C (male
connector 120) of the present invention to which an example of a female connector A (female
connector 125) of the present invention is to be connected. FIG. 18B is a bottom view of the medical
container shown in FIG. 18A. FIG. 19A is a partially enlarged perspective view of the medical
container of FIG. 18A. FIG. 19B is a partially enlarged front view of the medical container of FIG. 18A.
FIG. 19C is a 10 partially enlarged bottom view of the medical container of FIG. 18A (it should be
noted that a container main section is not shown). In FIG. 19A, alternate long and short dashed lines
111 indicate a center axis of the male connector 120. The direction of the center axis 111 is defined as
an up-and-down direction, and an upper side on the drawing surface (a container main section 101
side of the medical container 1200) of FIG. 19A is referred to as an "upper side" and a lower side on
the drawing surface (side to which the female connector 125 is to be connected) is referred to as a
'lower side" [0087] As shown in FIGS. 18A to 19C, the male connector of the present embodiment has
the same configuration as that of the male connector described in (Embodiment 1) except that the
shape of an engagement tab 124 is different, and the same members 20 are denoted with the same
member numbers and the descriptions thereof are omitted. [0088] As shown in FIGS. 19A and 19B, a
surface of each engagement tab 124 on the container main section 101 side has a stepped structure
including a fourth inclined surface 124a, a third inclined surface 124b, and a second stepped surface
124c extending between the fourth inclined surface 124a and the third inclined surface 124b. 25 The
height of the fourth inclined surface 124a increases from one of both ends of the engagement tab 124
in a longitudinal direction (same direction as the circumferential direction of the tubular section 11) of
the surface of the engagement tab 124 on the container main section 101 side to the center of the
above-mentioned surface. The height of the third inclined surface 124b decreases from the other of
both the ends of 30 the engagement tab 124 in the longitudinal direction (same direction as the
circumferential direction of the tubular section 11) of the surface of the engagement tab 124 on the
container main section 101 side to the center of the above-mentioned  35 surface. 



[00891 FIG. 20A is a perspective view showing a schematic configuration of an example of the female
connector 125 to be connected to the male connector 1.20. FIG. 20B is a plan view of the female
connector 125 shown in FIG. 20A. FIG. 20C is a 5 front view of the female connector 125 shown in
FIG. 20A. HG. 20D is a cross-sectional view taken along a line A-A of the female connector 125 shown
in FIG. 20A. FIG. 20E is a cross-sectional view taken along a line B-B' of the female connector 125
shown in FIG. 20A. [0090] The female connector 125 has the same configuration as that of the female
10 connector 15 described in (Embodiment 1), except that the shape of a brim section 511 including
an arc-shaped wall 512 and a bridge section 513 is different. The same members are denoted with the
same member numbers, and the descriptions thereof are omitted. [0091] The arc-shaped wall 512 of
the female connector 125 includes a passage region 15 514, an engagement region 515, and a
non-passage region 516 (see FIG. 20B) in accordance with the difference in shape of the inner
circumferential surface opposed to the center axis 151. The inner circumferential surface of the
passage region 514 is a part of a cylindrical surface with a diameter DF31, and the inner
circumferential surface of a non-passage region 516 is a part of a cylindrical surface with a diameter
20 DF33 (DF33 < DF31). The engagement region 515 between the passage region 514 and the
non-passage region 516 includes an engagement wall 517 at an upper end, which extends in the
circumferential direction so as to connect the upper end of the passage region 514 to the upper end of
the non-passage region 516. The inner circumferential surface of the engagement wall 517 opposed to
the center axis 151 is a 25 part of a cylindrical surface with a diameter DF32 (DF32 < DF31, DF33 =
DF32). Due to the presence of the engagement wall 517 in the engagement region 515, a region
between the engagement wall 517 and the bridge section 513 is dented in a concave shape. More
specifically, the region between the engagement wall 517 and the bridge section 513 in the
engagement region 515 is recessed relatively from the 30engagement wall 517 with respect to the
center axis 151 to form a storage section 518 capable of storing the engagement tab 124 (see FIG.
19B, etc.). The non-passage region 516 adjacent to the engagement region 515 in the circumferential
direction  36 



includes a convex portion 521 that protrudes relative to the engagement wall 517 in the engagement
region 515 with respect to the center axis 151. In a portion of the bridge section 513, facing the
engagement wall 517, a through-hole 520 (see FIG. 20E) passing through the bridge section 513 in a
thickness direction thereof is formed; however, the through-hole 520 need not be provided  [0092] A
surface 522 of the engagement wall 517 facing the bridge section 513 (surface by which the
engagement wall 515 faces the engagement tab 124 when the male connector 120 and the female
connector 125 are engaged with each other) has a stepped structure including a first inclined surface
522b, a second inclined surface 10 522a, and a first stepped surface 522c extending between the first
inclined surface 522b and the second inclined surface 522a. The surface 522 includes the first inclined
surface 522b, the first stepped surface 522c, and the second inclined surface 522a in this order from
the passage region 514 side. While the female connector 125 is connected to the male connector 120,
the first inclined surface 522b comes into contact 15 with the third inclined surface 124b of the
engagement tab 124, the second inclined surface 522a comes into contact with the fourth inclined
sin-face 124a of the engagement tab 124, and the first stepped sin-face 522c comes into contact with
the second stepped surface 124c of the engagement tab 124. Thus, in the case where the
engagement tab 124 of the male connector 120 has a parallel plane (fourth inclined 20 surface 124a)
that slides over an inclined sin-face (first inclined surface 522b) during the connection of the female
connector 125 with the male connector 120, when the engagement tab 124 mounts the inclined
surface (first inclined surface 522b) in the sliding direction of the engagement tab 124 with respect to
the engagement wall 517 during the connection between the female connector 125 and the male
connector 120, 25 the degradation of a portion of the engagement tab 124, which comes into contact
with the inclined surface (first inclined surface 522b), involved in the sliding, is suppressed.) Further,
since the contact area between the engagement wall 517 and the engagement tab 124 is larger than,
for example, that of the first lock protrusion 14b of the engagement tab 14 of the male connector 10
described in (Embodiment 1), a stress 30 acting in a direction opposite to the rotation direction of the
female connector 125 during the engagement is dispersed, which can prevent the damage and the like
of the engagement wall 517 and/or the engagement tab 124 involved in the concentration of  37 the
stress. [0093] Next, a method for connecting the female connector 125 to the male connector 120 will
be described. As shown in FIG. 21, the tubular section 11 of the male connector 120 is inserted in the
space between the tube-shaped section 18 and the 5 medium-diameter tube-shaped section 17 of the
female connector 125. Then, for example, when the female connector 125 is rotated slightly around
the center axis in this state, the fourth inclined surface 124a of the engagement tab 124 comes into
contact with the inclined surface (first inclined surface 522b) of the engagement wall  517, as shown in
FIG. 22A. 



10[0094] Then, the female connector 125 is rotated around the center axis 151 with respect to the
male connector 120 with the grasping sections 22 grasped. As shown in FIGS. 22A and 22B, the
fourth inclined surface 124a slides over the first inclined surface 522b while being pressed against the
first inclined surface 522b along with the rotation of the female connector 125, and the engagement
tab 124 mounts the first 15 inclined surface 522b in the sliding direction of the engagement tab 124
with respect to the engagement wall 517. Therefore, a force acting so that the tubular section 11 of the
male connector 120 is pushed in between the tube-shaped section 18 and the medium-diameter
tube-shaped section 17 of the female connector 125 is provided to the male connector 120 and the
female connector 1.25, along with the rotation of the 20 female connector 125. Therefore, the
engagement tab 124 is stored in the storage section 518, and the tube-shaped section 11 is inserted
more deeply between the tube-shaped section 18 and the medium-diameter tube-shaped section 17,
whereby a state shown in FIG. 23 is obtained. When the fourth inclined surface 124a passes the top of
the first inclined surface 522b, the engagement tab 124 moves slightly to the 25 upper side on the
drawing sm.-face, and the fourth inclined surface 124a comes into contact with the second inclined
surface 522a. When the fourth inclined surface 124a moves over the first stepped surface 522c, the
connection between the female connector 125 and the male connector 120 is not cancelled easily
[00951 Thus, even when both the male connector 120 and the female connector 125 30 are made of a
material having a hardness higher than that of a material having flexibility and elasticity such as natural
rubber, or synthetic rubber, the tube-shaped section 18 can be inserted easily in a deeper portion of
the tubular section 11, and high  38 liquid-tightness also can be ensured. Further, the sliding
resistance of the engagement tab 124 with respect to the first inclined surface 522b also can be
decreased. Further, since the female connector 125 is made of a material having a hardness higher
than that of a material having flexibility and elasticity such as 5 natural rubber, or synthetic rubber, a
liquid-sending tube having flexibility can be connected easily to the liquid-sending tube connecting
section 20 of the female connector 125, and in particular, the liquid-sending tube can be connected
easily to the liquid-sending tube connecting section by a machine Accordingly the cost also can be
reduced. 10 [00961 The female connector 125 is provided with the convex portion 521 (see FIG. 20A)
adjacent to the storage section 518 in which the engagement tab 124 is to be stored. Therefore, if the
engagement tab 124 of the male connector 120 is allowed to 



enter the storage section 518 and move further until coming into contact with the convex portion 521,
the engagement tab 124 and the engagement wall 517 can be 15 engaged with each other reliably
Thus, the engagement tab 124 and the engagement wall 517 can be engaged with each other reliably
by a simple operation of rotating the female connector 125 with respect to the male connector 120 until
the rotation is regulated. [0097] As shown in FIG. 24, a surface of the engagement wall of the female
connector 20 of the present embodiment on the bridge section side may include a horizontal surface
522d extending to the opposite side of the first stepped surface 522c on the first inclined surface 522b
side, in place of the second inclined surface 522a. Further, as shown in FIG. 25, a surface of the
engagement tab 124 of the male connector 120 opposite to a surface thereof on the tubular section
side may include a horizontal 25 surface 124d extending to a side of the second stepped surface 124c
opposite to the fourth inclined surface 124a side, in place of the third inclined surface. [0098]
Regarding the female connector 125 and the male connector 120 described using FIGS. 22A and 22B,
etc, while the female connector 125 is connected to the male connector 120, the first inclined surface
522b is in contact with the third inclined 30 surface 124b of the engagement tab 124, the second
inclined surface 522a is in contact with the fourth inclined surface 124a of the engagement tab 124,
and the first stepped surface 522c is in contact with the second stepped surface 124c of the
engagement tab  39 124, respectively. However, the present embodiment also includes, for example,
the case where the second stepped surface 124c and the first stepped surface 522c are not in contact
with each other while the female connector 125 is connected to the male connector 120, due to the
difference in inclined angle between the second stepped 5 surface 124c and the first stepped surface
522c. Further, the present embodiment also includes, for example, the case where the first inclined
surface 522b and the third inclined surface 124b are not in contact with each other, or the case where
the second inclined surface 522a and the fourth inclined surface 124a are not in contact with each
other, while the female connector 125 is connected to the male connector 120, due to 10 the
difference in step height between the second stepped surface 124c and the first stepped surface 522c.
[00991 (Embodiment 8)       FIG. 26A is a front view showing a schematic configuration of an example
of a medical container (medical container 800) including an example of a male connector E 



15 (male connector 180) of the present invention to which an example of a female connector D (female
connector 85) is to be connected. FIG. 26B is a bottom view of the medical container shown in FIG.
26A. FIG. 27A is a partially enlarged perspective view of the medical container of FIG. 26A. FIG. 27B
is a partially enlarged front view of the medical container of FIG. 26A. FIG. 27C is a partially enlarged
bottom view of 20 the medical container of FIG. 26A (it should he noted that a container main section
is not shown). In FIG. 27A, alternate long and short dashed lines 181 indicate a center axis of the male
connector 180. The direction of the center axis 181 is defined as an up-and-down direction, and an
upper side on the drawing surface (a container main section 801 side of the medical container 800) of
FIG. 27Ais referred to as an "upper 25 side" and a lower side on the drawing surface (side to which the
female connector 85 is to be connected) is referred to as a "lower side". [01001 The medical container
800 includes the container main section 801 filled with a liquid-like substance and having a hollow
cylindrical port 802 for injecting the liquid-like substance into the container main section 801 or taking
out the liquid-like 30 substance therefrom, and the male connector 180. In the example shown in FIG.
26A, the male connector 180 is integrated with the port 802 during molding. The material and
hardness of the male connector 180 may be the same as those of the medical  40 container 100
described in (Embodiment 1). [0101] The male connector 180 has a platform 82. The platform 82 is
provided with a tubular section 81 protruding downward from the center of one principal surface of the
platform 82. In the tubular section 81 and the platform 82, a through-hole 83 5 through which the
liquid-like substance in the container main section 801 flows out is formed. The platfatm 82 has a pair
of brim sections 84, which protrude from one principal surface of the platform 82 to the tubular section
81 side and are placed around the tubular section 81. The pair of brim sections 84 are formed, for
example, at symmetrical positions with respect to the center axis 181. 10 [0102] As shown in FIG. 27A,
the brim section 84 has an arc-shaped wall 812 substantially along a cylindrical surface with the center
axis 181 being the center axis, and a bridge section 813 that extends in a direction perpendicular to
the center axis 181 to connect the lower end of the arc-shaped wall 812 to the platform 82. [0103] As
shown in FIG. 27C, the arc-shaped wall 812 includes a passage region 814; 15 an engagement region
815, and a non-passage region 816 in accordance with the difference in shape of the inner
circumferential surface opposed to the center axis. The inner circumferential surface of the passage
region 814 is a part of a cylindrical surface with a diameter DM41, and the inner circumferential
surface of the non-passage region 816 is a part of a cylindrical surface with a diameter DM43 (DM43 



20 < DM41). The engagement region 815 between the passage region 814 and the non-passage
region 816 includes an engagement wall 817 (see FIG. 27A) at an upper end, which extends in the
circumferential direction so as to connect the upper end of the passage region 814 to the upper end of
the non-passage region 816. The inner circumferential surface of the engagement wall 817 opposed to
the center axis 181 is a 25 part of a cylindrical surface with a diameter DM42 (DM42 < DM41). Due to
the presence of the engagement wall 817 in the engagement region 815, a region between the
engagement wall 817 and the bridge section 813 is dented in a concave shape with respect to the
center axis 181. More specifically, the region between the engagement wall 817 and the bridge section
813 is recessed relatively from the engagement wall  30817 with respect to the center axis 181 to form
a storage section 818 (see FIG. 27A) for storing engagement tab 827 of the female connector
described later [0104] The non-passage region 816 adjacent to the engagement region 815 in the  41
circumferential direction protrudes toward the center axis 181 relative to the storage section 818. On
the lower surface of the engagement wall 817 on the non-passage region 816 side (an end portion on
the non-passage region 816 side of a surface of the engagement wall 817 on the concave potLion 818
side, an end portion on the 5 non-passage region 816 side of a surface of the engagement wall 817
facing the bridge section 813), a third lock concave portion 819 dented in a concave shape is foed.
[0105] In a portion of the arc-shaped wall 812 facing the engagement tab 827 when the engagement
tab 827 is stored in the storage section 818, a through-hole 820 (see FIG. 27A) passing through the
arc-shaped wall 812 in a thickness direction is formed. 10In this case, it is preferred that the
through-hole 820 is formed for the reason that it is easy to confirm that the engagement tab 827 is
stored in the storage section 818. However, as long as the engagement tab 827 is stored in the
storage section 818, the through-hole 820 need not be formed in the arc-shaped wall 812. [0106] A
portion of a surface of the engagement wall 817 on the storage section 818 15 side (surface facing the
bridge section 813), away from an end of the non-passage region 816 on the engagement region side
relative to a portion in which the third lock concave portion 819 is formed, specifically, a region of the
surface of the engagement wall 817 on the storage section 818 side, extending from one end of the
surface, away from the end of the non-passage region 816 on the engagement region side, to the third
20 lock concave portion 819 includes an inclined surface 822 (see FIG. 27B). The inclined surface 822
is inclined gradually so that the distance from the bridge section 813 decreases from one end of the
surface away from the end of the non-passage region 816 on the engagement region 815 side to the
third lock concave portion 819. [0107] FIG. 28A is a perspective view showing a schematic
configuration of an 



25 example of the female connector 85 to be connected to the male connector 180. FIG. 28B is a plan
view of the female connector 85 shown in FIG. 28A FIG. 28C is a front view of the female connector
85 shown in FIG. 28A FIG. 28D is a cross-sectional view taken along a A-A line of the female
connector 85 shown in FIG. 28A. FIG. 28E is a cross-sectional view taken along a B-B' line of the
female connector 85 shown in 30 FIG. 28A. [0108] As shown in FIGS. 28Ato 28E, the female
connector 85 includes an insertion section 823, a liquid-sending tube connecting section 824, a flange
section 825,  42 grasping sections 826, and the engagement tabs 827. Alternate long and short
dashed lines 181 indicate a center axis of the insertion section 823, which is matched with the center
axis of the female connector 85 and the liquid-sending tube connecting section 824. The direction of
the center axis 181 is defined as an up-and-down 5 direction, and an upper side on the drawing
surface (side to be connected to the male connector 180) of FIG. 28A is referred to as an "upper side"
and a lower side on the drawing surface (side to which a liquid-sending tube is to be connected) is
referred to as a 'lower side" [0109] The tubular section 81 of the male connector 180 is inserted in the
insertion 10 section 823. The inner diameter of the insertion section 823 is equal to or slightly smaller
than the outer diameter of the tubular section 81. Therefore, an inner circumferential surface 823a of
the insertion section 823 comes into tight contact with the outer circumferential surface 81a of the
tubular section 81 (see FIG. 27A etc.) when the male connector 85 and the female connector 180 are
connected to each other. Thus, the male connector 180 and the female connector 85 can be
connected to each other reliably without causing the leakage of the liquid-like substance. [Ono] The
insertion section 823 is connected to the tube connecting section 824. When the male connector 180
and the female connector 85 are connected to each other, an inside of the tube-connecting section
824 is communicated with the tubular section 20 81 of the male connector 180 and a side of the tube
connecting section 824 opposite to the insertion section 823 side is connected to the liquid-sending
tube. [0111] The flange section 825 is formed so as to extend outward from an end of the insertion
section 823 on the side on which the tubular section 81 is inserted, and a planar shape thereof has an
annular shape. The flange section 825 is opposed to the 25 platfotm 82 of the male connector 180
when the male connector 180 and the female connector 85 are connected to each other. [0112] As
shown in 141G. 28A, the engagement tabs 827 are formed so as to protrude 



outward from the outer circumferential surface of the flange section 825. Each engagement tab 827
includes an engagement chip 827a and a third lock protrusion 30 827b formed at one end of the
engagement chip 827a so as to protrude downward. As shown in FIG. 28A an upper surface 825a of
the flange section 825 is a flat surface, the upper surface 825a and upper surfaces 827c of the pair of
engagement tabs 827 are  43 present on the identical plane As shown in FIG. 28B, the outer diameter
of the flange section 825 is DF51, and the distance between tops of the pair of engagement tabs 287
is DF52 (DF52 > DF51).    [0113] As long as each grasping section 826 can be grasped easily and
allows rotation 5 to be conducted easily, there is no particular limit to the shape, formation position
thereof, etc. [0114] Next, a method for connecting the female connector 85 to the male connector 180
will be described. As shown in FIG. 29, the tubular section 81 of the male connector 180 is inserted in
the insertion section 823 of the female connector 85. 10 Then, for example, when the female
connector 85 is rotated slightly around the center axis 181 in this state, as shown in FIG. 30A, the third
lock protrusion 827b of the engagement tab 827 comes into contact with the inclined surface 822 of
the engagement wall 817 (see FIG. 27A). [01151 Then, for example, the female connector 85 is
rotated around the center axis 15 181 with respect to the male connector 180 with the grasping
sections 826 grasped. As shown in FIGS. 30A and 30B, the third lock protrusion 827b slides over the
inclined surface 822 while being pressed against the inclined surface 822 along with the rotation of the
female connector 85, and the engagement tab 827 mounts the inclined surface 822 in the sliding
direction of the engagement tab 827 with respect to the 20 engagement wall 817. That is, the surface
of the engagement wall 817 facing the engagement tab 827 includes the inclined surface 822 which
the engagement tab 827 mounts in the sliding direction of the engagement tab 827 with respect to the
engagement wall 817 during the connection between the female connector 85 and the male connector
180. Therefore, for example, a force acting so that the tubular section 25 81 of the male connector 180
is pushed in the insertion section 823 of the female connector 85 (force at which the male connector
180 and the female connector 85 approach each other) is provided to the male connector 180 and the
female connector 85, along with the rotation of the female connector 15. When the third lock protrusion
827b crosses the inclined surface 822, the third lock protrusion 827b is 



30 engaged with the third lock concave portion 819. Therefore, the engagement tab 827 is stored in
the concave portion 818, and the tubular section 81 is inserted more deeply in the insertion section
823 to obtain a state shown in FIG. 30B and high  44 liquid-tightness can also be ensured. [01161
Thus, even when both the male connector 180 and the female connector 85 are made of a material
having a hardness higher than that of a material having flexibility and elasticity such as natural rubber,
or synthetic rubber, the tubular section 81 can be 5inserted easily in a deeper portion of the inseiLion
section 823 and high liquid-tightness also can be ensured. Further, the sliding resistance of the
engagement tab 827 with respect to the inclined surface 822 also can be decreased. Further, since the
female connector 85 is made of a material having a hardness higher than that of a material having
flexibility and elasticity such as natural rubber, or 10synthetic rubber, a liquid-sending tube having
flexibility can be connected easily to the liquid-sending tube connecting section 824 of the female
connector 85, and in particular, the liquid-sending tube can be connected easily to the liquid-sending
tube connecting section 824 by a machine. Accordingly, a cost also can be reduced. [01171 The male
connector 180 is provided with the non-passage region 816 (see FIG. 1520A) that is adjacent to the
storage section 818 in which the engagement tab 827 is to be stored and that protrudes to the center
axis 181 side relative to the storage section 818. Therefore, if the engagement tab 827 of the male
connector 85 is allowed to enter the storage section 818 and move further until coming into contact
with a surface of the non-passage region 816 facing the engagement region 815, the 20 engagement
tab 827 and the engagement wall 817 can be engaged with each other reliably Thus, the engagement
tab 827 and the engagement wall 817 can be engaged with each other reliably by a simple operation
of rotating the female connector 85 with respect to the male connector 180 until the rotation is
regulated. 25Industrial Applicability [0118] The present invention can provide a male connector, a
female connector, a 



liquid-sending circuit, a medical container, etc. that can be used preferably in an intravenous nutrition
therapy as well as a transintestine nutrition therapy  45 CLAIMS [Claim illA female connector to be
connected to a male connector having a tubular section through which a liquid-Like substance flows
out, wherein the male connector includes: 5a platform in which the tubular section is provided so as to
protrude from a center of one principal surface; and       an engagement tab protruding outward from
an outer circumferential  surface of the platform, the female connector includes: 10a tube-shaped
section to be connected to the tubular section; a bottom section connected to one end of the
tube-shaped section;        a liquid-sending tube connecting section to which a liquid-sending tube is to
be connected, one end of the liquid-sending tube connecting section being connected to the
tube-shaped section through the bottom section of the female connector, and an inside 15 of the
liquid-sending tube connecting section being communicated with an inside of the tubular section when
the female connector is connected to the male connector; and a brim section provided so that at least
a part thereof protrudes to a side of the 



tube-shaped section opposite to the liquid-sending tube connecting section side, an inner
circumferential surface of the brim section opposed to a center axis of 20 the tube-shaped section
includes an engagement wall protruding inward with a longitudinal direction thereof being in a
circumferential direction, and a part of the inner circumferential surface of the brim section on the
tube-shaped section side relative to the engagement wall, which is recessed with respect to the center
axis relative to the engagement wall due to the presence of the engagement wall, 25 constitutes a
concave portion in which the engagement tab is to be stored, and       a surface of the engagement
wall facing the engagement tab when the female connector is connected to the male connector
includes an inclined surface that the engagement tab mounts in a sliding direction of the engagement
tab with respect to the engagement wall during the connection between the female connector and the
30 male connector.  46 connector is connected to the male connector, an outer circumferential surface
of the tube-shaped section is in contact with an inner circumferential surface of the tubular section, and
the female connector further includes a medium-diameter tube-shaped section, 5 at least a part of an
inner circumferential surface of which is in contact with an outer circumferential surface of the tubular
section and one end of which is connected to the tube-shaped section through the bottom section.
[Claim 31The female connector according to claim 2, further comprising a 10 large-diameter
tube-shaped section which is placed around the medium-diameter tube-shaped section so that a
space is foxmed between the medium-diameter tube-shaped section and the large-diameter
tube-shaped section, and one end of which is connected to the medium-diameter tube-shaped section
through the bottom section, wherein a thickness of the large-diameter tube-shaped section is larger
than 15 that of the medium-diameter tube-shaped section, and the brim section is connected to the
medium-diameter tube-shaped section through the large-diameter tube-shaped 



section. [Claim 4]The female connector according to claim 3, further comprising a 20 crossiinkinu
section that is placed between the medium-diameter tube-shaped section and the large-diameter
tube-shaped section and partially connects the medium-diameter tube-shaped section to the
large-diameter tube-shaped section. [Claim 5]The female connector according to claim 3 or 4, further
comprising a 25 grasping section that protrudes outward from an outer circumferential surface of the
large-diameter tube-shaped section. [Claim 6]The female connector according to any one of claims 1
to 5, wherein   the engagement tab includes an engagement chip and a first lock protrusion formed on
30 a surface of the engagement chip opposite to a surface of the engagement chip on the tubular
section side, and a surface of the engagement wall facing the engagement tab when the female  47
connector is connected to the male connector includes a first lock concave portion which is connected
to the inclined surface and in which the first lock protrusion having slid over the inclined surface is to
be stored. 5 [Claim. 7]The female connector according to any one of claims 1 to 5, wherein when the
inclined surface is defined as a first inclined surface, a surface of the engagement wall facing the
engagement tab has a stepped structure including the first inclined surface, a second inclined surface,
and a first       stepped surface extending between the first inclined surface and the second inclined 10
surface, and        when the female connector is connected to the male connector, the engagement tab
includes a third inclined surface opposed to the first inclined surface, a fourth inclined surface opposed
to the second inclined surface, and a second stepped surface opposed to the first stepped surface. 



15 [Claim 8]A male connector to be connected to the female connector according to claim 7,
comprising:        a platform in which the tubular section is provided so as to protrude from a center of
one principal surface; and 20an engagement tab protruding outward from an outer circumferential
surface of the platform,         wherein the engagement tab includes a third inclined surface opposed to
the first inclined surface, a fourth inclined surface opposed to the second inclined surface, and a
second stepped surface opposed to the first stepped surface, when the female 25 connector is
connected to the male connector. [Claim 9]A male connector to be connected to a female connector,
having a tubular section through which a liquid-like substance flows out, wherein the male connector
includes: 30a platform in which the tubular section is provided so as to protrude from a center of one
principal surface; and an engagement tab protruding outward from an outer circumferential surface  48
of the platform, the female connector includes: 



a tube-shaped section to be connected to the tubular section; a bottom section connected to one end
of the tube-shaped section; 5a liquid-sending tube connecting section to which a liquid-sending tube is
to be connected, one end of the liquid-sending tube connecting section being connected to the
tube-shaped section through the bottom section of the female connector, and an inside of the
liquid-sending tube connecting section being communicated with an inside of the tubular section when
the female connector is connected to the male connector; and 10a brim section provided so that at
least a part thereof protrudes to a side of the tube-shaped section opposite to the liquid-sending tube
connecting section side, an inner circumferential surface of the brim section opposed to a center axis
of the tube-shaped section includes an engagement wall protruding inward with a longitudinal direction
thereof being in a circumferential direction, and a part of the 15 inner circumferential surface of the
brim section on the tube-shaped section side relative to the engagement wall, which is recessed with
respect to the center axis relative to the engagement wall due to the presence of the engagement wall,
constitutes a concave portion in which the engagement tab is to be stored, and a surface of the
engagement tab facing the engagement wall when the female 20 connector is connected to the male
connector includes an inclined surface that the engagement wall mounts in a sliding direction of the
engagement wall with respect to the engagement tab during the connection between the female
connector and the male connector. 25 [Claim 101The male connector according to claim 9, wherein a
surface of the engagement wall facing the engagement tab when the female connector is connected to
the male connector includes a second lock protrusion, and         the engagement tab includes a
second lock concave portion in which the second lock protrusion having slid over the inclined surface
is to be stored. 30  



49 section is closed with a cap. [Claim 121The male connector according to claim 10, wherein the cap
includes members having the same structures as those of the tube-shaped section, the bottom
section, and the brim section of the female connector, and sealing bottom section that closes the
opening of the tubular section of the male connector when the cap is attached to the male connector,
in place of the liquid-sending tube connecting section of the female connector. 10 [Claim 131A
cormection structure of the female connector according to any one of claims 1 to 7 and a male
connector having a tubular section through which a liquid-like substance flows out, wherein the male
connector includes:            a platform in which the tubular section is provided so as to protrude from a
15center of one principal surface; and an engagement tab protruding outward from an outer
circuniferential surface of the platform, and          the engagement tab and the engagement wall of the
female connector are engaged with each other when the engagement tab is stored in the concave
portion of 20 the female connector. [Claim 14]A connection structure of the male connector according
to any one of claims 9 to 12 and a female connector, wherein the female connector includes: 25a
tube-shaped section to be connected to the tubular section; a bottom section connected to one end of
the tube-shaped section;       a liquid-sending tube connecting section to which a liquid-sending tube is
to be connected, one end of the liquid-sending tube connecting section being connected to the
tube-shaped section through the bottom section of the female connector, and an inside 



30 of the liquid-sending tube connecting section being communicated with an inside of the tubular
section when the female connector is connected. to the male connector; and a brim section provided
so that at least a part thereof protrudes to a side of the 50 tube-shaped section opposite to the
liquid-sending tube connecting section side,         an inner circumferential surface of the brim section
opposed to a center axis of the tube-shaped section includes an engagement wall protruding inward
with a longitudinal direction thereof being in a circumferential direction, and a part of the inner
circumferential surface of the brim section on the tube-shaped section side relative to the engagement
wall, which is recessed with respect to the center axis relative to the engagement wall due to the
presence of the engagement wall, constitutes a concave portion in which the engagement tab is to be
stored, and the engagement tab and the engagement wall are engaged with each other 10 when the
engagement tab of the male connector is stored in the concave portion. [Claim 15]A male connector to
be connected to a female connector, having a tubular section through which a liquid-like substance
flows out, wherein the male connector includes: 15a platform in which the tubular section is provided
so as to protrude from a center of one principal surface; and         a brim section that protrudes from
the one principal surface of the platform to the tubular section side and is placed around the tubular
section, the female connector includes: 20an insertion section in which the tubular section is to be
inserted;         a liquid-sending tube connecting section to which a liquid-sending tube is to be
connected, the liquid-sending tube connecting section being connected to the insertion section and an
inside of the liquid-sending tube connecting section being 



communicated with an inside of the tubular section when the female connector is 25 connected to the
male connector;         a flange section opposed to the platform when the female connector is
connected to the male connector; and an engagement tab protruding outward from an outer
circumferential surface of the flange section, 30an inner circumferential surface of the brim section
opposed to a center axis of the tubular section of the male connector includes an engagement wall
protruding inward with a longitudinal direction thereof being in a circumferential direction, and a  51
part of the inner circumferential surface of the brim section on the platform side relative to the
engagement wall, which is recessed with respect to the center axis relative to the engagement wall
due to the presence of the engagement wall, constitutes a storage section in which the engagement
tab is to be stored, and 5a surface of the engagement wall facing the engagement tab when the
female connector is connected to the male connector includes an inclined sin-face that the
engagement tab mounts in a sliding direction of the engagement tab with respect to the engagement
wall during the connection between the female connector and the male connector. 10 [Claim 16]A
liquid-sending circuit, comprising: the female connector according to any one of claims 1 to 7; and a
liquid-sending tube connected to the liquid-sending tube connecting section of the female connector.
[Claim 17]A medical container, comprising:       a container main section having a hollow cylindrical
port for injecting a liquid-like substance into the container main section or taking out the liquid-like
substance therefrom; and 



the male connector according to any one of claims 8 to 12, 20wherein the male connector is integrated
with the port in the course of molding or connected to the port removably through connection means.
52 FEMALE CONNECTOR, MALE CONNECTOR, CONNECTION STRUCTURE, LIQUID-SENDING
CIRCUIT, AND MEDICAL CONTAINER ABSTRACT       In a female connector 15 of the present
invention, a surface of an engagement wall 217 facing an engagement tab 14 when the female
connector 15 is connected to a male connector 10 includes an inclined surface 222 which the
engagement tab 14 mounts in a sliding direction of the engagement tab 14 with respect to the
engagement wall 217 during the connection between the female connector 15 and the male 10
connector 10. Further, in a male connector 30 of the present invention, a surface of the engagement
tab 34 opposed to the engagement wall 417 when the female connector 35 is connected to the male
connector 30 includes an inclined surface 34a which the engagement wall 417 mounts in a sliding
direction of the engagement wall 417 with respect to the engagement tab 34 when during the
connection between the 15 female connector 35 and the male connector 30. Figure 4 


