
DESCRIPTION  [Title of invention! CONNECTOR SET FOR.  MEDICAL
CONTAINER [Technical Field] [0001: The present invention relates to a
connector set for connecting a medical container to a feeding tube or
the like, and in particular to technology for accurately connecting a
nutrition container to a feeding tithe in a liquid-tight manner while
preventing the nutrition from being contaminated with impurities,
[0002]        There are various known methods for administering
nutrition, medicine etc, to a patient, Examples include nutrition
therapy using a percutaneous endoscopic gastrostomy (PEG) tube and
enteral nutrition therapy -`1        in nutrition therapy using a PEG
tube, nutrition is administered to a patient via the PEG tube instead
of oral intake, In this therapy, an opening is created in the
patient's skin such that the opening communicates with the stomach
via the abdominal wall gastrestomy). Thereafter, the tube (PEG tube)
is percutancously inserted into the opening. [0004]        On the
other hand in enteral nutrition therapy, a flexible tube (refetTed to
as a nasal tube) is iiserted through the naval cavity into the
intestine or the patient, and a liquid substance such as nutrition,
medicine and liquid food (hereinafter simply referred to as
"nutrition") is direedy provided to the intestine of the patient via
the nasal tube.  [0005] 



A general medical container is internally sealed by a cap attached to
its port. In order to administer the liquid substance in the medical
container to a patient, an operator creates an opening in the cap,
thereby breaking the internal seal of the  :5 medical container
(i.e., releasing the liquid substance to the outside). Thereafter,
with use of a predetermined nozzle-shaped connector (hereinafter
simply referred to as "nozzle"), the operator connects one end of the
nasal tube or the PEG tube (or a feeding tube connected to the PEG
tube) to the opening created in the cap. At this time, the cap and
the nozzle may be locked to each other so they are not easily  10
detached from each other. The operator then causes the nutrition to
be carried via the tube. As a result, the nutrition is provided to
the patient from the other end of the tube. [Citation List] 15'Patent
Literature] [0006] [Patent Literature I] JP Patent Application
Publication No. 2009-125162 [Patent Literature 2] 20JP Patent
Application Publication No, 2009-153588 fSiummary of Invention;
[Technical Problem; 0007        Genes:alive the operator creates the
opening in the cat) and thus breaks the internal seal of the medical
container before connecting the nozzle to the nab. 'llieretbre, there
is a moment when the nutrition in the medical container is exposed to
the oven air via the opening created in the cap, This may give rise
to the  possibility that impurities and germs from the open air are
mixed into the nutrition, thereby contaminating the nutrition, 



[0008]        This also gives rise to the problem that, as a result
of opening a fluid passage of the cap in the open air, the nutrition
leaks to the outside from the opened fluid passage. In terms of
sanitation and safety, such a problem needs to be solved. [00091
Meanwhile, for proper nutrition therapy, a predetermined pair of a
cap and a feeding tube must be connected to each other accurately,
However, there is a 10 possibility that the operator mistakenly
connects the cap of the nutrition container to a wrong feeding tube
or the like that is provided to the patient for a different purpose.
This possibility must be prevented without fail. 190101 The present
invention has been conceived in view of the above problems. It 15 is
an object of the present invention to provide a connector set for a
medical container that can accurately connect the medical container
to a tube while maintaining the liquid tightness of the medical
container, and that can prevent contamination and leakage of a liquid
substance (e.g,, nutrition) held in the medical container, thereby
enabling satisfactory administration. 20 Soiution toFi'nblem 001 I
In order io aclieve the above otnect, thc. present iMientthn provides
connector set tea- me P21 container inSribStatlee1ed.. The Sconnector
set combrisos: a. first C.0111)::::::CR that is connected to the
medical containe and that includes ac; member; and a second connector
that is connected to a flu; suPPiy tube and that includes a
secondnemuher latchable  closure that seals the medical container
with the liquid substance contained therein, and upon moving the
first connector and the second connector relative to each other while
the first connector and the second connector are in contact with each
other in a liquid-tight manner, the first latching member and the
second latching member latch with each other, and the sealing of the
medical container by the closure is broken, 



l0012.] The court .tt set may bedctured such that: the first
connector has a shaft-like body; the first connector and the second
connector are brought into contact with each other in the
liquid-tight manner by moving the first connector and the 10  second
connector relative to each other along an axial direction of the sha
1-like body; and upon rotating the first connector and the second
connector relative to each other about the axial direction of the
shaft-like body while the first connector and the second connector
are in contact with each other in the 'd Lamer, the first latching
member and the second latching member latch with each other, and the
sealing of the medical container by the closure is broken. [001:3]
The connector set may be structured such that: the shaft-like body
has a. fluid passage that carries the liquid substance; the closure
is joined to the shaft-like body via one or more links that each have
a thickness smaller than a wall thickness cif the shaft-like body;
the shaft-like body the closure and the one or more links are made of
the same material and assembled as a single integral component; and
the fluid passage is opened by brealcage of the one or more links due
to a rotation of the closure in coordination with the rotation of the
first connector and the second connector. [0014 .1 The connectormay
be structured such that: the closure Inciucies one or more ribs
joined to the shaft-like body via the one or more riks; the one or
more ribs are latehable with one or more recesses provided on
ansurface or the  second conn.ectorz and once the one or more ribs
have latched with the one or more recesses, the rotation of the first
connector and the second connector causes the one or more ribs to be
rotated, and the rotation of he one or more ribs causes the breakage
of the one or more links. [00151 The closure may include three ribs
that extenda radial fitsition and exhibit symmetry. 



[0]6 More snecifically, the connector set may he structured. such
that: the 10shathlike body has a protruding portion that ism :rtahle
into the Second connector in a liquid -tight manlier; and the
clostire is disposed on the broth:ding portion an inserted into the
second connector upon the protruding portion being inserted into the
second connector. [0017] 15The present invention also provides a
connector for sealing a medical container in which a liquid substance
is contained, and for connecting he medical container and a fluid
supply tube. The connector includes: a body having a fluid passage
that carries the liquid suhstance and a closure that seals the
medical container with the liquid substance contained therein. In the
connector, the closure is 20 joined to the body via one or more links
that each have a thickness smaller than a wall thickness of the body,
and the fluid passage is opened by breakage of the one or more links
caused by applying a force to the closure. Advantageous [0018]
The connector set pertaining to Claim I comprises a first connector
that is connected to a medical container and that includes a closure
for closing the fluid passage which a liquid substance is carried.
When using such a connector set, the  first connector and a second
connector are brought into contact with each other in a liquid-tight
manner, While maintaining the state where the first connector and the
second connector are in contact with each other in a11 manner, the
first connector is moved in a certain direction"ks a result, the
latching members of the first and second connectors fin,. the first
and second latching members) latch with each other. By performing
such a latching (locking) operation, the fluid passage that had been
closed by the closure is opened, and the liquidin the medical
container can be ca tied to the second connector (to the fluid supply
tube) 



0019] 10Therefore, withconnector set r3crtEuning to the present
invention, the closure of the first connector never lets the liquid
substance in the medical container exposed to the open air, at least
until the first and second connectors latch with each other, When the
fluid passage is opened so as to allow the liquid substance to he
carried to the fluid supply tube, the first and second connectors
always remain )latched with each other, the fluid passage is never
exposed to the open air, and the uld tightness is always maintained.
[0020] Therefore, the connector set pertaining to the present
mventton can (1) reduce the possibiof the liquid substance being
exposed to the open air and thus contaminated with Inpuritiesit
suppress the liquid substance from leaking and thus leaving a smudge
upon opening the fluid passage. As such, the nutrition can he
administered under advanced sanitary management. [0021]       The
first and second connectors can be locked to each other only with use
of a dedicated pair of latching members, namely the first and second
latching members. That is to say, each connector strictly requires
another dedicated connector to which it can he connected, This can
prevent the problem where the operator erroneously connects the first
connector to a wrong fluid supply tube. In this regard, the.
connector set pertaining to the present invention offers high safety.
[0022]        The connector set pertaining to the present invention
offers the above-described advantageous effects with use of the pair
of first and second connectors. However, the connector set pertaining
to the present invention is useful also when it uses the first
connector alone, because the closure of the first connector allows
the medical container to hold the liquid substance in a liquid-tight
manner while preventing the liquid substance from being exposed to
the open air. 



10[Brief Description of Drawings] 100231        FIG. I. is a
schematic. diagram showing the structure of a nutrition feeding set 1
pertaining to Embodiment 1. FIG. 2 illustrates the structure of a cap
i 5 (male connector)a nozzle (female connector), as well as a
connection mechanism therefor.        FIGs. 3A and 38 are
respectively an external view and a crosssectionaj view showing the,
structure of the can 15.        FIGs, 4A and 411 are respectively an
external vies, and a crosssecrionai view showing the structure of the
nozzle 2.0. ,0'Hes. 5A, 5B and 5C illustrate a process in which the13
and the nozzle 20 engage with each other.        FIG. 6A is a partial
cross-sectional view showing a. positional relationship between the
nozzle 2.0 and the cap IS in an unlocked state, and FIG. 6B is a
partial cross-sectional view showing a idostionai relationship
between the nozzle :20 and the can I S in a lociceci state.
FIG. 7A is a ton view showing, s positional relationship between he
nozzle 20 and the cap 15 in an unlocked state, and FIG. 711 is a top
view showing a positional relationship between the nozzle 20 and the
cap 15 in a. locked state. 7              S shows the structure of a
cap 2.6A and a nozzle I A pertaining to Embodiment 2. [De5ieription
of Embodiments] [00241 



The fallowing describes embodiments of le present invention. [0025]
[Embodiment I (Nutrition Feeding Set 1) FIG. 1 shows tlof a nutrition
feeding seng to Embodiment 1. FIG. 2 shows the structure of a can 15
and a nozzle 20in the nutrition feeding set 1, as well as a
connection mechanism therefor. 100251        The nutrition feeding
set 1 shown in FIG, 1 injudes a nutrition container 10 and a feediva
tube 30 as its constituent elements. Note, the nutrition container 10
is one example of a medical container, and a feeding tube is also
referred to as a fluid       tube in the present description. The
nutrition container 10 is composed of a flexible bag 100 and the cap
15. The flexible bag 100 is Thrined by attach rectangular resin films
to each, other at peripheral edges thereof A port (opening) 101 that
communicates with the inside of the hag 1 00 is provided at one of
the peripheral edges of the bag 100. The cap 15 is connected to the
port 101. Nutrition for enteral feeding is held in the bag 100 as a
liquid substance, The bag 100 is internallyj1j by the cap 15. With
the above structure, the nunnion is maintained in a sterile cat
[00.27j                   embodiment, a -flexible container is used
as the bag 100. This, however, is merely one example of a medical
container. Alternatively, other known medical containers such as
paper packs, glass bottles, metallic containers and 8  syringes may
be used as the bag 10 0. 



1002.8] it goes without saying that the liquid substance held in the
container is not      d to nutrition for enteral ieding.Mternatively,
the container may hold various -types of liquid substances, such as
nutrition that must he administered to the patient by a means other
than the intravenous infusion, [0029        The cap 15 is formed from
resin material as a single integral component, and is attached to the
on (fluid path) 101. T100 is internally sealed by the 10cap 15. The
can 15 also functions as a connector for comecti. nozzle 20. In the
tition feeding set i, a pair of the cap 1  le hag 100 to the .e
nozzle 20, when  connected to each other, constitutes a connector set
as shown in 1310.. 2. Upon the operator performing a predetermined
locking operation (described later) during use, the internal seal of
the bag 100 is broken, This allows the nutrition in the bag 100 to
15be conveyed to the feeding tube 30 via the cap 15. As such, with
the nutrition feeding set 1, the 'on in the hag 100 is never exposed
to the open air when connecting the nozzle 20 to the cap 15 during
use, 'The nutrition feeding set 1 can therefore. maintain the
nutrition in an excellent sanitary condition, not only until
immediately before the administration, but also during the
administration, in this 20 way, the nutrition can be administered to
the patient with high safety. [0030] 



The feeding tube 30 is a feeding line formed from resin material
having moderate flexibility, such as silicone resin and polyvinyl
chloride, A connector (nozzle 20) for connecting to the cap 15 is
attached to an upstream end of the feeding tube 30 in the feeding
direction. An insertion member $3 having a predetermined port is
attached to a downstream end of the feeding tube 30 in the feeding
direction, so as to provide the nutrition to the patient. Welhkn.own
drip chamber 31 and clamp 32 are attached to midway portions of the
feeding tube 30. 9  [0031]        In order to use the nutrition
feeding set 1, the bag 100 is hung on a predetermined stand so that
the port 101 faces down, Then, after connecting the nozzle 20 to the
cap 15 that is connected to the port 101 as shown in FIG L, this
state of connection is locked. Consequently, the nutrition in the.
bag 100 is provided to the patient via the feeding tube 30. [00321
Detailed descriptions of the cap 15 and the nozzle 20 are provided
below. t 0FIG, 3A shows an external appearance of the cap (male
connect 3B is a cross-sectional view showing the internal structure
of the cap 15. For the sake of explanation, Pies. 3A and 313 show the
can 15 upside down compared to the cap 15 shown in FIG. 2, [0033]
The cap 15 is formed as a single integral component from any of
various  known types of resin material, such as poly:carbon:lie (PC),
polyethylene terephtlialate (PET), polyethylene (PE) and
polypropylene (PP). As shown in FIG. 313, the inside of ca. .15 is an
empty space, During the administration of the nutrition to the
patient, the empty space functions as a fluid passage 159 through
which the nutrition is conveyed from the bag 100. Before tile
administration of the nutrition to the patient. the d passage 159 is
closed by a closure 100341          The can 15 includescap body 150
as a main structure. The cap 15 also includes links 1550a, I 550b and
1550c and the closure 155 that are attached to the ccap body 150. [(4
The cap body 1.50 has a substantially cylindrical cap base 151. A
step 162 and a protruding portion 160 aeprovided above a ceiling
surface 152 of 10 



the cap base 151. in such a manner that the step portion 162.
protrudes from the ceiling surface 152 and the protruding portion 160
protrudes from the step portion 3,62, [0036]         The step portion
162 has a shape of a circular column and has a smaller diameter than
the cap base 151. A pair of latching claws 153 and 154 juts out from
a lateral surfa.ce of an. upper portion of the step portion 162.
[00371 Each of the latching cia.ws 153 and 154 is a plat -like member
whose main 10surface extends parallel to and faces the ceiling
surface 152. Projections 1531 and 1541. jut out from the main
surfaces of the latching claws 153 and 154, respectively, toward the
oiling surface 152 (note, the projection 1541 is not illustrated.),
{00381 A ceding surface of the step portion 162. is a contact surface
161 thats mito contact wah a contact surface 2.00 of the nozzle 20,
[0039] The protruding portion 160 has a shape of a con'frustum arid
;protrudes from the center of the contact surface 161. The shape of
the outer circumferential surface of the protruding portion 160 fits
the shape of the inner circumferential surface of a nozzle body 21.
The circumferential surface of the protruding portion 160 has been
adjusted so that the cap 15 and the nozzle 20 come into contact with
each other while maintaining the liquid tightness of coat,a bet wee
protruding portion 160 and the nozzle body 21, 



[00401         The closure 155 includes three standing ribs 155a,
155b and 155c that extend in a radial fashion (a triradial fashion.
in the present embodiment). Each of the ribs 155a through I 55c has
one end standing on the axis of the protruding, portion 160. These
ends of the ribs 155a through 55c are joined to one another, An angle
of  1200 is formed by any two adjacent lateral surfaces of the ribs
155a through 155c. As shown in FIG. 311, the closure 155 is joined to
the cap body 150 (the upper surface of the protruding portion 160)
via the links (thin members) 1550a through 1550c at the bases of the
ribs 155a through. 1 55c. The links have a smaller thickness than the
material of the cap body 150 (note, the links 1550b ?Ind 1550e axe
not illustrated). Slits 156a, 156b and 156c are provided immediately
below the ribs I55a. 155b and 155e, respectively. The slits 156a
through 156e communicate with the fluid passage 159 and have a
rectangular cross-section GB). 10An opening 158 that con tunicates
with the fluid passage 159 is provided inside the can 1 A. thread 157
vii which the can 15 is connected to the port 101 is also formed
inside the cap 15, [0042]         it should he noted that a means for
fixing the cap 15 to the port 101 is not limited to the thread 157.
The cap 15 may be connected to the port 101 using a means other than
the thread 1 thermally fusinp the cap 15 and the port 101. in this
case, the thread 157 is nq               Furthe. mre, the cap 15 and
the port 101 need not he separate components. 20 The cap 15 and the
port 10' may be formed as a single integral component, (Nozzle 20)
The nozzle 20 isas a single intecral component from resin material
similar to the resin material of the canshown in FIG. 2, the external
appearance of the nozzle 20 is such that a pair or piatc4ilce handles
205 and 206 is attached to the outer circumferential surface of a
shaft-like nozzle body 21 that has been tapered. This way, the
operator can move the nozzle 20 while holding the pai.r of plate-like
handles 205 and 206 between his/her fingers. As stated earlier, the
shape ofthe inner circumferential e of the nozzle body 21 fits the
shape of the  outer circumferential surface of the protruding portion
160. The feeding tube 30 comes out of a tip tie lower tip in FIG. 2)
of the nozzle body 21. On the other hand, a plate-like nozzle base 22
is provided at the upper tip of the nozzle body 21      the upstream
tip in the feeding direction), in such a manner that main surfaces of
the nozzle base 22. arc perpendicular to the axis of the nozzle 20.
One of the main surfaces of the nozzle base 22 (the upper main
surface in FIG. 2) is a contact surface 200 that cornea into contact
with the contact surfbce 161 of the cap 15. 



[0044]        FIG. 4A is an external VICW showing the structure of
the nozzle 20, as viewed from above the contact surface 200. MG. 4B
is a. cross-sectional view showing the internal structure of the
nozzle 20 (taken along a cross-section that passes a recess 2030b,
with the arc of the nozzle body 21 around the axis of the nozzle body
21 measuring 180'). Fins. 5A, 5B and 5C illustrate a process in which
the latching claw 15$ latches with an latching flange 202, as viewed
from the axis of 15the cap 15the sake of explanation, FiGs. 5A, 5B
and 5C. Illustrate a part of the latching claw 153 that is contiguous
with the step portion 162 as a cross-ection). [0045] As shown in4A,
the main structure of the nozzle base 22 is a disk -sinned mtiinber
that has, at Me eeme,r thereof, an opeithig '03 communicating with
the TIOZZ:e body 21. The reZzie 'base 22 includes two portions that
jut out from the circumference of the nozzle base 22. These two
portions are symmetrical with respect to the axis of the nozzle body
2.1, A pair of latching flanges 20i and 202 is attached to these two
portions. The pair latching flanges 201 and 202 can latch with the
pair of latching claw 53 and 154 of the cap 15. 00461      As shown
in FIG. 5A, the latching flange 201 (2.02) includes a flange body
(2022), an cave 2013 (202$) and a contact portion 2011 (20:21). The
contact portion 2011 (2021) comes into contact with the latching claw
153 (154).  [00471        The flange bodies 2012 and 7022 are ribs
standing along the periphery of the contact surface 200. [0048;
The cave 2013 023) is a plate-like member provided along the lateral
surface of the flange body 2012 (2022) at a predetermined height from
the contact surrace 200, so as to allow the latching claw 153 54) to
proceed into a space defined by the cave 2.012 (2123), the flange
body 2012 (202 and the contact surtace 200, 10[0049.   The contact
portion 2011 (2021) is a rectangular column that is contiguous e 2013
(2.023) and projects from the flange body 2012 (2022) toward the axis
of the nozzle 20. .D0] 



section where the contact portion 2011 (20guous With the cave 2013
(2023), a recess 2014 (2024) is formed by removing a part of the
section in. a thickness direction (note, the recess 2014 is not
illustrated due to positional issues). The projection 1531 (1541) of
the latching claw 153 (154) is guided toward and latches with e
recess 2014 (2024). 20[0051]        Owing to a the used in th.e resin
casting process for the nozzle 20, penny,- 2010 and 2020 are
respectively formed in portions of the contact surface 700
immediately below the eaves 201$ and 202$. [0052]       Furthermore,
in order to enable the operator to properly recognize the direction
in which the nozzle 20 should be locked to the cap 15, signs are
provided on a display surface. 204, which is a reverse side of the
contact surface 200, in the present description, these signs are
specifically the word "LOCK" and an arrow  indicating e direction, of
rotation It should he naturally appreciated that signs provided on
the display surface 204 arc not limited to those mentioned above.
Alternativel> no signs may be provided on the splay surface 204.
[0053       Meanwhile, as shown in tiles. 4A and 413; three recesses
2030a 2030h arid 2030c are formed on the inner wall of the nozzle
body 2.1 in the vicinity of the opening 2031 by removing portions of
the inner wall in, the thickness direction. Here, the recesses 2030a.
through 2030e are formed at an equal interval (that is, any two of
the recesses 2030a through 2.030c form an angle of i20 with respect
to Inc axis of 10the nozzle body 21). The ribs 155a through 155c of
the cap 15 are fit into the recesses 2030a through 2030c. [0054] An
engaging step 2032 is formed on a. part of h- circumferential surface
of the nozzle bodybetween the opening 2031 and the tip 2033 by
15reducing the inner diameter of this part toward the tip 2033 in a
stepped manner, The 



engaging step 2032 engages with the end of the feeding tube 30 so as
to prevent the feeding tube $0 from being detached from the nozzle
20. (Advantageous Effects Achieved. during Administration)       The
following describes a procedure for administrating nutrition to a
'patient with use of the nutrition feeding set 1 having the
above-described. structure. [0055]             s shown in Fla 1, an
operator (e.g,, a doctor or a nurse) hcogs one end of the hag 100 on
the stand. so that the port 101 and the cap 15 both face ucnii. The
operator then inserts one etid a the feedlrig tube 30 into the nozzle
20 so that this end of the feeding tube 30 engages with the engaging
step 2032 formed on the inner circumferential surface of the nozzle
body 21. In this way, the feeding tube 30 comes out of the tip 2033
of the nozzle body 21. Alternatively, the nozzle 20 and the feeding
tube 30 may he connected to each other in advance, e,, the
manufacturing process orle before the shipment. [0056]        The
operator connects the insertion member 33, which is provided at the
other end of the feeding tube 30. to an end of a predetermined tube
attached to the patient. [0057]        Thereafter, as shown. in FIG.
2, the operator holds the nozzle 2.0 with the contact surface 200
facing up and brings the contact surface 200 of the nozzle 20
contactinto  with the contact surface 161 of the cap 15 c paying
attention to the angle of the nozzle 20 around the axis of the nozzle
.20 so as not to make the latching flanges 201 and :202 touch the
latching claws 153 and 154 (see the first direction indicated by a
vertical arrow). By thus moving the nozzle 20 and the cap 15 relative
to each other, the operator brings the nozzle 2_0 and the cap 15 in
contact with each other, At this time, the protruding portion 160 and
the closure 155 (ribs ISthrough 1of the cap 15 are inserted into the
nozzle body 21, [0058] As a result of performing the abiution, the
outer circumferential surface of the protruding portion 160 comes in
contact with the inner circumferential surface of the nozzle body 21
in a liquid-tight manner. Hence, the inside of the nozzle body 21, as
we e protruding portion 160 ano the closure 155 of the cap 15, are
not exposed to the open air, thereby creating a state where the
nozzle 20 and are connected to each other, 



[0059]                , in order to fix (lock) the state where the
nozzle 20 and the cap 15 are connected to each other, the operator
holds the handles 2.05 and 206 between  his/her fingers, and rotates
the nozzle 2.0 relatio the cap 15 b axis of the nozzle 20 (see the
second direction ired by curved anti During the rotation, the inner
circumferential surface of the noz  rotated relat.ci circuniierenuai.
surfa,e of the protruding portion around the axis of the nozzle 2.0
while maintaining the liquid tightness, At this time, the inner
circumferential surface of the nozzle body 71 and the outer
c.ircurnfbrentia.i surface of the protruding portion 160 slide across
each other. The above rotating operation causes the latching claw 153
(154), which was positioned more upstream than the cave 2013 (2023)
in the direction of rotation prior to the above rotating operation
(see FIG. 5.A), to slide into a space denneo by the .ontact surface
and the cave 2013 (2023) and to proceed  nard while pushing the cave
2013 (2073) toward a direction away from the contact surface 200 (see
the atTOWS in FIG. 58). 0 The latching claw 153 (154) eventually
comes into contact with the contact portion 2011 (2021). This stops
the latching claw 153 (154) from further proceeding. At the same
time, the projection 1531 (1541) of the latching claw 153 (154)
latches with the recess 2014 (2024) formed in the cave 2013 (2.023)
(RIG. SC), Upon the projection 1531 (1541) latching with ecess 2014
(2024) the engaging (locking) operation for the nozzle 20 and the.
cap 15 is completed, [00601          ;se the locking operation is
completed, the nozzle 20 and the cap 15 are solidly connected to each
other, and are not easily detached from each other. [0061] 20FIGs, 6A
andx:th illustrate a posit al relationship between the nozzle 2.0 and
he capwell as the mechanism ofribs 1.55a through 1.55c(closure
for releasing the liquid substance. Note that 3. 6A shows an unlocked
state, whereas HG. 68 shows a looked. state. More specifically,
FICis. 6A and 68 illustrate a cross-section of the nozzle 20 taken
along a line passing through recesses 3020b and 3020c, with the arc
of the nozzle body 21 around the axis of the nozzle body 



measuring 120. FIGs, 7A and 78 are front views illustrating a
positional relationship between the nozzle 20 and the cap 15 as
viewed from above the tip 2033 of the nozzle body 21 in the direction
of the axis of the nozzle 20, Note, FIG.  7A shows an unlocked state,
whereas FIG. 713 shows a. locked state, In FIGs. 7A arid 71:1, the
outlines of the latching flanges 201 and. 202 are illustrated with
dotted lines. [0052] Immediately after the nozzles connected to the
-.1) 15 as shown in the above-discussed FIG. 2, the ribs 15.,a
through 155c are in a state where they are merely fit into the
recesses 2030a through 2.030c inside the nozzle b71      SA and 7A),
In this state, the operator performs the above-described locking
operation by, while holding the. handles 205 and 206 between his/lier
fingers, rotating the nozzle 20 relative to the cap 15 by 60' around
the axis of the nozzle 10 body 21. The rotation of the nozzle 20
causes the ribs 155a through 155c to rotate while being fit into the
recesses 2030a through 2030c. That is, the ribs 155a through 155c are
rotated by 60" around the axis of the nozzle body 21. Due to the
rotation of the ribs I 55a through. 1 55c, the links 1550a through
1550c provided at the bases of the tills 155a through 155c are
subjected to a rotational force are therefore break. As a result, the
slits 156a through 156c communicating with the inside of the nozzle
body 21 become visible (FiGs. 6B and 713). FIG. 613 illustrates the
cap 15 in which the slits 156a through 156c have become visible as a
result of breaks of the links 1550a through 1550c caused by rotation
of the ribs I55a through 155c by 60" around the axis of the nozzle
body 21 20[0063]        As set thrth above, the fluid passage 159
communicatesnozzle 20 via the sins 156a and 156c only after the links
1550a through I 550c break due to the rotation of the ribs 155a
through 155c according to the locking operation. During the locking
operation,the liquid tightress of a contact area between the outer 25
circumferential surface of truding portion 160 and the inner
circumferential surface of the nozzle body 21 is maintained. Because
the hag 100 is hung with the can 15 facing down as shown in FIG. 1,
the nutrition in the bag 100 is conveyed through the cap 15 and the
nozzle body 2 1 under its own weights and therefore can  be provided
to the patient via the feeding tube 30. With the nutrition feeding
set the administration of the nutrition can. be started upon
completion of the kicking operation for the nozzle 20 and the cap 15.
As such, the nutrition is never exposed to the open an, even \vhen
the internal seal of the hag 100 by the cap 15 is broken. The
nutrition feeding set I is extremely effective in sanitary management
because, during the administration of the nutrition to the patient,
the nutrition ideding set 1 certainly prevents the nutrition from
being contaminated with impurities originating, from the open air via
the slits 156a through 156c. Unlike the conventional structure in
which an opening must be created in a cap before connecting a TIOZZie
to the cap, 10the nutrition feeding set 1 is structure such that the
internal seal of the bag 100 by the cap 1_zoken as soon as completing
the locking operation for the nozzle 20 and the calwhile the nozzle
20 and the cap 15 are connected to each other, in 



this way, the nutrition feeding set 1 offers dramatically high
safety. [00641 15The nozzle 20 and the cap 15 are properly
connected/locked to each other only with use of combinations of
precisely dedicated latching members (in the present embodiment,
latching claws 153 and 154, latching flanges 201 and 202. closure and
recesses 2030a through 2030c). As such, the nutrition feeding set I
requires a strict selection of connection mechanisms. Therefore even
when the 20operator mistakenly attempts to connect the cap 15 to a
different fecding line._ attached to the patient, such connection is
impossible to make. This can preven.t the problem of erroneous LOW
ection without fail, Also in this regard. the u feeding set 1. offers
high safety. [00651        There are cases where the links 1550a
through 1550c are completely broken by the rotation of the nozzle 20,
thereby causing the closure 155 to separate from the cap 15. However,
even in such cases, the ribs 155a through 1.55 c. remain fit into the
recesses 2030a through 2030c, and thereibre the closure 155 separated
from the can  15 woutd never be carried over to the feedin 0066; The
engaging operationthe nozzle 20 and the cap 15, as well as the
accompanying operation for opening the fluid passage 159, should he
performed by moving the nozzle 20 and the cap 15 relative to each
other. Therefore, these operations may be performed either by moving
the cap 15 relative to the nozzle 20, or by moving the nozzle 20
relative to the cap 15. [0067                  flowing describes
another embodiment of the present invention, with 10 a focus on
differences from Enibodiment 1. 



[0068] [Embo mstrates Embodiment 2. in which 2 nozzle 20A and a. cap
15A       ively serve as a male connector and a female connector. For
the sake of explanation, the nozzle 20A and the cap 15A are
respectively shown in the upper part and. the lower part of FIG. 8.
Flow:wet, during use, the positional relationship between the nozzle
20A and the cap 15A. is reversed (upside m) as shown in FIGs.1 and 2.
[00691 mbodimern 2 is different from Em1.5(.dthat the cap 15A
includes a cap base 151.A and a tubular portion 163. The cap base
ISIA has a shape of a circular column, and the upper surface of the
cap base 151 A is a. contact surface The tubular pc.rtim, 163 stands
along the circumference of the contact surface 161A in a manner as to
encircle the contact surface 161A. By aligning the inner diameter of
the tubular portion 163 with the outer diameter of a nozzle body 21A
of the nozzle 20A, the nozzle body 21A can be inserted (or pressed)
into the tubular 163, The tubular portion 163 has an opening 164. A
pair of latching claws   153A and 154A, which are similar to the
above-described latching claws 153 and 154 in structure, is attached
to the outer circumference of the tubular portion 163 in the vicinity
of the opening 164. A closure 155A is disposed at the center of the
contact surface 161A via links. The closure 155A is similar to the
above-described closure 155, and the links are similar to the
abovedescrihed links 1550a through 1550c. Slits are vided immediately
below ribs 155a through 155c of the closure 155A, These slits
communicate with a fluid passage in the cap 15A, The fluid passage
and slits are respectively similar to the above-described fluid
passage 159 and slits 156a through 156c in structure. 10[00701 



On the other hand, the nozzleompos-A of the o 11... body 21A and a.
pair of latching flanges 201A and 202, [0071;        The nozzle body
21A has a shape of a circular column. The lower surface of the nozzle
body 21A is a contact surface 200A that comes into contact with the
contact surface 161A ofp 15A. The upper surface of the nozzle body
21A display surface 204A. [0072] The word and arrow provided on the
display surface 204 are Situ 2.0 provided on the display surface
204A, The feedbe 30 is connected to the center of the display surface
204A. [00731       The mechanisms of the latching flanges 201A and
202A are similar to those of the latching flanges 201 and 202. The
latching flanges 201A and 202A are disposed on a lateral surface of
the nozzle body 21 A at an equal interval, and can latch with the
latching claws 153A and 154A, According to the stnic.ture shown in
8, constituent elements of the latching flanges 201A and 202A are
covered with box-shaped housings and are thus invisible from outside.
21  [0741 



In the structurein FIG. 8, a circular rib (tubular portion) stands
long the eirou tferenee of the display surface 204A in a manner as to
encircle the display surface 204A. This circular rib, however, is not
inclisnensable. [00751        A recess 2030A having a radial shape (a
triradial si pe in the present embodiment) is provided at the center
of the contact surface 2001k. The ribs 155a through 155c. of the
closure 155 can he fit into the recess 2030A. [0076] 10Furthermore, a
total of three nozzle holes Li. L2 and L$ are provided in the nozzle
body 21A. so as to extend in the direction of the axis of the nozzle
body 21A and penetrate through. the contact surface 200A and the
display surface 204A. Once the nozzle 20A has been locked to the cap
iS, openings of the nozzle holes Li through 12 at the contact surface
200.A communicate with the slits provided immediately below the ribs
L55a through 155c, whereas openings of the nozzle holes Ll through
'lac display surface 204.A communicate with he inside of the teedim
tube 30. [0077]        Although each of the nozzle holes Li through
1.,3 has a circular e ss-section in the present embodiment, various
adjustments may 20to the nozzle. holes Li through 1.3. For example,
each of the nozzle -toles Li through L3 may have a rectangular
cross-section or the number of the nozzle holes may be greater than
three. [00781 With use of the cap 15A and the nozzle 20A having the
ahovedescrjbed sti core advantageous effects similar to those
achieved by the nutrition feed can be achieved. [0079  



In order to connect the nozzle 20A to the cap ISA, the operator
presses the nozziC body 21A into the tubular portion 163 of the cap
15, while paying attention so as not to make the latching claws 153
and 154 touch the latching flanges 201 and 202. The operator then
aligns the recess 2030A with the closure 155A so that the closure
155A is fit into the recess 2030A, and presses the nozzle body 21A
into the tubular portion 163 until the contact surfaces 200A and 161A
thoroughly- come into contact with each other. [00801             As
a result of the above operation, the lateral surface of the nozzle
body 1021A c "s into contact with the inner surface. of the tubular
portion 163 in a manner, thereby creating a state where the nozzle
20A and the cap 15A are connected to each other. [0081] Thereafter,
with this state of connection maintained, the operator performs a IS
locking operation by rotating the nozzle 20A by 60' around the axis
of the nozzle 20A so as to make the latching claws 153A and I54A
latch with the latching flanges 301A and 202A. In accordance with
this locking operation, the closure 155A that has been fit into the
recess 2030A is rotated. As a result, the links break, and the slits
become visible and communicate with the nozzle holes Li through kiln
this 's 20the nutrition in the bag 100 can be conveyed to the feeding
tube 30 via the nozzle holes El through L:3, [0082] The above opera
on tEmbodiment 2 breaks the internal seal of the bag 100 by the cap
15A without exposing the nutrition in the bag 100 to the open air
during use, as in Embodiment 1. Accordingly, Embodiment 2 prevents
the nutrition from being Mated with frireign substances and allows
-administration of the nut:That to the patient in a sanitary
condition, Furthermore, the internal seal of the bag 100 by the cap
15A is broken only in a state where the cap   15Ak and the nozzle 20A
arc connected to each other. This can prevent the problem of leakage
of the nutrition from the slits of the cap 15A or the like to the
outside, Moreover, in Embodiment 2, the structure of the cap 15A and
the nozzle 20A requires a strict selection of connection mechanisms.
This can certainly prevent the problem of erroneously connecting the
cap 15A to a wrong t7eeding, [0083] 



FIG. 8 exemplarily shows the structure in which the recess 2030A and
the nozzle holes 11 through 11.3 are provided in the nozzle
20A"Altentatively, it is permissible to provide a cylindrical space
(fluid passage) communicating with the 10 feeding tube 30 inside the
nozzle body 21A, and to provide recesses 2030a through 2030c, into
which the ribs. 155a through 155c can be fit, on the inner wall of
the nozzle body 21A encircling the cylindrical space, as with the
nozzle 2.0 pertaining to Embodiment I. (Related Matters) 15Embodiment
I has described the closure 155 Including three ribs 155a through
155c that extend in a radial (triradial) fashion, However, the number
of ribs extending in a radial fashion is not limited to three, but
may be one, two, and. four or more. [0084] 20Furthermore; those ribs
may be ;enlaced by rods (columnar members) standing in such a manner
that the lengthwise direction of each rod is parallel to the axis of
the nozzle. In this case, thin links should be provided around the
bases of the rods, and holes equivalent to the slits should. be
provided immediately below the rods. Also, in this case, recesses
into which the rods can he inserted should be 25  formed in the
nozzle in place of the above-described recesses. This way, in
accordance with the locking operation, each rod breaks at its base
and the slits (holes) become visible, thereby breaking the internal
seal of the bag by the cap. Alternatively, it is permissible to
employ a combination of a closure having a simple 24  3011d shape,e
of a cubold, a shape of a polygonal column, eand a recess into which
such a closure can be fit. Note that no matter wha kind of structure
the cap and the nozzle have, care should be taken so as to maintain
the liquid tightness even after the cap and the nozzle are connected
to each other, and so as not to expose the inside of the nozzle body,
in .4),, le fluid passage is opened, to the open air. [0085] in order
to enhance the liquid tightness of the cap anIc, a sealing
memberpacking) may be provided on the contact surface of the cap or
on the 



10outer circumferential surface of the rap-trading portion,
Furthermore, the contact surfaces of the cap and the nozzle may be
-flattened. 0086.1 Furthermore,r when the protruding portion is not
provided on the contact surface of the cap i.e., when the closure is
provided directly on the contact surface of the cap, the fluid
passage can be prevented from being exposed to the open air upon
opening the fluid passage, 'However, in order to guarantee excellent
liquid tightness of the cap and the nozzle prior to the locking
operation, it is still preferable to provide the protruding portion
so as to increase a liquid-tight contact area between the cap and the
nozzle. For this reason, it able to make improvements such as
bringing the tubular portion and the nozzle body into contact with
each other in a liquid-tight manner, as in Embodiment 2..
Furthermore, the nozzle and the cap are not limited to engaging with
each other with use of the latching claws and the latching flanges..
The nozzle and the cap may engage with each other by using other
engagingans. As one example of other engaging means, the nozzle and
the cap may be screwed together. [0088.]  is tely effective as it
uses both of a male connector and a female connector that are
manufactured as a dedicated pair, such as the above-described pair of
the cap 15 (15A) and the nozzle 20 (20A). The connector set is of
great advantage in that, even when the cap if (15A) is attached to
the bag 100 alone, the closure 155 (155A) enables the nozzle 20 (20A)
to be connected. to the cap 15 (15A) at a high degree of sealing
until the nozzle 20 (20A) is locked to the cap 15 (15A). [Industrial
Appliehillty] [00891 10The present invention canwidely used in, for
example. enteral nu therapy where a liquid substance held in a
medical container is administered to a patient via a tube. Hence, the
present invention has excellent industrial applicability. [Reference
Signs I j 



15[0090] Li. L2 and L.3 no -.eve note nutrition feeding set
nugition container (medical containerl 15cap (male connector)
2015.Acan (female connector) 20nozzle (female connector) 20.Anozzle
(male connector) 21s 21Anozzle body nozzle base sofeeding tube drip
chamber clamp insertion member  cap body 51Acar. base 



153, 153A, 154,154A latching clawmember) 155, 155Aclosure 155a
through 155crib 156a through 156cslit thread 158, 2031opening fluid
passage 10160protrudingC A 161 61A, 200, 200A contact surface
163tubular portion 1 64opening             201. 201A, 202.. 202A
latching flange (second latching member) 15203nozzle body 204,
2.04idisplay surface 205, 206 1550a through .550elink (thin member)
1531, 1541projection 



20105 2.020opening 2011, 2021contact portion 2012, 2022flange bodies
2013, 2023cave 2014, 2024recess 2030a through 2030c, 2030recess
CLAIMS  1. A connector set for a medical container in which a liquid
substance is contained, the connector set comprising:       a first
connector that is connected to the medical container and that
includes a first latching member; and a second connector that is
connected to a .fluid supply tube and that includes a second latching
member latchable with the first latching member, wherein the first
connector further includes a closure that seals the medical container
10with the liquid substance contained therein, and       upon moving
the first connector and the second connector relative to each other
while the first connector and the second connector are M contact with
each other in a liquid-tight manner, the first latching member and
the second latching member latch with each other, and the sealing of
the medical container by the 15closure is broken. 



2. The connector set of Claim 1. wherein the first connector has a
shaft-like body,             the first connector and the second
connector are orought iuto contact wrth 20each other in:toying the
first connector and the second connector relative to each ethi- along
an axial direction ,nod'v.and -anon rotaconnector and the second
connector relative to each other about the axial direction of the
shaft-liki: bc the first connector and the second connectorcontact
With eaCh. otherinannen the first latching member and the
secondmember latch with each Alien and the sea'medical container by
the closure, is broken.  3. The connector set of Claim 2, wherein
the shaft-like body has a fluid passage that carries the liquid
substance,        the closure is joined to the shaft-like body via
one or more links that each have a thickness smaller than a wall
thickness of the shaft-like body,           the shaft-like body, the
closure and the one or more links are made of the 5same material and
assembled as a single integral component, and        the fluid
passage is opened by breakage of the one or more links due to a
rotation of the closure in coordination with the rotation of the
first connector and the second connector, 



10 4. The connector set of Claim 3, wherein        the closure
includes one or more ribs joined to the shaft-like body via the one
or more links,        the one or more ribs are latchabie with one or
more recesses provided on an inner surface of the second connector,
and 1:5once the one or more ribs have latched with the one or more
recesses, the rotation of the first connector and the second
connector causes the one or more ribs to be rotated, and the rotation
of the one or more ribs causes the breakage of the one or more links.
20 5. The connector set of Claim 4, wherein        the closure
includes three ribs that extend in a radial fashion and exhibit
symmetry. 6. The nonneetor set of Claim 2, wherein        the
shaft-like hods/ has a protruding portion that is insertable hate the
second connector in a liquiddigin manner, and        the closure is
disposed OD the protruding ponion and is miser:tin into the second
co:me:inn upon the protruding portion being inserted :nth the second
29  connector, 7. A connector for sealing a medical container in
which a liquid substance is contained and for connecting the medical
container and a. fluid supply tube,        the connector including
(i) a body having a fluid passage that carries the liquid substance,
and (ii) a closure that seals the medical container with the liquid
substance contained therein, wherein        the closure is joined to
the body via one or more links that each have a thickness smaller
than a wall thickness of the body, and 



10the fluid passage is opened by breakage of the one or more links
caused by applying a force to the closure. 


