1 DESCRIPTION CAP NUTRITIONAL SUPPLEMENT CONTAINER USING THE SAME, AND
NUTRITIONAL SUPPLEMENT SUPPLY SET 5 Technical Field [00011 The present invention relates
to a cap that is to be secured to a mouth from which a liquid material filled in a container body of a
nutritional supplement container flows out, a nutritional supplement container with a container body to
which the cap is 10 secured, and a nutritional sumﬁl%w set. Background Art [00021 Enteral
alimentation and intravenous alimentation have a method for parenteral administration
of nutrients or drugs to a patient. In the 15 enteral alimentation, a liquid material such as a nutritional

supplement, a fluid diet, or a dru? ggenerall called an "enthral nutritional su&ﬁ)lement“ is administered
through a tube that rGrSErbYH N A RAHD MNP AOTER P Q&F i erally

called a "nasotracheal tube") onajyherthaiiprinsesicedintppeRptefisiuBHpyrgdin the abdomen of a

patient (generally called a "PEG tube") (the 20 operation for forming a gastric fistula is called
"percutane®us endoscopic gastrost,omy"). In the intravenous alimentation, a liquid material containing

nutrient compo;igcrhts sy Iﬁ,.afdglucose or drug components (generally called an "infusion solution™) is
ug

administered thro &n infusion line (liquid feed circuit) inserted into the vein of a patient. 25 [0003]

11.1G. 22 is a 4ebemlatTieonfigeratinnctiagniani-thewing:ap dramnple iof sneridhtalalitcaetidtian set

used for conventional epteral alimentagign, A container body, 101 of a nutritignal sypplement container
100 is filled witﬁ’“;’%‘f ﬁrﬁ%ﬁ%%ﬁﬁﬁ’é‘ﬁﬂﬁ%%ﬁ’ncﬂﬂm%’f RS A LEERE @Jaﬁﬁ:?&?ﬁ%’é‘%?ﬁf

which the nutritigiad suBRIgMIBREHRNIS RS IBHIBR container hady 4 ddntaitkiNR iRsid s aidhereanigRer

body 30 101 is sealed with the thin film. When the nutritional supplement is administered to the body, a
plastic corfectistsweddrndounytritenabsinploreant 8uBRHA89E secured to the mouth so as to pierce
the thin film. Thus, the nutritional supplement can be

Background Art
[0002] Enteral alimentation and intravenous alimentation have been known as a
method for parenteral administration of nutrients or drugs to a patient. In the

15  enteral alimentation, a liquid material such as a nutritional supplement, a fluid diet,
or a drug (generally called an “enteral nutritional supplement”) is administered
through a tube that runs from the nasal cavity to the stomach or duodenum of a
patient (generally called a “nasotracheal tube”) or a tube that is inserted into a gastric
fistula formed in the abdomen of a patient (generally called a “PEG tube”) (the

20  operation for forming a gastric fistula is called “percutaneous endoscopic gastrostomy”).
In the intravenous alimentation, a liquid material containing nutrient components
such as glucose or drug components (generally called an “infusion solution”) is
administered through an infusion line (liquid feed circuit) inserted into the vein of a
patient.

25 [0003] FIG. 22is a schematic configuration diagram showing an example of an
enteral alimentation set used for conventional enteral alimentation. A container body
101 of a nutritional supplement container 100 is filled with a nutritional supplement.
A thin film (not shown) is attached to a mouth 102 from which the nutritional
supplement flows out of the container body 101, and the inside of the container body

30 101 1is sealed with the thin film. When the nutritional supplement is administered to
the body, a plastic connection needle 104 is inserted into a cap 105 that is secured to
the mouth so as to pierce the thin film. Thus, the nutritional supplement can be



2 delivered to the body through a tube connected to the connection needle 104. [0004] FIG. 23 is a
schematic configuration diagram showing an example of an infusion set used for conventional
intravenous alimentation. A bag body 111 of a bag 110 ¢s filled with a liquid material containing nutrient
components or drug components. 5 When the liquid material is administered to the body, a connection

needle 114 is allqwed ierce a copnectjon needle port 113. Thus, the liquid materjal can be
delivered to thé@é@?fﬁﬁ%ﬁl E@%&Sﬂ%@tg@%ﬁﬁéﬁﬁ}e T ﬁ%ré’b‘?gt%fﬁs?gielﬂgt nt Document
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to the intravendBRIEm sptasH frCusmutanst anarsr T Alaneristithay Adeabedvndd f’cglaa&g/ering
the nutritional spppieRRALAADE QG PY-RSELIRSh e AARBS AR RE BHE MBS HATPRAL ARG

object to be connected. Therefore, the connection needlé 114 can be inserted into thé 20 cap 105. In

this case, the chfmectionligeed ke ateaiplés cekrtastersd 05theddde, thipfinectaondnesiBhdd4ne inside of

the mouth 102. Howeyer, such an incorrect connectio cause the nutritional. supplement or the like
that should be EﬁB‘B’ﬁeJe‘%S’ %%c%?o%%ﬁcéf) gv?/%(?]teopr?ép el(rir%qheéﬁg“}ff gﬁ%%ﬁ?e% ot tg%%iljﬁ?gn thus there
is a possibility ieliva g diadcdsaigehiuilioatub2o R0 et presantitiventieniler dVideseaa cap that
solves the above problem of an incorrect connection, and also enables a nutritional supplement
container to hygi% BRF’%I&Bﬁ@t& iquid material such as a nutritional supplement by a simple

operation, a nutritional supplement container using the cap, and a nutritional supplement supply set.
30 3
10  Prior Art Documents

Patent Documents
[0005] Patent Document 1: JP 2000-176023 A

Disclosure of Invention

15  Problem to be Solved by the Invention
[0006] As described above, similarly to the intravenous alimentation, the
conventional enteral alimentation may use a method for delivering the nutritional
supplement to the body by inserting a connection needle with a sharp point into the
object to be connected. Therefore, the connection needle 114 can be inserted into the

20  cap 105, Inthis case, the connection needle 114 pierces the cap 105 and the thin film,
and reaches the inside of the mouth 102. However, such an incorrect connection can
cause the nutritional supplement or the like that should be supplied to the stomach or
bowel to be erroneously supplied to the vein, and thus there is a possibility that a
medical accident will occur.

25 [0007] The present invention provides a cap that solves the above problem of an
incorrect connection, and also enables a nutritional supplement container to
hygienically supply a liquid material such as a nutritional supplement by a simple
operation, a nutritional supplement container using the cap, and a nutritional
supplement supply set.

30
Means for Solving Problem

[0008] A cap of the present invention is to be secured to a mouth of a container body



of a nutritional supplement container and allows a liquid material filled in the container body to flow out.
The mouth is provided with a thin film for sealing the container body. The cap includes the following: a
cap body; a bridge that is coupled to the cap body and gan be broken or deformed; a communicating
member that is coupled 5 to the cap body via the bridge and includes a piercing portion that can pierce
the thin film by being pushed tow the contamer hen the bridge is br. %ﬁﬁ or d formed and a
flow path througiiH aHRP %’ﬁ@ﬁ%‘d@%@ﬁ% nutrltlonal
supplement copiataehaiathe, iRyt hme&tptge@mﬁ%a GeNsEtan A NRiRNg:stMeture that

is included in the cap body and can maintain a 10 connection with a connector. [00091 A nutritional
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nutritional supplement by a simple operation, a nutritional supplement container using the cap, and a
nutritionalt SupplennentisnppkhsetoBriefi@escription of Drawmgs 30 [00121 [FIG. 11 FIG. 1 is a partial

perspective vie @b?w an .example ofanutrltlo ent container. of Embediment 1. [FIG.
21141G. 2is a explo dR% p{;"t%‘ﬁ’e |\S/1é1p\})ew op her n ona %‘ugp?emécn Vz?n%on heRidesthe

following® a container body including a mouth, a higuid material filled in the container

body; a thin film that s attached to the mouth and seals the container body; and the
cap of the present invention secured to the mouth.

15 [0010] A nutritional supplement supply set of the present invention includes the
following: the nutritional supplement container of the present invention; and a hquid
feed circuit that includes a connector including an engagement portion that can be
engaged with the connection maintaining structure of the cap, and a iquid feed tube
connected to the connector.

20
Effects of the Invention
[0011] The present invention can provide a cap that solves the problem of an
incorrect connection such that a liquid feed circuit for intravenous ahmentation is
erroneously connected to the nutritional supplement container, and also enables a

25  nutritional supplement container to hygiemcally supply a liquid material such as a
nutritional supplement by a simple operation, a nutritional supplement container

using the cap, and a nutritional supplement supply set.

Brief Description of Drawings
30 [0012] [FIG. 1] FIG. 1is a partial perspective view showing an example of a
nutritional supplement container of Embodiment 1.

[FIG. 2] FIG. 2 is an exploded perspective view of the nutritional supplement



container shown in FIG. 1. [FIG. 3A] FIG. 3A is an enlarged perspective view showing an example of a
cap of the present invention that constitutes the nutritional supplement container shown in FIG. 1.
S[FIG. 3B1 FIG. 3B is a partial enlarged view of the capgshown in FIG. 3A. [FIG. 30 FIG. 3C is a plan
view of the cap shown in FIG. 3A. [11.G. 3D] FIG. 3D is a bottom view of the cap shown in FIG. 3A

[FIG.3E1 FIG. 3Eis a sicg;view gé.e cap shown in FIG. 3A. [FIG. 3F1 FIG. 3F is another side view
of the cap shoWTHRERE S WI?L@EI% 73651 FIG. 3G is a cross-sectional view of the cap shown in FIG.

3A. [FIG. 3H1 FIG. 3H {"Fl@?%@F@%&@ﬁ%ﬁw@wﬁr&lgﬁm&nwaﬂ&ﬁ@ﬁMEx@M&ﬂaEIG- 4A
n

is an enlarged perspective view for explaining a bridge and a communicating member of the cap
shown in FIG. sap[Hithesrssertarvminn hakensbtisics e nubiEanabriPHiempat SORtAMENG. 15 4A.
[FIG. 40 FIG. 4G, iS.& Refgeestive view for explaining another example of the bridge and the
communicating member. FIG. 4D1 FIG. 4D is a perspective view for explaining another example
of the brid§e and the cdfithaidatiny AinbaraddFaagEdi@wia thageprsheetivie WEW BY. explaining

another example of they B0 A8 G N B BERP PR 28 shown in FIG. 3A.
[FIG. 3D] FIG. 3D is a bottom view of the cap shown in FIG. 3A.
[FIG. 3E] FIG. 3E is a side view of the cap shown in FIG. 3A.
[FIG. 3F] FIG. 3F is another side view of the cap shown in FIG. 3A.
10 [FIG. 3G] FIG. 3G is a cross-sectional view of the cap shown in FIG. 3A.
[FIG. 3H] FIG. 3H is another cross-sectional view of the cap shown in FIG. 3A.
[FIG. 4A] FIG. 4A is an enlarged perspective view for explaining a bridge and
a communicating member of the cap shown in FIG. 3A.
[FIG. 4B} FIG. 4B is a cross-sectional view taken along the line A-A’in FIG.
15 4A.
[FIG. 4C] FIG. 4C is a perspective view for explaining another example of the
bridge and the communicating member.
[FIG. 4D] FIG. 4D is a perspective view for explaining another example of the
bridge and the communicating member.
20 [FIG. 4E] FIG. 4E is a perspective view for explaining another example of the
bridge and the communicating member.
[FIG. 4F] FIG. 4F is a perspective view for explaining another example of the
bridge and the communicating member.
[FIG. 4G] FIG. 4G is a perspective view for explaining another example of the
25  bridge and the communicating member.
[FIG. 5] FIG. 5 is a partial cross-sectional view showing a state immediately
before a liquid feed circuit is connected to the nutritional supplement container shown
in FIG. 1.
[FIG. 6] FIG. 6 is a partial cross-sectional view showing a state in the course of
30 connecting the liquid feed circuit to the nutritional supplement container shown in
FIG. 1.
[FIG. 7A] FIG. 7A is a partial cross-sectional view showing a state in which a



[FIG. 4F1 FIG. 4F is a perspective view for explaining another example of the bridge and the
communicating member. [FIG. 4G1 FIG. 4G is a perspective view for explaining another example of
the 25 bridge and the communicating member. [FIG5 51 FIG. 5 is a partial cross-sectional view
showing a state immediately before a liquid feed circuit is connected to the nutritional supplement
container shown in FIG. 1. [FIG, 61 FI% is a paytial cross-sectional vieyw shgwing a state in the
course of 30 cohe Bl irecnptitrrrde it ‘i&ﬁ\&ﬁﬁﬁiﬁ?%’%ﬂﬁ%ﬁw&&g%ﬁgﬁ A6t in FIG. 1.
[FIG. 7TA] FIG. fhvisaiRartial srosstaschonal vivuhsheming RetatadtavhichitxdhReftiatisantainer
body is broken by the communicating member of the cap shown in FIG. 3A in the course of connecting
the liquid feed eitpnleroemiechutathstsbovppiaridht dontainer shown in FIG. 1. [FIG. 7B] FIG. 7B is

a partal enlarged view gf e e A SURNIERED fARIATER AR A iEAd shgtlsahevn in

FIG. 7A [FIG. 8A] IS a perspectl Ing an example of a connector to be
connectedio themaprenand theliGudAedl GrcdR|3hi® 8B EBl&pldn view of the connector shown in

FIG. 8A. [FIG. 8C] FIG, 3 [ b&i view of the connector shown in FIG. 8A, 10[FIG. 8DIkIIG. 8D is
a side view of the connet rsg‘%l) Egrrlglélg .%Wﬁ%‘%%%?ﬁ?&?ﬁé‘ﬁ‘@%%&ﬁ’é?%% (\gl)illeawooé}l}ﬁé’ogc%nector
shown in FIG. [RGe:8ldetel & igha @ariabrersheqtyeuiew showing an example of a nutritional

supplement container of Embodiment 2. [FIG. 10¥FIG. 10is an explodedﬁers&%ctive view of the

nutritional 15 supplemelEoSBIAECsIRRA bk visw of thegonnocten shommIR Hliefpective view of a
protective cover constitiig g Rutitanal SYRRSMSIH SR IHDE5 SR EhbHA 8 FIG. 8A.

10 [FIG. 8D] FIG. 8D is a side view of the connector shown in FIG. 8A.
[FIG. 8K} FIG. 8F is another side view of the connector shown in FIG. 8A.

[FIG. 9] FIG. 9 is a partial perspective view showing an example of a
nutritional supplement container of Embodiment 2. |

[FIG. 10] FIG. 10 is an exploded perspective view of the nutritional

15  supplement container shown in FIG. 9.

[FIG. 11A] FIG. 11A is a perspective view of a protective cover constituting the
nutritional supplement container shown in FIG. 9.

[F1G. 11B] FIG. 11B is another perspective view of the protective cover shown
in FIG. 11A.

20 [FIG. 11C] FIG. 11C is a plan view of the protective cover shown in FIG. 11A.

[FIG. 11D] FIG. 11D is a bottom view of the protective cover shown in FIG.
11A.

[FIG. 12] FIG. 12 is a partial perspective view showing an example of a
nutritional supplement container of Embodiment 3.

25 [FIG. 13} FIG. 13 is an exploded perspective view of the nutritional
supplement container shown in FIG. 12.

[FIG. 14A] FIG. 14A is an enlarged perspective view showing an example of a
cap of the present invention that constitutes the nutritional supplement container
shown in FIG. 12.

30 [FIG. 14B] FIG. 14B is a partial enlarged view of the cap shown in FIG. 14A.

[FIG. 14C] FIG. 14C is a plan view of the cap shown in FIG. 14A.

[F1G. 14D] FIG. 14D is a bottom view of the cap shown in FIG. 14A.



[FIG. 11B] FIG. 11B is another perspective view of the protective cover shown in FIG. 11A 20[FIG.
11C] .1?1G. 11C is a plan view of the protective cover shown in FIG. 11A. [FIG. 11D] FIG. 11D is a
bottom view of the protective cover shown in FIG. 11A. ¢  [FIG. 12] FIG. 12 is a partial perspective
view showing an example of a nutritional supplement container of Embodiment 3. 25[FIG. 13] FIG. 13

is an exploded perspective vie e nuiritional supplement container sh in FIG. 12. [FIG.
14A] FIG. 14Ais an em&?ﬁféﬂt&ﬂéﬁ\}%ﬁ%@@% %Jrﬁ&ﬁ?ﬁpﬁago@f%@;%@f%@present invention
that constitutes the nutfitignal Suiplement zoiaRE shRwicin Gieheldp3 bk ibBIFIRAL4B is a
partial enlarged view of the cap shown in FIG. 14A. [FIG. 14C] FIG. 14C is a plan view of the cap

shown in FIG. 14A. [FIET6 bIHE> 14058 RIySREFHNASHFDT fpiesnlrBNBE A e apdR. 6 [FIG. 14E1
FIG. 14E is a s&%&x'&%&{t- ﬁ?e%ﬁﬂ?"c‘!f‘tﬂb @%'Sﬂ%@n inlFte: 34k1 FIG. 14F is another side view of
) . ! :

the cap shown in FIG. 14A. [FIG. 151 FIG. 15 is a perspective view for explaining a bridge and a
communicting membdFBEtHEICECs Abuma paaida] tagks SHeidtd ViFwGheving psiaial ionosedigelional

v showns 3 s s Sl sien omPRSSiniig tng uplomen
in which a thin fiirr'@t agontainer body is broken by the communicating member of the cap

[FIG. 17A] FIG. 17Ais a partial cross-sectional view showing a state in which
a thin film of a container body is broken by the communicating member of the cap

10 shown in FIG. 14A. |

[FIG. 17B] FIG. 17B is a partial enlarged view of FIG. 17A.

[FIG. 18] FIG. 18 is a partial perspective view showing an example of a
nutritional supplement container of Embodiment 4.

[FIG. 19] FIG. 19 is an exploded perspective view of the nutritional

15  supplement container shown in FIG. 18.

[FI1G. 20A] FIG. 20A is an enlarged perspective view showing an example of a
cap of the present invention that constitutes the nutritional supplement container
shown in FIG. 18.

[FIG. 20B] FIG. 20B is a partial enlarged view of the cap shown in FIG. 20A.

20 [F1G. 20C] FIG. 20C is a plan view of the cap shown in FIG. 20A.

[FIG. 20D] FIG. 20D is a bottom view of the cap shown in FIG. 20A.

[FIG. 20E] FIG. 20E is a partial enlarged cross-sectional view taken along the
line B-B’ of the cap shown in FIG. 20A.

[FIG. 20F] FIG. 20F is a partial enlarged cross-sectional view taken along the

25  line C~C of the cap shown in FIG. 20A.

[FIG. 21A] FIG. 21Ais a partial enlarged cross-sectional view showing a state
immediately before a liquid feed circuit is connected to the nutritional supplement
container shown in FIG. 18.

[FIG. 21B] FIG. 21B is a partial enlarged cross-sectional view showing a state

30  inthe course of pushing a communicating member of the nutritional supplement
container shown in FIG. 18 toward a thin film.

[FI1G. 21C] FIG. 21C is a partial enlarged cross-sectional view showing a state



10 shown in FIG. 14k [FIG. 17B1 FIG. 17B is a partial enlarged view of FIG. 17A. [FIG. 181 FIG.
18 is a partial perspective view showing an example of a nutritional supplement container of
Embodiment 4. [FIG. 191 FIG. 19 is an explodedz perspective view of the nutritional 15
supplement container shown in FIG. 18. [FIG. 2(14] FIG. 20A is an enlarged perspective view
showing an example of a cap of the present invention that constitutes the nutritional supplement
container showiiherourse Fnesinng e wmmpBcRing Raaen afdbs MEHHmARLERpISMSHh in FIG.

20A. 20[FIG. 2QC L1 EIG. 206 iS2 Plan 14ew:2fine 63 gigwn in FIG. 20A. [FIG. 20D1 FIG. 20D is a
bottom view of the cap shown in FIG. 20A. [FIG. 20E1 FIG. 20E is a partial enlarged cross-sectional

view taken along the liNFE: B2 BPHEGaplEhswarpirtitberdoaged cross-fRiGoRgion Ghoomisaastrietial
enlarged cross:secfltional viev¥ talé n algrégﬂtlrzlg 25 Ii@l%cfg;%[)g}%f;&{) sqlc%}/_lvaoin ISG. Z%A. ot [FIG.

21A] k 1G. 21AT8 4 %g(r)t‘igﬁ%ﬁ ePr%e GEsS-EECtonal View's owing a State imme mﬂﬁ? efore a liquid
feed circuibis cantadied dadwe VTS swaplémehi-cBitainer shown in FIG. 18. [FIG. 21B1

FIG. 21B is a partial enlarged cross-sectional view showing a state 30 in the course of pushing a
communicating membe%@iﬁﬁi%&ﬁﬁﬁ?ﬁ%ﬂ?%ﬁ%ﬁ@% B GNP TR .
[FIG. 21C1 FIG, 2332 Rl GHMAIB QST eeHoPA IRy ShewiDalA®iAE D the course of

pushing a communicating member of the nutritional supplement container shown in FIG. 18 toward a
thin film. [F1G. 23] FIG. 23 is a schematic configuration diagram showing an example of

an infusion set used for conventional intravenous alimentation.

10
Description of the Invention
[0013] In a preferred example of the cap of the present invention, the communicating
member includes a plurality of flow paths, and a plurality of holes are formed in the
end face of the communicating member facing away from the thin film. For example,

15  itis preferable that the communicating member includes a plate portion that is
provided on the end of the communicating member facing away from the thin film, and
the end face has holes that constitute a part of the respective flow paths. Since a
plurality of holes are formed in the end face, it can be said that a through hole 1s
divided mnto two or more small holes. This structure makes it difficult to insert a

20  connection needle with a sharp point into the through holes. Thus, when the
communicating member has a structure that makes it difficult to insert a connection
needle with a sharp point, it can more reliably solve the problem of an incorrect
connection such that a iquid feed circuit for intravenous alimentation, in which a
liguid material is fed into the body by simply inserting a connection needle with a

25  sharp point into the object to be connected, is erroneously connected to the nutritional
supplement container used for enteral alimentation.
[0014] In a preferred example of the cap of the present invention, the communicating
member includes a partition that is provided closer to the thin film than the plate
portion, and arranged so as to separate one space from another in the direction in

30  which each of the holes extends. In this case, the communicating member is
lightweight and can be easily molded compared to, e.g., a communicating member

having a substantially cylindrical outer shape.



[FIG. 21D1 FIG. 21D is a partial enlarged cross-sectional view showing a state  in the course of
pushing a communicating member of the nutritional supplement 5 container shown in FIG. 18 toward a
thin film. [FIG. 22] HG. 22 is a schematic configuratg)n diagram showing an example of an enthral
alimentation set used for conventional enteral alimentation. [FIG. 23] HG. 23 is a schematic
configuration d'gt) ram showing an example of an infusion set used for conventional intravenous

C

alimentation. 1 rigtiapeitneet ek piobsiapohrhroprescakampriignyieresasr ththsresent
invention, the communicating. MemBer (ASudes AR rltly iR atnenand 2 lraldeiliniesare

formed in the end face of the.communicating member facing away from the thin film For example, 15 it
is preferable thpietteangamrtionipating seaivwrendincliddssecpiatefertiba prarciap rovidetperte ted of
the communicating mmemper facing away from thc?vthi film, and the end fa s holes that,constitute
a part of the reaﬁﬁlé: ve’ %v% I|?30at 1%% glfﬁjcéé%n 1ra itya}r 62?%?358 %%0 or][r’tr:‘%ro‘(::'C W(%E’é:hge%%o{a%oél, Cl)tﬁég% € said
that a throagh Hidia is £l Hideddnieéwbroken tharia el thhgsthtr doinmeumakes ¢ wittichdt ansert a
20 connection needle with a sharp point into the through holes. Thus, when the communicating

member has a%ﬂmm ilt to insert a connection needle with a sharp point, it can
more reliably sy #he RoblenrofAineapRIreaRRaptiTSsRtaat aiduidieat clFdibdgsinraenous

alimentation, in which a liquid material is fed into the body by simply inserting a connection needle with
a 25 sharp poirfoimgncabpe nteheet onddde capshetn hE Uttt actes [ eHtonrdtio tarough

supplement confipRrHS IR NLALPHmENR Y0 IBMALINARIEIGT ER AXBPIGOh G AR, o1 e

present invention, the communicating member includes a partition t e thin
film than fte plateppltent aodtaimangda shinsaw sapesdte:dnelgpasplieth amothéhénmbernadection in

casly moldod CHDAIEETE B S BEARLAGATH G R SELH et i A SRR, GO nEouter
shape. 8 point is not easily inserted into the communicating member, so that the incorrect

connection can be prevented more reliably.
[0017] In a preferred example of the cap of the present invention, a portion that

15  includes the bridge and extends from a coupling portion between the cap body and the
bridge to a coupling portion between the bridge and the communicating member is
bend and deformed so that the communicating member can be pushed toward the
container body. In this case, since the thin film can be broken while the cap body and
the communicating member remain joined, it is possible to reliably prevent the

20  communicating member from falling in the container body and being suspended in the
liquid material.
{0018] For example, when the portion that includes the bridge and extends from the
coupling portion between the cap body and the bridge to the coupling portion between
the bridge and the communicating member includes three thin portions, and each of

25  the three thin portions is bent and deformed, the communicating member can be
pushed easily toward the container body. If the number of thin portions is 3, it is
possible to suppress a break of the bridge that occurs due to a small number of thin
portions or a complicated bending of the bridge that occurs due to an excessively large
number of thin portions.

30 [0019] In a preferred example of the cap of the present invention, the cap includes a
protective cover that covers the communicating member and includes an engagement

portion that can be engaged with the connection maintaining structure of the cap.



[0015] In a preferred example of the cap of the present invention, a portion of the communicating
member that is farther from the point on the thin film side than the piercing portion projects outward. In
this case, after the piercing portion pierces the thin fiIm,éhe portion projecting outward comes into
contact with the portion of the thin 5 film that has not beén broken, thereby preventing the
communicating member from falling into the container body. [0016] In a preferred example of the cap

of the present iAVETERIHIHEABRB SATGHRVEN apmvARtad fpRYsa{ig dineaemahioeme by Sitetching
across the flow.pathy irpugh Whicabe quq{grgfgggq@lgi}ésgsml% %9@%%’&9@%%%%@%%&@@“3

nutritional 10 supplement container. In this case, since the bridge is placed across the Internal cavity

(flow path) of theadem i bicatimgoaventbtngnoembettibatne poishwitbow sththepwintasaobedisiinnserted
into the commuynicating me r,.sn that the incorrect nection.can be prevented more reliably.
R

[0017] In a preferred examp ecapo invention, acﬁg}% €s the bridge
and extends frdgp20¢ouplinbodattian hetween the cap body and the bridge to a coupling portion

between the bridge and the communicating member is bend and deformed so that the communicating

member can be pushed AdWRPAIHRE kAR BOMBLeIAL fh R2PLL L he RERSHHE MRS R ER® broken while
the cap body apd:he RAPINFRiRAIReRRShieT@iRaingd itk pessibie fRdalishiyHateyentihe 20

communicating member from falling in the container body and being suspended in the liquid material.

[0018] For exatgieviliherigserfedivntineaiimennsets théidriddge 8Bd extends from the coupling portion
between the ¢ y t [ J Ing_portion bet Q& ?f and t
communicatinS@nég)rﬁbeﬂ%éI%%{é ?hgr%é%ﬁ%r?s (‘)%g%%&gﬁ{jgggﬁng %E%tﬁe t ré(g%%iﬁ‘i%lr |§%§lis bent and
deformed]the cupplaminstingtmemnbsithanchspdishent cablitGuarchtepbakihineshadivel f.tbe ofimber

of thin portions is 3, it.is possible tg suppress a break of the bridge that acgyrs due tq a small number
of thin portionst(;ﬁreélgf)mgq}??%jt@‘dpﬁ’ %ﬁ%% %W%%%Fbﬁ&rﬁduﬁg’ OSSN Erge number
of thin portionsp3E:{RREI WewiRiamRE Axarappleidhe Gar.et hieccRIBSERh IV eRHP BoribaeARs Ifidudes

a protective cover that covers the communicating member and includes an engagement portion that
can be engage@¥imiemalarlemsatrananansioraeinElS the B¢ SFima e BiRggRhMPFevent

an unwanted agpligalign of RREHETR! darCer MR PHAGAIRGL MERRET HOGFAIRTR is4possible to

prevent the thin film from being broken by the communicating member that is pushed toward the

container lﬁ)dy'EL@.ﬁﬂﬁeajhwmrcaﬁ@ppﬁ@hﬁoaﬂﬁlmwmmwﬁe tbHEeom meﬁ@i@aiﬁv_g ofiBmber. 5
example of & nCUEHATEIBEHeREcol iy 1 e RGO M Gap e e ek wifoe
described with Gt esto driesSsettionBiEviOR 2T hd@apl sh@npaiti MR 13pe cBIE Vg is havting an
example of a n%}ﬂtsig-rslgcltional view of the cap shown in FIG. 3A. For convenience of explanation,

FIG. 3A shows a larger view than FIGS. 3C to 3H.

20 [0022] Asshownin FIGS. 1 and 2, a nutritional supplement container 10 is a medial
nutritional supplement container used for enteral alimentation. The nutritional
supplement container 10 includes a bottle body (container body) 11, a liguid material
(not shown) that contains a nutritional supplement and is filled in the bottle body 11,
and a cap 13 that is secured to a mouth 12 (see FIG. 2) of the bottle body 11. A

25  hanging portion (not shown) is provided at the bottom of the bottle body 11 and used to
suspend the bottle body 11 from a stand or the like.

[0023] The bottle body 111s made of, e.g., a hard material. Therefore, the outer
shape is maintained unless an external force is applied. The bottle body 11 is
produced, e.g., by blow molding of a resin material. Examples of the resin material

30 include polyethylene terephthalate (PET), polypropylene (PP), polyvinyl chloride
(PVC), and nylon.

[0024] As shown in FIG. 2, an external thread 12a is cut on the outer circumferential



10 supplement container of this embodiment. FIG. 2 is an exploded perspective view of the nutritional
supplement container shown in FIG. 1. FIG. 3A is an enlarged perspective view showing an example
of a cap of this embodiment that constitutes the nutritiopnal supplement container shown in FIG. 1. FIG.
3B is a partial enlarged view of the cap shown in FIG. 3A. FIG. 3C is a plan view of the cap shown in
FIG. 3A. 15 FIG. 3D is a bottom view of the cap shown in FIG. 3A. FIG. 3E is a side view of the cap
shown in FIG. Sarimenfdhaqnaniind? apdisitvbe strevasiatoiminiaenl shrepi@3depet3G. 3H

cross-sectionalyiswf,the,faB ShAWRINRICIBA KGR in, 3nethereropsseripnabuiewof the cap

shown in FIG. 3A. For convenience of explanation, FIG. 3A shows a larger view than FIGS. 3C to 3H.
20 [0022] As shpemnig #G6 moanl 22.zndtivonal dupiibeneottiedmdingl Beésladwathathethtional
supplement coptainer usgd for. enthral alimentation,. T tritional,supplement container, 10 includes a
Botte body (coRhSr badyT e e R ARl T by L Lo e e e
and is filled in e bestiehbitifadihgaiava, b Lguidahistsaaliache botthibbdi2lisedla 1&iofite bottle
body 11. A 25 hanging portjon ﬂot shown) is provided at the bottom of the bottle body 11 and used to
suspend the b&hfegﬂ o din a stand or the like. [0023] The bottle body 11 is made of e.g., a hard

material. TherggigstherauteshaneismaRiaied 1Higss ae, @derRkioree i SAPRIBchit AR dattie body

11 is produced, e.g., by blow molding of a resin material. Examples of the resin material 30 include

polyethylene teréphivarid @mpmf%w@wwwmtbﬁwvwm&ﬁ th8024] As
shown in FIG. %o&i‘e%%gérl]'. fﬁ@%%ﬁ%@e@aﬁ%% é’é%ﬂﬂ&%rﬁéi%’sﬁg féllﬁlml& %I@Fflc%}%}ﬁ}eﬁiﬂi?“th 12

and is to be screwed In FIG. 3 he cap 13. A m 16 1s
attached i@ theImpathidflsspias torbfacibib éhap ehenduof fite o ikl tesiaddnhandsite sfthechditle body

11 is sealed with the_thin film 16. Therefore, even if the bottle po 1. having th in film 16 is placed
Wit 5 the mout S B SRR T A P RGO RS B 1 AR AR TR etk At
body 11. [0025{1teninsasittieto@ thinh it bfaynHes fcohi s adheiivdatsadtrhingiadfitan 1f paper

and aluminum foil, or a resin film containing the same resin as that of the bottle body 11. The resin film
may be either dhgrhglabedsith by Qlﬁ’imﬁﬁ- # 10 In particular, it is preferable that the thin film 16

formed of the S e e By e S the
thin film 165to tperiphezabpdytion Bpated theithie finy 10edekmiad thithlewntes iroondueentasedasing
end face 12b OB&E@%&%&% a gvicinity of the opening end face 12b.  However, the thin film 16

may be bonded only to the opening end face 12b of the mouth 12. A method for

bonding the thin film 16 to the mouth 12 is selected appropriately in accordance with

the material of the thin film 16, the material of the mouth 12, or the like.

20 [0027] Asshown in FIG. 2, the cap 13 includes a cap body 22 and a communicating
member 19 that is coupled to the cap body 22 via a bridge 19a (see FIG. 3Betc). The
cap body 22, the bridge 19a, and the communicating member 19 can be molded
integrally by injection molding or the ike. 'When pressure is applied to the
communicating member 19 so that it is pushed toward the thin film 16, any part of the

25  bridge 19a1s broken. The thickness, width, etc. of the bridge 19a are determined
appropriately in accordance with the material of the bridge 19a.

[0028] As shown in FIGS. 3A to 3G, the cap body 22 includes a base portion 20 and a
connecting portion 21. The base portion 20 includes a top portion 17 and a side wall
portion 18. The top portion 17 faces the opening of the mouth 12 and the side wall

30  portion 18 surrounds the outer circumferential surface of the mouth 12 when the cap
13 is secured to the mouth 12. The internal thread 23 (see FIG. 3H etc.) is cut on the
inner circumferential surface of the side wall portion 18, into which the external



15 peripheral portion 16a of the thin film 16 is bonded to the outer circumferential surface of the mouth
12 in the vicinity of the opening end face 12b. However, the thin film 16 may be bonded only to the
opening end face 12b of the mouth 12. A method for b(i ding the thin film 16 to the mouth 12 is
selected appropriately in accordance with the material Of the thin film 16, the material of the mouth 12,
or the like. 20 [0027] As shown in FIG. 2, the cap 13 includes a cap body 22 and a communicating
member 19 thabicedlgrtsee Flbcahenban te paterisigyefornsied mt%@@@@)nmﬁ&bé%iaé@y 22,
the bridge 19a arégrg‘lwee&ommunicating member 19 can be molded integrally by injection molding or
the like When presstre’is applied to the communicating member 19 so that it is pushed toward the thin
film 16, any pafoo?dhe 25dbrsgeid TG Brokan chimetitiok wsdion @thirelndes thbubritigepbeaardla

determined appyopriately in_accordance with the material of,the bridge 19a. [0028] As.shgwn in FIGS.
3Ato 3G, the %%‘EW’E@ MeRIdEs QHSERTHRIR Ha“ @6‘?1};10 cﬁﬂﬁllﬁgr}i[gr?ﬁ]?ﬁ%@&gglﬁortion
20 includes a te-Redighdldand ausidRivs-RORIE 18 d A tep AR R1ddsesitinapdsineatthe
mouth 12 and the side wall 30 portion 18 surrounds the outer circumferential surface of the mouth 12

when the cap FBTseevRidhe Mg nerton Pha andmaierte autyayddom depplersdacgdihne
iner crcumfersntal yriagg. of e S WAIRIPN Al waIChy R Eieenal 1 iRpikaza (see

FIG. 2) cut on the outer circumferential surface of the mouth 12 is to be screwed. [0029] As shown in

FIG. 3A, the campectihguyGrtini12 niren tble srzdtobiliatwortmnp1tich &lprojdds troerathewinee Blihcipal
surface of the top portion 17, a seat 21b that is 5 formed,around the tubular portion 21a, and a pair of
pawls 21c that @6%8\5/?&&8 or?%%g%refr%%ﬁle%eoefl}ifg%%ejgpb‘gr igrﬁn?fél ?ﬁ%%rg?gchgsgtﬁsvfgr%’from the

outer surfagze ofHepstiasfw]sing ofitettiicumiewntialauHanaiatdha ighttacedidmPdamincludes a
tapered surface 211 near the end of the tubular portion 21a, The t_?]'pfered surface %S%%ﬁc eases)in
diameter from MREBEIDEARSIOBEHICBH BT LR RS G Bk % 5ABA BeteHSPha o9 £te.),

functions as a caRPRAHIONRABEINRES TS LiEWARLORIGTER)GlB theaARTBSIAR WithBesaryigCtor 25
of a liquid feed circuit 27 (see FIG. 5 etc.), as will be described later. As shown in FIG. 3B, the

communicatingcavaisgde theswudptaeprsioncdanfi thararhedn diathebeslsd 9% ardiheapmge oa,
and one part of the mmHQi%%}i 2 i3 '!Qﬁs %gl ingdh % In AV lar 15
portion 21a. Thg}%ﬁ?r%?% e ot ergggrré}%%zi%]})%mmumc%tmg nggm er%%pp%g}g%@%%ert %i%lbular
portion 21i#. Thpestibe 2kp 1 Theekides the adpboayt ofchsogrinertogpogioebhbethed sidgantslbpertion

whutar porton S DRSS AERGTON n LS. BE Gt B G Th e 2 ORIk
projection 20 2}:detibats fBnedearaipsitidacEsfacingib edbnlRepieticky Aadsartke fitted into a lock
communicating member 19, a part of which is inserted into the tubular portion 21a.
[0030] As shown in FIGS. 3E and 3F, each of the pawls 21c includes a lock projection
20  21lcthat is formed on the surface facing the top portion 17 and can be fitted into a lock
recess 321g (see FIG. 8A) of the connector 25 of the liquid feed circuit 27 (see FIG. 5
etc.), as will be described later.
[0031] FIG. 4A is a perspective view for explaining the bridge 19a and the
communicating member 19 that constitute the cap. FIG. 4B is a cross-sectional view
25  of the communicating member 19 taken along the line A~A'in F1G. 4A. The
communicating member 19 includes a plate portion 19e that has a circular planar
shape and is provided on the end of the communicating member 19 facing away from
the thin film 16 (i.e., the opening of the base portion 20 of the cap). The plate portion
19¢ has a plurality of through holes 19d.
30 [0032] The communicating member 19 has a plurality of partitions 19¢ that are
provided closer to the thin film than the plate portion 19e and divide a space on the
thin film side into two or more parts. The partitions 19c are arranged so as to



recess 3219 (see FIG. 8A) of the connector 25 of the liquid feed circuit 27 (see FIG. 5 etc.), as will be
described later. [0031] FIG. 4A is a perspective view for explaining the bridge 19a and the
communicating member 19 that constitute the cap. FIGl. B is a cross-sectional view 25 of the
communicating member 19 taken along the line A-A' in FIG. 4A. The communicating member 19
includes a plate portion 19e that has a circular planar shape and is provided on the end of the

communicatingIRarABPIESEASH § Ry APHibaT Mg ALt L8 (nevhish epdnid dhsrironaisdPsttion 20
of the cap). Th?ﬂ%ﬁ%&ioﬁg&ﬁ?& &R @%%M&Egﬂ&&!ﬁﬁé&& 39 PARAL DG FRMERRieating

member 19 hasa p ity of partitions 19c that are provided closer to the thin film than the plate
portion 19e an8Hisdd HsSaete. biv e thip Tihvdide thoctwmertordte isarted Thpysdrthiens 19c are

arranged so as to 12 separate one s from another in the directiop in which.each of the through

holes 19d exte??d’é‘%?g'fg}%,Iﬂ’?ﬁtbegi%%&‘ﬁ%rggﬂ%gogg rlloé)a‘érirfgoo%ﬂﬁg iall,?lroc & 05%831? gg (see

FIG. 5 etcj to iereapths tihdiliheaanslaeidity bfispases 10gtlsit the cpesnmuthediingadtaloes 19

toward the bottle body 11 so that a piercir;t%@pogﬁié?)n 19b 5 pierces the thin film 16, a plurality of spaces
2

19g that are op®# ?@Rﬁ’@dﬁt@%’@%m Bf BeRiiPraethhhenastine df e bh by the
partitions 19c, t@ggbéQEI% SRA%ES 4R bR ey ahAQes L9 R ANBw Bk Ridiew paths

through which liquid material filled in the bottle body 11 can flow out of the nutritional supplement
container (i.e., whikb Hieditioia ofateradrblle inthe betierhasdedirepn dleretibof tie sHEWHIRRTIGS. 4A

and 4B has four pattitions, and thus provides four flow pa W partitio , ed
circumferentiaIFy ?%&J%ﬁfﬁ&%%ngﬁﬁ Rk a%%efﬁmeé%%ﬁvt\?% ég{(ﬁw&?&zér. Qecrge%)%r{és%gggﬁqgmn in FIG.
4B, the crass-seetiohal Shahewi mdVGRriAambed tamfoasqehofithmpatidchesdSoisdesdstariiaily a
cross. [0033] The communicating member 19 has the piercing portion 19b on the end facing 15 the
thin film 16 in tR&ERial the W?ﬁ&%ﬁ&%ﬁﬂ%&%ﬁﬁ&f&ﬁ?ﬁﬂ%&%%&ﬁ%ﬁ&?@ﬂkg akfe to
pierce the thin filfac8 (HtReBXARMIRIEROWDHBrENPe 4R sBaehahtFeParBligns ks Rasaninshapd

surface 19m that is inclined toward the point of the communicating member 19 on the thin film side
The inclined sufacdsisim mrseber taepesst Pithe nratédemm dAcaB By 85 8Ethe thin film side,

thus forming th %&%&%ﬁﬁ%@%o‘%ﬂfﬂﬁﬂi&a?@nt@ﬁﬁé%ﬁﬂe‘}i_‘i%a@ﬂﬁ‘ﬂlefﬂﬁhé%ol%%“i%soﬁhc?l‘é’gﬂﬂ FGhgA

the communicati er 19 preferably has portions 19h that project outward (in the radial direction)
from the prcirhethtioAliobtanahy pesitidivedtion ard fartrenfofithepiexsime gt e ipidraimg
portion 190. In oot WOIRS: i BOHIGRS IR RIREEL TR e R IRG PRIRRATR: Brite A egtR Ny
the partitions 19¢ has an inclined surface 19m that is inclined toward the point of the
communicating member 19 on the thin film side. The inclined surfaces 19m meet at
the point 19f of the commumnicating member 19 on the thin film side, thus forming the
20  piercing portion 19b that can pierce the thin film 16.
[0034] As shown in FIG. 4A, the communicating member 19 preferably has portions
19h that project outward (in the radial direction) from the piercing portion 19b at any
positions that are farther from the point 19f than the piercing portion 19b. Inother
words, the portions 15h project from the piercing portion 19b in the direction
95  perpendicular to the longitudinal direction of the communicating member 19. For
example, it is preferable that each of the partitions 19¢ has the wide portion 15h that
projects outward from the piercing portion 19b at any position that is farther from the
point 19f than the other portions of the partition 19¢ constituting the piercing portion
19b. After the piercing portion 19b pierces the thin film 16, the portions 19h come
30 into contact with the portions of the thin film 16 that have not been broken, thereby
preventing the communicating member 19 from falling into the bottle body 11. Inthe
example shown in FIG. 4A, surfaces 19 of the portions 18h facing the thin film 16



25 perpendicular to the longitudinal direction of the communicating member 19. For example, it is
preferable that each of the partitions 19c¢ has the wide portion 19h that projects outward from the
piercing portion 19b at any position that is farther from the point 19f than the other portions of the
partition 19c constituting the piercing portion 19b. After the piercing portion 19b pierces the thin film

16, the portions 19h come 30 into.confact with the portigns gof the thin film 16 that have not bee ’
broken, thereby BRABHEHGHES igﬁﬁﬂ‘é"r%%ﬁ%%ﬁf? %ﬁﬁtﬁﬁ}?@t' S bR BP0 the
example shownliu e ffveutfasesohinehila thostiapmBah faciom therthininhs Hda LURS Mo
contact with th gort:ons of the thin film 16 that have not been broken, and thus can prevent the

communicating ef holristeerdfimi mrevidedstns HoByolert pusiiie Hridythe direstivavided so
as to project 0“ﬁ\éﬁ{&(ﬁ&imgi@%qﬂmﬁﬁp&ﬁgé%%ﬂﬁﬁ%dﬁﬁﬂmh%i Eﬁ%ﬂﬁ!&ﬁi@hﬁmé the
. of the bridge

communicating' member 19) from the 5 partition 19c. The number, shape, et 19a are
not particufarly Hieitébad $ongEethembermshaatity of theldendS: i %Suprontéd sttiolyldysthiendad body

22, and the bridge 19a can be broken easily when the communicating member 19 is rﬁj toward
the i film 160 0 e R R B R DRSS TBEONR AP Th 0 R, e
axis of the comthuhitidiiod Faembbe bislantktisiswinsethocbthihanastiigns d9®acng; thesiner
circumferential surface of the tybular portion 21a are located in the circumferential direction, the bridge

19a may be pr&\‘)’fﬂ@ﬁds@%g‘ﬂ& o R RESIRRIe VRS PdHLERER) HarBhoRs JPerrsamaeadC. In
the case of the comMUAGATING MeMAELLR shAwRIhHES-44nanHfhe- 8o, SNEeHDEIRBiEorT

partitions 19c, the bridge 19a may be provided only on two partitions 19c that are 180 15 degrees
apart. [0038] Adkshperttiom &% Bangthampepcirwenviere o s adasecofshadulinltveestipo?ien 17 of
the cap 13 and rateyt - grg%n 7. n4ts. thickne iregtionMareover, a vantfilter 28 (see
FIG. 3D etc) is %?&%%%?ﬁﬁé%%\%r prlﬁ]é%ﬁlgﬁgur fg(%el ?ﬁg%?d&%g 8;:;1 ggr%o%' }é‘% 0 c‘:é%\l/%dr the' ?/%%t holes
29. The vent filext2Bdstweodritteth2 @ 4xlizrlaectida) freth 28@hatlisppaviitashdidthe Innke puiecibal

surface 17a of the top portion 17. The vent filtey 28 is ophobig vent filter.and fransmitg a gas, but
ot a i Talt RN B GBIy FREP At o Ao I KAt body
11 flows out of fhanRu18; thiha-detiledacewl bdprovdePblfexieopatatahdnabattiehaded l is

deformed with the flow of the liquid material, so that the 25 liquid material continues to come out.
However, kfe béﬁ%‘%ﬁd’}’%‘f-made of a hard material is not likely to be deformed. In this embodiment,

S o o LT o s
ventilation by inserting Hridébkerap fHbalikkatetragdtidsopoetyrtiondLifinyith elacksagpiiretBonutritional
soplnert o SRS A TRyl S M Al et on
17a of the top portion 17 to cover the vent holes 29. The vent filter 28 is surrounded
20 by an annular wall 28a that is provided on the inner principal surface 17a of the top
portion 17. The vent filter 28 is a hydrophobic vent filter and transmits a gas, but not
aliquid. The pressure in the bottle body 11 decreases as the liquid material filled in
the bottle body 11 flows out of the mouth 12.  If the bottle body 11 is made of a flexible
material, the bottle body 11 is deformed with the flow of the liquid material, so that the
25  Bquid material continues to come out. However, the bottle body 11 made of a hard
material is not likely to be deformed. In this embodiment, air is drawn into the bottle
body 11 through the vent filter 28 while the liguid material flows out. Thus, the
liquid material can flow continuously from the bottle body 11, e.g., without making a
hole for ventilation by inserting a needle or the like into the bottle body 11 during the
30  supply of a nutritional supplement to the body.
[0037] The material etc. of the vent filter 28 are not particularly limited as long as

the vent filter 28 is a known hydrophobic filter used, e.g., for a connection needle such



14 as a bottle needle. [0038] As shown in FIGS. 3D, 3G, 3H, 5to 7, etc., it is preferable that the cap
13 further includes an annular sealing material 171 that is placed on the inner principal surface 17a of
the top portion 17. The sealing material 171 is interposgg between the 5 inner principal surface 17a of
the top potion 17 and the opening end face 12b (see FIG. 2) of the mouth 12 of the bottle body 11, so
that the airtightness befween. the cap 13 and the mouth 12 can be improved. This can effectively
prevent Ieakag%scﬂﬁf’ﬁ@t 8% Taterial from a gap between the cap 13 and the mouth 12 when the liquid

material is supfliggklo apakierh MOFRGVYEDIENGEIM itusiratian, the peatipgbRatesiaihbichis10 hatched
in FIG. 3D. [0039] The sealing material 171 may be, e.g. isogrene.rubber, butylene rubber, or
thermoplastic diagksmechetesorankrskalingmetanlddaddiptispiacsdondhrinnes BRaGPY that

includes the cogpggion 2 anfl s biaiduoe; 26-panaeaind 1 NRiGPINEHGHERISEa FORNRHEALLO the

connecting portion 21 and the communicating member 19 of the cap 13. FIG 6 shows a state in the
course of conneviempihecipplidudacediuit 2Ra tothpotsrmE¢ g partipertnend e d@intsrsiddihg
member 19. FIGS. and Bﬁ{‘ a state in which the thip film_16.is broken in the course
connecting the qcfjfi(ZiI]AFélél %ﬁlcw %g 8?}%%0%%5 cgﬂ’gs%ect)}rl |£rt1i 16{5%5%%85’86%{?#&%?% |negcﬁ‘Pe%r13ber 19.
20 [0041] As shenhs muth $3earBhdherprrvedctithpariinrZdcansthecemneriagtng thehyed 19
have structures that are to be connected to the liquid feed circuit 27 including the conpector 25, as will

be described wiVealdrR faeRs e Rch Be candiadil the Douthib i the SPMATBE SN
incorrect conneglignisieh dhatiRAfVidieeRIEGHIIQY INITRMERANSARARALION K Whigh ailiguid

material is fed into 25 the body by simply inserting a connection needle with a sharp point into the
object to BE cotmabéehed isBEfreRBbusly connected to the nutritional supplement container 10 (see FIG.

1) used for ent i ation. V. h In FIGS. 4 ' lurality of, through
holes 19d are %@rlle’g(ﬁj in ti’u(ge (;%r%n %%iego% tae?ci)lfnn?%\éyr%éé%%@ %?ﬁ%ﬁ%%%ggﬁ@t#t%%%‘c%g portion
19b, a connectidrenaepllestittblastimadap. point 30 is not easily inserted into the through holes, so that the

incorrect comnegign cap be Pevened mote el 004R) AR IR NERS B 0T Bygren e
includes the connector 25 and a flexible tube 26 connected to the connector 25 is

15  connected to the connecting portion 21 and the communicating member 19 of the cap
13. FIG. 6 shows a state in the course of connecting the liquid feed circuit 27 to the
connecting portion 21 and the communicating member 19. FIGS. 7A and 7B show a
state in which the thin film 16 1s broken in the course of connecting the liquid feed
circuit 27 to the connecting portion 21 and the communicating member 19.

20 [0041] Asshown in FIGS. 5 to 7B, the connecting portion 21 and the communicating
member 19 have structures that are to be connected to the iqud feed circuit 27
including the connector 25, as will be described with reference to FIGS. 8A to 8E.
Therefore, it is possible to solve the problem of an incorrect connection such that a
Liquid feed circuit for intravenous alimentation, in which a liquid material is fed into

25 the body by simply inserting a connection needle with a sharp point into the object to
be connected, is erroneously connected to the nutritional supplement container 10 (see
FIG. 1) used for enteral alimentation. Moreover, as shown in FIGS. 4A to 4G, since a
plurality of through holes 19d are formed in the end face of the communicating
member 19 opposite to the piercing portion 19b, a connection needle with a sharp point

30  1s not easily inserted into the through holes, so that the incorrect connection can be

prevented more reliably.
[0042] As shown in FIGS. 5 to 7B, when the tubular portion 21a is press fitted into



15 the connector 25, and then the connector 25 is rotated around the axis, the pawls 21c of the cap 13
are engaged with engagement portions of the connector 25, as will be described later. Accordingly, the
connector 25 is fitted on the connecting portion 21, andythus can be prevented reliably from detaching
from the connecting portion 21. 5 Moreover, when the pawls 21c are engaged with the engagement
portions of the connector 25, as shown in FIG. 7B, an outer surface 212 of the tublﬂ?r portjon 21
SRS 25

comes into clo$BeeBeERRE AN SIS efoapeston da sl aPIRAIGS 8%l
Thus, the connggtor, 29 06 the-0apil3i e fORRNSAleH YiHRRIHCRYANG A Bakagenid[0043] The

connection between the cap 13"and the connector 25 may be maintained by using either various

known structurdeseribathéatrrd olserdinglihthersgagestantdinfitied ehdbraomseErersaortion BE etc.)

including the lock projections 211c (i.e. the. 0 m}ﬂ!:}i'% nd
engagement wa %P g%%%%ﬁ&?@%%%%%ﬁ%ﬁo@%%ees es 3}% of t %‘%%g%é%%g?ﬁ%iw [0044]
The material oflhewaprldeaytibepands PhlyathytanedPiithohpeapyiene(R Phrpolyacttht WOW
polyethylene terephthalate (PET), or polycarbaonate (PC). [0045 t,.an ex le of the ¢gnnector to
be connected tEOHPELS 4I5S @&fﬁeﬁ@imﬁgﬂ M‘lsl.z\lgoﬁ%ét%%]pﬁ 9%21% a
perspective viey,slagWwingdhschampatichantay iatiep afane 0 exampigalithatorpeaion 234pdie
connected to the cap of the present invention. FIG. 8B is a plan view of the connector 25 shown in

FIG. 8A. FIG. gbasenpetieriiiewl b ehesimaedprpBstad Hhinard Sge eranesterd withistiew of the

connector 25 s@g&gﬁ{%fﬁsu%eﬂg 3E is another side view of the connector 25 shown in FIG. 8A.
[0047] As shown In FIGS. 8A to 8E, the female connector 25 includes an insertion 25 portion 33, a

liquid feed@ubel@dttlecTihg ponietiGo bitwees e, amdl Acltdrths toByectmnmictiry hreroehmiaiied 25 to
the cap 13 that,is secured.to the mouth 12 of Ehe ottle bog#g%%naai@g&%%%g)&ll, the insidee f the
bottle body 11 ggnuﬁgl%g T RTEATEE W i ETTRER Orth fesinie fibe See PGS S5 etc.)
connected to thg:pbaeekepiviAR Wiessadte(osE and shdudiaghtnbdodrogpmaentd 1bé egnial axis of
the insertion 30 portion 33 and the liquid feed tube connecting pé)rtion 30. In this pecif(ﬁ%tio the

direction of the CEMPSRER QeI adrs ARy el ehite can ddivhd shaasr b ralis St dhecenedt of
FIG. 8A (i.e., thg Sideiada.comeeied dostae 920) iF pleaddadsaan "upper

15 [0044] The material of the cap 13 may be, e.g., polyethylene (PE), polypropylene (PP),
polyacetal (POM), polyethylene terephthalate (PET), or polycarbonate (PC).
[0045] Next, an example of the connector to be connected to the cap will be described
with reference to FIGS. 8A to 8E.
[0046] FIG. 8A is a perspective view showing a schematic configuration of an

20  example of the connector 25 to be connected to the cap of the present invention. FIG.
8B is a plan view of the connector 25 shown in FIG. 8A. FIG. 8C is a bottom view of
the connector 25 shown in FIG. 8A. FIG. 8D is a side view of the connector 25 shown
in FIG. 8A. FIG. 8E is another side view of the connector 25 shown in FIG. 8A.
[0047] As shown in FIGS. 8A to 8E, the female connector 25 includes an insertion

25  portion 33, a iquid feed tube connecting portion 30, flanges 32, and holders 31. By
connecting the connector 25 to the cap 13 that is secured to the mouth 12 of the bottle
body (container body) 11, the inside of the bottle body 11 can be communicated with
the lumen of the flexible tube 26 (see FIGS. 5 to 7B etc.) connected to the connector 25.
An alternate long and short dash line 151 represents the central axis of the insertion

30 portion 33 and the iquid feed tube connecting portion 30. In this specification, the
direction of the central axis 151 is defined as a vertical direction, and the upper side of
the sheet of FIG. 8A (.e., the side to be connected to the cap) is referred to as an “upper



16 side" and the lower side of the sheet of FIG. 8A is referred to as a "lower side". [0048] The
connector 25 is substantially tubelike as a whole. The insertion portion 33 in the vicinity of the upper
end of the connector 25 has the large-diameter portion §3a and a small-diameter portion 33b. The
large-diameter portion 33a has an inner 5 diameter that is the same as or slightly smaller than the

maximum outer . ime§£%$§9g$ élfléﬁggtici{l gtlgﬁgﬂg%galg r1 éﬂ{-Q& é)nglgljo{ 'aw&tgrd rtion 33b is

[ 3 -
located on the f3WerPd} meter portion 33a and has an inner diameter that is smaller

than the outer finasitermbtbsmptatepzitiosulReaphihiyaniiilinicainghviembBhcihendithepirtien
diameter of the large-diameter partion 33a. The inner 10 diameter of thg Iirge-d'ameter portion 33a is

the same as orliGhtEsHAIEY HERBPRE SRS PhIHG T mErHSer dat B BB LR e refore,
when the tubulapportien 23 efihameaR s RressedHohigdnaarionPRsiAB3alHAS SoRnRGtOr 25

to establish a connection between the connector 25 and the cap 13, the outer surface 212 of the

tubular pordion dibanetendbanis hesewermaor aighthe smedlesthandhs i ymgarigndierartebafon
33a (see FIGS. b and 78). Thus cap13.and the [ iably without
causing a quuicf $§k§§§%€8ﬁ?%%%eo?ﬁgﬁr?§grﬂ§h p’g%?ogﬁ%g (ﬁ%&?ﬁ%&%ﬁ%ﬁ%&%ﬁ%
large-diameter tlarfioned3idand irelsrgallidinmiztep poitin 3 B3bnthkae i1 arstepgecistefadaG3c
between the large-gjameter portion 33a and the,small-diameter portion 33b. When 20 the connector
25 is connected E%%@f%ﬂ%@jﬁﬁ@ﬁ@ﬁﬁggﬁ%ﬁé%&ﬂ éoﬁﬁtié 8(9%? PSR e 211a of
the tubular portigaRAerandan andifaee dfketdbefaommrmnichtingmepland 3face TheintR). [0050]

The liquid feed tube connecting portion 30 that is substantially in the form of a cylinder is Jocated on

the lower KHe stiamacsesaf tha fsesrdiompiarang ton fimie thesamsr apagdehiysmaledhishe the
large-diameter gorlign, 333,30 ecalad, T the HERALS|EQbNa laroeliametetaarion.33Bulhe pair of

flanges 32 is symmetrical with respect to the central axis 151. Each of the flanges 32 has an
arc-shaped walp@@ioaritl a gbihincapordiongesetinatarthe inpatiovafia@ens3 g eitide dosmiestenBalty along

the cylindrical surf hat is arran roundthe central axis 151,30 TheJoining portion.32 tends
in the direction %Fét?pgg’? @U(fg??g%(g’i%r%‘r’g%msel%’f%%cg%a%égatﬁe 8&%%%?% é%h%%%% aﬁ% ?véall
321 and the uppetiengibhithegargendlameiticpenior]ddacontafdeath As:shawrsinfale 5 8@ and 8B, the

arc-shaped wall 321 includes a passing area ane e t area 321h, and.a non-passing
area 321cM ackBREEERAEY W&ﬁ@%]é@qgiﬁ’%pé Bflgr?é%%me B ?ﬁEirlla and ERR GUIsEOY 51
As shown in FIG5 8By thedingl-au frtanl thetRass it atgr38d@dsaRraskof the cylindrical surface 5

with a diameter DF21, and the inner surface of the non-passing area 321c is a part of the cylindrical

surface with a didpd8ler$imce shRsartop pomyonS3iebihe prrmectonZiias hgty thadnrardiapaiess
o on g S 4L AR SR A 5 430 1
between the large-diameter portion 33a and the small-diameter portion 33b. When

20  the connector 25 is connected to the cap 13, the stepped surface 33¢ comes into contact
with an end face 211a of the tubular portion 21a and an end face 19k of the
communicating member 19 (see FIG. 7B).

[0050] The liquid feed tube connecting portion 30 that is substantially in the form of
a cylinder is located on the lower side of the small-diameter portion 33b.

25 [0051] Apairof flanges 32 is formed around the large-diameter portion 33a and
located on the upper side of the large-diameter portion 33a. The pair of flanges 32 is
symmetrical with respect to the central axis 151. Each of the flanges 32 has an
arc-shaped wall 321 and a joining portion 322. The arc-shaped wall 321 1s provided
substantially along the cylindrical surface that is arranged around the central axis 151.

30  The joming portion 322 extends in the direction perpendicular to the central axis 151
and joins the lower end of the arc-shaped wall 321 and the upper end of the

large-diameter portion 33a.



circumferentially so as to join the upper ends of the passing area 321a and the 10 non-passing area
321c. The inner surface of the engagement wall 321d facing the central axis 151 is a part of the
cylindrical surface with a diameter DF22 (DF22 < DF21). Since the engagement area 321b includes
the engagement wall 321d, a region between the engééement wall 321d and the joining portion 322 is
depressed in a concave shape That is, the region between the engagement wall 321d and the 15
joining portion[@@2is racehsach el FGSIE hendRBgbmeant-whalpaa wehilitB T esgadetmthassantral axis
151, so that a recess 321e is formed. The nop-passing area 321c that is gﬂfcent circumferentially to

the engagemeHearsalacAh FHASRRRGRIANE 15 he TRE RO RS NRILtha LS ACEEAEE "ihat a
projection 321fijs fomieded hedpekesrassisndosthdiis feprpatrtinrAeniarsishapedsdomed at the

end of the lower surface of 20 the engagement wall 321d (g%e the surface of the engagement wall

321d on the rédéss3ER thesimmes stidserbidie sresE R et iR otithe inABSal stdasBItion
322) near hi?] %?@h%agxﬁﬁ%t%%%ﬁllgrﬁ REqnaBNAler 20568 FOG-RSI R ESRGETOKANHAR ining

portion 3 s thickness direction i1s formed In a part of the joining portion 322 facing the

engagement vial 3dinimahevdacthwithradinieote DID2HAD BBl bk cebsabpwooB ILEs Shown in

FIG. 8A, a pair of holders 31 js idegd. on the periphery of the insertign portion rg'ﬁcgs
outward (in thé S FRERFTHE e"ﬁ%ﬁlﬁgﬁiﬁﬁ e‘c’:leﬁ%rgo e}%%s/liglﬁl}%% ?égjggt%é%%%@%%%%e insertion
Fanges 32, the cormescior S0 50 2 oratoc, By hoIding the bair o holdets 31 100B4] Noxt. & method f
anges 32, the connector 3 is rotate olding the pair of holders 31. ext, a method for
connecting theBewmderspoally spaci97om Egﬁl W8E§E§BQEFWK§ %%b?&?% to 7B, when

the connggtor 25 is beif afached 10 HRCARH8:hse Shekihs cammUmSAiNBMAaTRatEhs inserted

into the insertion portion 33 of the connector 25, the bridges 19a ﬁee FIG. 3B) are broken, and the
communicatingamialzens 858 isusheyt pftthe-e hmstneed svafare wihia SsaetailRERR BMF25G portion
19b of the co icating member 19 pier eﬁq i /0,0t Eﬂﬁﬁﬁﬁaé%ﬁ SOIAMURISAINY
member 19 isn})gly%igd tkgnwé:{re(? ﬁ%eeg%ﬁé) %ﬁt‘;gf%éby t Be{%%iéilr%?o%lo connecting the conn’ector%% to the
cap 13. [0056]teuksen tkatygtieineltexnl B2led hadtte jotategpertamn32ios depaessatithe central

axis with respect to the cap 13, \Vith the rotation of the connector 25, each lock prpjections 211c
(see FIG. 3E efPICafigshaRer Al0d it PORESTEER eg%}ﬁ%%?%%rﬁg dt‘ﬁc])%ﬁand){%

€ Joining portion

322 side yrhile pgingassarBoainsdhect riane323 hhaes dhseisditiedlinsa i edds kequessdidig
(see FIG. 8A). Due to the fit between the lock groje_ctions 211c and the lock recesses 32]géthe state
in which the commbebazs Ebdorntiaba tacass sajP1s foamed mARRAMRPAEmE area S21c that 1s

adjacent circumferentially to the engagement area 321b projects relative to the recess
321e toward the central axis 151, so that a projection 321fis formed. The lock recess
321g that is depressed in a concave shape is formed at the end of the lower surface of
20 the engagement wall 321d (i.e., the surface of the engagement wall 321d on the recess
3921e side or the surface of the engagement wall 321d facing the joining portion 322)
near the non-passing area 321c. A through hole 220 (see FIG. 8C) passing through
the joining portion 322 in its thickness direction is formed in a part of the joining
portion 322 facing the engagement wall 321d. However, the through hole 220 may
25  not be necessary.
[0053] As shown in FIG. 8A, a pair of holders 31 is provided on the periphery of the
insertion portion 33 and projects outward {in the direction perpendicular to the central
axis 151) from the outer surface of the insertion potion 33. When a rotation operation
is performed to engage the pawls 21c of the cap 13 with the flanges 32, the connector
30  25is rotated by holding the pair of holders 31.
[0054] Next, a method for connecting the connector 25 to the cap 13 will be described.
[0055] As shown in FIGS. 5 to 7B, when the connector 25 is being attached to the cap



[0057] As described above, in the nutritional supplement container 10 (see FIG. 1), 15 the inside of the
nutritional supplement container 10 and the inside of the liquid feed circuit 27 can be communicated
with each other, e.g., only by pushing the communicating member 19 of the cap toward the container
body as the connector 25 is connected to the cap 13. Ttherefore, the liquid material can be supplied
hygienically by a simple operation. 20 [0058] Moreover, the connector 25 includes the projections 321f

(see FIG. 8A) prligenat indhedoslureeasse menlethatiscesivadierpathe dikeriihepeitien 3Bef the
pawls 21c of the cap 13 are allowed to enter the lock recesses 3219 and further moved until they
R el

come into conﬁh@W@F@%jg&iBﬁé@ﬁ]ﬁﬁ@%ﬂgﬁ% 7 BEOSABARG A SR

engagement wallg3a'th 23,1090 ithds Mrefrsabie1Dat the retalianef WRIRANRQAEREiAR pattsaspect to
the cap 13 can be limited by bringing the pawls 21c of the cap 13 into contact with the projections 321f

of the connecttitod thhwsmtepisatezioeaahesd @ nisagredthaithiny M e dngibemerdnihe 321d by
impl ti f rotating th { ' ' ion isclimited.
0 (0060 e R R e o B e o =

30 [0060] €ss of tAe connector 25 measure on JIS-K7202°is preferably R40 to R140,
and more prefesahéyptlid ChioRdfe-inrtedns thkicaprd¥ing the workability in the connection of the flexible

liquid feed tubg 26 to the liquid feed tub nnecting .1 rtion 30,. [0061] The farm of t
communicatin&ﬁ@@%b%?‘i@@ﬁﬂﬁﬁnﬁ}‘é ?ﬁ%%%iﬁ&h%@?éaiﬂg%g%é? of é%aarrﬁﬁ%aggeshown in
FIG. 4C, the comppanisaiiagtneEhat 10tmabave e tteuststiolestihd dorthepals paitloaf19e,
three partitions 19c¢ 5 provided closer to the thin filg]éide than the plate portion 19e, and three flow

paths In the céhmethcanmgtinamdcieeddiinak el sidesnrrdamticrs4 9t Habe the bridges 19a,
and thesg pridges, }IRAKE RHRA96H Gl CHI(RKSANAUK R 89V BANIRRIR'BeliguRiRed dafisiane Dridge

19a may be pro ong as the communicating member 19 is supported stably by the cap body.

10 [0062] As shorferdrBE15, aiitl, thendsftedninttitie ndsceso3diky (see/ Bl @ Mroddnertalte f8d in the
plate portion 19e, one partition 19¢ provided.closer o the thin film t rij and two
flow paths. In %?38%%%}8%%0&%5% ngﬁ%cs o%\};rﬁl ?éoéﬁreﬁﬁ S ‘fnﬁeB %%&%%%%%ﬁ%@%ﬁéeach of
the surfaces ofghadpsitimidemiacing toetonap didamierentidiisiniatetabihe tubular portion 21a. That
is, in the 15 communicating member. 19 shown in FIG. 4D, the partition 19¢ has ir idges 19a
that are symm HEZTMH i’%%ﬁé}é?‘i&h?éfecéﬂﬁ}é? 3}31‘3"611(’{!% ﬁﬂﬂﬂﬁ?ﬁ?ﬁﬁaﬁﬁ%mﬁq&@vﬁen at
least oneyBridgg,d daMauMaPIRVIIEGAS éaﬁgléﬁéh%%wiQ@tmmaé&iﬁlaqm@mwably
by the cap body. [00631 As shown in FIGS. 4E to 4G, the communicating members 19 may be 20

substantially inciratbah aaebeytimaarinicatedkyithsap otheoss-fonbibRayENESEividing the internal
cavity into two t four throlgh &%ﬁ%%&@fb %ﬁ@%ﬂ@&é&ﬁ%&ribbﬁyﬁ%ﬁ@%ﬁ&&mi@f the
y in

. communica
communicating members 1998 substantia o
connected to the cap 13. Therefore, the liquid material can be supplied hygienically

by a simple operation.

20 [0058] Moreover, the connector 25 includes the projections 321f (see FIG. 8A)
adjacent to the lock recesses 321g that receive the pawls 2ic. Therefore, when the
pawls 21c of the cap 13 are allowed to enter the lock recesses 321g and further moved
until they come into contact with the projections 321f, the pawls 21c can be engaged
reliably with the engagement walls 321d.

25 [0059] It is preferable that the rotation of the connector 25 with respect to the cap 13
can be limited by bringing the pawls 21c of the cap 13 into contact with the projections
3921f of the connector 25. Thus, the pawls 21c can be engaged reliably with the
engagement walls 321d by a simple operation of rotating the connector 25 with respect
to the cap 13 until the rotation is limited.

30 [0080] The hardness of the connector 25 measured based on JIS-K7202 is preferably
RA0 to R140, and more preferably R50 to R100 in terms of improving the workability
in the connection of the flexible liquid feed tube 26 to the liquid feed tube connecting



the form of a cylinder, and the outer shape of the end face of the communicating member 19 as seen
in a plan view, i.e., from the piercing portion 19b side in the 25 longitudinal direction is, e.g., a circle.
This is because a large hole can be made in the thin film 16 by piercing it with the communicating
member 19. In the communicating members 19 showhdn FIGS. 4E to 4G, at least one bridge 19a may
be provided on the outer circumferential surface as long as the communicating members 19 are
supported staphytintBe.cap body. 30 [0064] (Embodiment 2) Next, another example of a cap of

the present inventign and another example of a nutritiongl supplement. caontainer of the present
invention that 9963 knhd’aa i QféhQG%%%HﬂﬁﬁtWﬁﬁqﬁg?@ﬁgé) 15 ’?q‘gf@]ﬁefitffrbat[ﬁbg‘gflﬁb 9isa
partial perspegijyeyvigy, showing s example b slviHtiATIGURclemessaRiainane! Hismmbogiment.

FIG. 10 is an exploded perspective view of the nutritional supplement container shown in FIG. 9. As

shown in FIG$n&y dmard Opsaitbroagiahdlend dlinitba alatpprhani So it paftiRNE h¥odiment have
the same configurations as tho thescan 1] NLEPALARS 1lf,.m@jo‘diment 1
except thg?[ th& cé% f?ﬁ?r Iéﬁr?@ﬁj esa prggéﬁég?&g}\%#)%%ggﬁn%eggg@ the commanicating member
19. Accordingly the saniswdoaperentswstticsshovBibBHmdaY, 2lhrbedentitonsyl Sedisuertbeeference

numerals, and the 10 explanation will npt be repeated. [0066].In this empodiment, the protective cover
40 protects th@‘égﬁgﬂﬁﬁcﬁﬁa&ﬁﬁm%f@iéﬁﬂﬁ&y@iﬁep% \%@ﬁrﬁﬁ\%%ﬂr%eag % |caﬁ%%e%vfagsr’i
external force fatAs 6L IIMLHNCALD BRI D9 ARy Tapeioteed is RagsidleHs qrayamiitaeityn film 16

fnim being broken by the _communic:ating1 member 19 that is pushed toward the bottle body 15
(container bodgemberd iRE Yue to the unwanted application of an

external force c gwgﬁpﬁm e @gﬁ%:m ' (f@ugaiﬁ,gg prgfective
cover 40£:¢1rclug9e(§?co@§/,%r ody 41 ar% gmggi% 3?’%%%%%%15 42. e%ﬁ){\ll)eg]r‘J body 1co§eé?§ tﬂ?aﬁ) e
communicatingetesrife i thir plateutsitonhdeopneqraviition (KRenresided claves teihotinmigas 42
includes 20 engagement walls 421d.that can be gnga with the pawl the cap
RS e Bt SIS G00Raetky I hEaNIR AREARRG hlGntc) £

13 as engage of thé flanges e protective cover asthe same
configuration agthat of HeicaDn et RE {08k Thenpibtectizehodithe 40ufaprst fglibgattiition 19¢

communicating member 19 and the seat 21b are, contaiped in the cover b 41 By rotating the
protective covaRanE EaR HBSTHRIREIERIER %‘ﬁﬁfﬁge?ﬁge(@g %P@@B’L’c%?gft Rid 21 of the cap

13 is fitteghinto grag ienthatis fapmadartte epdiebtherons Bitaseqidhethgdgament

wall 421d (i.e., the surface of the engagement wall 421d on the recess 418 side) near a non-passing
area 421c. ThuSatkastare smwmetrined witheemecttvthuerirtl erspidhe prrmumestintintained
stably.

member 19. However, at least one bridge 19a may be provided as long as the
communicating member 19 is supported stably by the cap body.
[0063] As shown in FIGS. 4E to 4G, the communicating members 19 may be

20 substantially in the form of a cylinder, and also may have two to four flow paths by
dividing the internal cavity into two to four through holes 19d.  As shown in FIGS. 4E
to 4@, it is preferable that each of the communicating members 19 is substantially in
the form of a cylinder, and the outer shape of the end face of the communicating
member 19 as seen in a plan view, L.e., from the piercing portion 19b side in the

25 longitudinal direction is, e.g,, a circle. This is because a large hole can be made in the
thin film 16 by piercing it with the communicating member 19. Inthe
communicating members 19 shown in FIGS. 4E to 4G, at least one bridge 19a may be
provided on the outer circumferential surface as long as the communicating members
19 are supported stably by the cap body.

30 [0064] (Embodiment 2)

Next, another example of a cap of the present invention and another example

of a nutritional supplement container of the present invention that uses the cap will be



30 [0069] Similarly to Embodiment 1, this embodiment also can solve the problem of an incorrect
connection such that a liquid feed circuit for intravenous alimentation is erroneously connected to the
nutritional supplement container used for enteral 21 alimentation. In addition, this embodiment can
hygienically supply the liquid material such as a nutritighal supplement by a simple operation. That is,
the protective cover 40 is removed from the cap, and then the thin film 16 is broken, e.g., by applying

pressure to thg CoRHIWRIGALIRG-RaRASIFB80dhatiiffis pushed toward the 5 thin film 16 via the
connector 25. Thus, the liquid material can be supplied to a patient only bY connecting the liquid feed

circuit 27 to th@%ﬂlﬁ@é@ﬁ@$ﬁ§d@lmrél@9ﬁm@?(@ﬂmﬁ§rﬂxﬁﬂﬁ efBoarEM Rl another
example of a %%% QLS PRIV SN &ﬂgoa%?é}ﬁth%am%eaﬁf%%&@ﬁ@sﬁ@m%w of

container of the present invention that uses the cap will be described with reference to FIGS. 12 to
17B. [0071] Fithe hisiopattiaippéeapadtivamtidvestiowngraiéxdn pldschawntitiBhabs Appid ant

container of this embodiment. F|G,.13 is an exploded perspectjve view.of the nutritional supplement
container hox}iﬁﬁeiﬁaﬁ@gf@eﬁéq?&??%uﬁ éeln %’r%%%(lgap%gr)%rp%%é% %I%Wéf%%%néagﬁ %(%%Bp%g of a cap
of this embodiggfikthatieansiittiiesebethy wionad sHppleirieivnedstgiprhsheortaiér.of2. FIG. 14B is

a partial enlarged view of the cap 43 shown in FIG, 14A. FIG. 14C is agcé] view of the cap 43 shown
in FIG. 14A. F%%;I.@@ﬂ% bRtV therandp sthepineindere nuerecErs covet @4%ide view of the

cap 43 shown in FIG; 14 fGmtdfidsarotianside vievialdhacap 243 sRomAiRidRs 24A. FIG. 15

is a perspective view for explaining a bridge and a communicating member of the cap 43 shown in
FIG. 14A. For tumseafBnimditesatdnatioteroied by sherrame aefpnooiswosssals ros thac to 14F. As

shown in1 IGSe. 112 to gighth (_;ﬂa(Rgnd the%&%tritional supplement container of this embodiment have
the same conf@%’rgﬁgns 58 those of the cap and the nutritional supplement container 25 of

Embodiment leoesipt Ihahihembaﬂm,&mmmméﬁlbm@&aﬁww&me different.
Pumerals, ancARE U AP SOP A B OB P PGSR P A AR e
communicatingRemigE3thhascanedindyical hortiore 39e:gb b RRpHEe it eHothia Hin fibfisae FIG.
13). The being broken by the communicating member 19 that is pushed toward the bottle body
15 (container body) 11 (ie., the opening of the cap body 22) due to the unwanted
application of an external force to the communicating member19.
[0067] As shown in FIGS. 11A to 11D, the protective cover 40 includes a cover body
41 and a pair of flanges 42. The cover body 41 covers the communicating member 19
from outside the top portion 17 (gee FIG. 10). 'The pair of flanges 42 includes
20 engagement walls 421d that can be engaged with the pawls 21c (see FIG. 10) of the
cap 13 as engagement portions. Each of the flanges 42 of the protective cover 40 has
the same configuration as that of the connector 25
[0068] The protective cover 40 is put so that the communicating member 19 and the
seat 21b are contained in the cover body 41. By rotating the protective cover 40, each
95  of the lock projections 211c (see FIG. 3E etc.) of the pawls 21c of the cap 13 is fitted into
a lock recess 421g that is formed at the end of the lower surface of the engagement
wall 421d G.e., the surface of the engagement wall 421d on the recess 418 side) near a
non-passing area 421c. Thus, the state in which the protective cover 40 is put on the
cap 13 can be maintained stably.
30 [0069] Similarly to Embodiment 1, this embodiment also can solve the problem of an
incorrect connection such that a liquid feed circuit for intravenous alimentation is

erroneously connected to the nutritional supplement container used for enteral



30 cylindrical portion 39e is formed so that a part of the circumference of the cylindrical portion 39e is
cut when the communicating member 39 is seen in a plan view, i.e., from the end face opposite to the
thin film. Thus, the cylindrical portion 39e has a cut 39h 22 extending along the axial direction. The
outer surface of the cylindrical portion 39e is a part of#Ae cylindrical surface with a diameter that is
slightly smaller than the inner diameter of the tubular portion 21a. Moreover, the communicating
member 39 haga pigscing POHIRMRIMOmiBe enddasing the WpibiTeAIs subshayial khkgation. The 5
point of the piercing portion 39b is sharp enough to be able to pierce the thin film 16 The
communicatingatenabsndoas Ao PRI BERERE S SURPIA AP A IMe dIRRAfdth%e point of the

communicating member 33 LAdNEin AN e R epdRadauaces AP eeLab bR Raly 2Of of the
communicating member 39 on the thin film side, thus Torming the piercing portion 39b that can pierce
the thin film 1&y\Mhlnitipepiespigecin ghpontiom3Shcpiergesabenihismthet dndmashed sovayddicof the
communigating member 39 functions as a flow path through which the Jiquid material filled in the
container&odéﬂeﬁgggé@% @a{ﬁlﬁ%%@roéu " of 3Sn5 ﬁggﬁ%\ﬁsﬁ% éjr%le% co%fe’éfﬁgﬁ {iéo %h the
direction of the aieawokly DR i eapbaiyuRPidhdridge23%a thaddpe30emrRlgsaling TBember 39
can be 15 moldea integrally by injection molding or the like. As shown in FIG. 14B, the bridge 39a
passes throug®féhe cut 39h and stretches between the inside and the outside of the cylindrical portion

39e, thereby j%rf@ a@mﬁgﬁmrential surface 39k of the communicating member 39 and the
tubular portion 21a of the connecting portion 21. When pressure is applied to the communicating
member 39 so that it iSrpEstelizaerivarnttbanpxampleafinsanelidspereplasveafipranstmed and

will not bg.restored to its griginal shape even afterre I reSUr t '9 ﬁ,tﬂggth, etc.
of the b:)ilg)ge PR F&EN |%eg%iaarﬁlp1:grlggﬁg el?/viﬁéé%%%?ga%r??gvﬂvﬁ%pfﬁg r%;ﬁ%?.a ot?qt{he r?dge 39a so
that a plastic defesmirtiep eall bedssavited thitlcosfiramie st dgGitetiber BBHs pushed toward the thin

film 16 (see FIG, 13). 0074] The bridge 39a is required to have a length long engugh for the
communicatin@ﬁ?eﬁ]bﬁé %9@%@3%%%0% ﬁ\?ﬁv Witatth ﬁ%@%&fﬁ%‘ﬁ%&g can pierce
the thin filial 16(spRGla¢ dtdtiarsTsIat epmbdmasuch Blenatohihexdplisind g8rpsisiwy elewable that

the bridge 39a is, e.g., in the form of an S shape when the communicating member 39 is seen in a

plan view, i.e., themuitienal sumalesnspb sentatpen ehormimtlto 18 A i areniayeithen the
communicatin g@%@&%&%&@%&&g'%‘?eﬁa&p@ylﬁ@gwal&meemﬁm&eﬁe thin o lenaitting
direction including the piercing 23
nutritional supplement container shown in FIG. 12. FIG. 14B is a partial enlarged
view of the cap 43 shown in FIG. 14A. FIG. 14C is a plan view of the cap 43 shown in
FIG. 14A. FIG. 14D is a bottom view of the cap 43 shown in FIG. 14A. FIG. 14E1sa

side view of the cap 43 shown in FIG. 14A. FIG. 14F is another side view of the cap

20 43 shownin FIG. 14A. FIG. 15 is a perspective view for explaining a bridge and a
communicating member of the cap 43 shown in FIG. 14A. For convenience of
explanation, FIG. 14A shows a larger view than FIGS. 14C to 14F. As shown in FIGS.
12 to 15, the cap and the nutritional supplement container of this embodiment have
the same configurations as those of the cap and the nutritional supplement container

25  of Embodiment 1 except that the shapes of a communicating member 39 and a bridge
39a are different. Accordingly, the same components as those of Embodiment 1 are
denoted by the same reference numerals, and the explanation will not be repeated.
[0072] As shown in FIGS. 14B and 15, the communicating member 39 has a
cylindrical portion 39 on the opposite side to the thin film (see FIG. 13). The

30  cylindrical portion 39e is formed so that a part of the circumference of the cylindrical
portion 39 is cut when the communicating member 39 is seen in a plan view, ie., from

the end face opposite to the thin film. Thus, the cylindrical portion 3% has a cut 3Sh



portion 39b and being pointed so as to pierce the thin film, and the cut 39h is formed along the entire
length of the communicating member 39 in the longitudinal direction, it is preferable that the width of
the cut 39 (i.e., the length in the direction perpendicular to the longitudinal direction of the cut 39) may
be slightly larger than 5 the width of a portion of the bi#&ge 39a that is inside the cut 39. This is
because a larger hole can be made in the thin film 16 by piercing it with the communicating member

39. [0076] F'%x%&ﬂ%%@mga{@ Refprgtheiguidirecaise wid bR GRin AL ihisoldes the

connector 25 (see F . 51t0 7) and the flexible tube 26 (see FIG. 5) 10 connected to the connector 25

is connected ta pheteithecyhedpisalstfacarvithe dinmatarichahty siehBesaslenthanihamges. 174
shows a state jn which the thin.fi IS: b mnsng.memist, i§ a
partial enlarge a\“/rlne%‘\:/egf) E?ge ﬁ@%@@ﬁcﬁf % 1@%}%@%@@ fe%{c&iﬂ circuit 2'?, rvﬁgﬁégi%%%vsngin
FIGS. 5 to 7Apiseiniitportin My thetindfatioditherthithElooAfidotihg porlshieetand thke

communicating memper 39 have structures that.are to be conngcted to the liguid feed Gircuit .27
including the é%?ﬁ’f’lte%{i% %B}Wé%@?’d%g A rgf’eggnaeg(iet%olgll&@ é%e%ﬁgﬁiﬂ]ﬁfore, it is
possible to sotygdhsprokiseRta{an dnoesre hapageiioofsucidbdtariats 30adtbuciitifatiinidavenous

alimentation, in which a liquid material is fed intg 20 the body by simply inserting a cqounection needle
with a sharp p&?ﬁtﬁ?ﬁé}%ﬁ@‘éﬁfé&%%@Wﬁﬁmgw&%@%ﬁﬁﬁe@%%'n%ﬁdﬂ ed

supplement cOnae: MEERAIE 12 Sl YORdEL AU AIMSHIRIONMA SO AT RSB FIC

14B etc., the b 39a Is placed across the internal cavity (flow path) 39j of the communicating

member 39, thadés tve frdyasde pieshe pomiprosd diert entmpieerorhss thia fidm: heth VBhemshshy
joining the.communicating.mepber. 39 and the tubular portio f . Therefore, a
connecti ?% neBb%cWﬁin%ﬁgr%%gﬁhe{% %%gfeeagsﬁ?y%gr égénl%‘%%éaggéngr%ﬁﬁ%g?%emember 39, so that
the incorrect cannectiniannzhedpibye 8ethmoienrciiabifow piihbromghisvhimhsHmnbeuidthetbmalim 16
is broken, e.g., by applying pressure to 3Q the municating member,39 sq that it.is pushed toward
the thin film 165&dug r‘é? f@}t@@?ﬁ?%g’npeg%‘?%rﬁ)ﬁ%?&‘ﬂf B'é?(fl{rtﬁ‘?r{&%ﬁjé%%lgse"? ég.mﬁ%lgs, the
liquid material ganhasupplies d.a1RatiER: eptho¥KeRMESting the liquid feed circuit 27 (see 24 FIG. 5)

to the cap 43. Therefore, similarly to Embodiment 1, this embodiment alsg can solve the proplem of an

incorrect connd@BBH se wam kol 22, IR EIfEs SRS, RRATRA R BHRKHLRS RS e pe
cmbodmEn o B B mple
operation. [0073d pAs@StHrpagh TR @it 39hendsestires beipphodhe theidoandthicewtridmelthrer 39
ot s P e A e i sl Ak
communicating member 39 and the tubular portion 21a of the connecting portion 21.
When pressure is applied to the communicating member 39 so that it is pushed
90 toward the thin film 16, the bridge 39a is plastically deformed and will not be restored
to its original shape even after removal of the pressure. The thickness, width, etc. of
the bridge 39a are determined appropriately in accordance with the material of the
bridge 39a so that a plastic deformation can occur when the communicating member
39 is pushed toward the thin film 16 (see FIG. 13).
25 [0074] The bridge 39a is required to have a length long enough for the
communicating member 39 to move toward the thin film 16 so that the piercing
portion 39b can pierce the thin film 16 (see FIG. 13). In terms of ensuring such a
length of the bridge 39a, it is preferable that the bridge 39a is, e.g., in the form of an S
shape when the communicating member 39 is seen in a plan view, 1e., from the end
30 face opposite to the thin film.
[0075] As shown in FIG. 15, when the communicating member 39 has a tubelike, e.g.,

cylindrical shape with one end in the longitudinal direction including the piercing



10 pressure. In this embodiment, however, the bridge 39a may be either broken or plastically
deformed but will be restored to its original shape after removal of the pressure. [0080] The cap and
the nutritional supplement container of this embodiment may include the protective cover described in
Embodiment 2. 15 [0081] (Embodiment 4) In Emidtiment 4, another example of a cap of the
present invention and another example of a nutritional supplement container of the present invention

that uses the gap-will g, desoringd MithualeseRas RS thelhin Bik) olR08] FfBolBidisapadial

perspective view showing an example of a nutritional 20 supplement container of this embodiment.

FIG. 19 is an ekpladbe priispleniid oisheomanniticating Rephemehit thadonaitadsnm dresen s, FIG.
20A Is an eniagged pasRREivaRL SR IRGAN RKaTple i@ fanal g emhedinent that constitutes

the nutritional supB ement container show 1G. 18. B is a partial enlarged view of the cap
53 shown in ReRBdidalar R0Bedbagitadivishdivbthiercafiths shiodh magDe KigkOnlazier dodis a

bottom view of the C‘%ﬁ}? (?Zgggv%gé:l %ﬁ%%&iﬂﬂ IS g}é%a({g%ggl%rggd ss.-sgc(t:g)&%l view taken
I i . . ale

- £33 D6 a,. .
along thetine B*BYY 1§ B'paitalenlarged’ crose-gedtional view

taken along thgdire Gole'@htbe saRdm she kGO pleriagiventhnibe ciaxpaiatitng FIG. 20A
is shows a larger view than FIGS. 20C to 20D. As shown in FIGS. 18 to 21D, the cap 30 and the

nutritional supﬁl@?ﬁé‘ﬁt e9ntainer of this embodiment have the same configurations as those of the cap

and the nutritighig suPplemestroRtaing: e Embodin aRtdagscs RhiRat theehaprsbasommuicating

member 49 and a bridge 25 49a are different. Accordingly, the same components as those of

Embodiment linvadeidtedbpitosricaciifenc twimandshadlexitdesuhiarbiere il be repeated.
[0083] As shown in EIGS. 20A and 20B,.the communicating member 4 lindrical portion 49e
on the oggosit%ms]%eec%%%t%%% elr%ei%l‘(ggésﬁ%p%%%i%%g@%ﬁ%ﬂﬁ%&?‘é@t%\ &e%%cludes a pair
of flat plate pogtignga¥igitetantheepdicoieufithd platdadorfbs URRehFhepsntefiflarpchalpotions 491e
is arranged opposite to each other. and symmetrical with respect t tral axis of the cylindrical
portion 49e. THEHAR ’c?f@ﬁ’i’%ﬂ |58 FORTBRE%ERS SRRher sk o(ﬁgg g@é%ﬂ%ﬂ?ﬁﬁﬁ%ly% ether.
The outer surfaegQfifaaeh of e eyVRIDIPITINREARL i Bfeca it ey CiingiigadHéaiiiace with a

diameter that is slightly smaller than the inner diameter of the tubular portion 21a. The outer surface of
each of the flafP %E?t%am@t@recessed relative to this cylindrical surface in the direction away

from the {ubulghgprtionedds sIAALRERS ik iR Matid093 i RD UG OE and 20F,
the communicating member 49 includes a 15 piercing portion 49b that is provided closer to the thin
film than the cylindrieal 3sohtion d9ectamesalurtitotodeconaedieditstheshquslifeed eimepiti &7 portion 21a
into two or mote parts. The width of the partition 49¢ becomes gradually parrower he
thin film side, i etFPé‘BFé‘?SFn%%p%%S%‘ %@%gtlﬁ% %%?E‘%ﬁ#%% %r%%‘:%g?eﬁﬁégﬁeg‘ge Chg(yfhin
film 16 The partitior#96, is cquplebldadheliewie packiah b stuiec: patrdetininasi Beatand

integrated with the cylindrical partion 49e. Therefore, when the cyli driiﬁ: portion 49 _isrﬁg shed toward
the thin film 16IRApEPRBFHS L SR YFSHE BRI AL 3 RS QAR U R the
partition 48¢ isdpaf 1} B&princiRaksvriaces Rkt RREAE Mt R IR RATIRRS 1 e I aBjeet the
partition 49c is located under {i.e., on the side closer to the thin film) a pair of bridges
be connected, is erroneously connected to the nutritional supplement container 10 (see
FIG. 12 ete.) used for enteral alimentation. Moreover, as shown in FIG. 14B etc., the
bridge 39a is placed across the internal cavity (flow path) 39 of the communicating
member 39, that is, the bridge 39a stretches from one side to the other of the flow path,
25  thereby joining the communicating member 39 and the tubular portion 21a of the cap
body. Therefore, a connection needle with a sharp point is not easily inserted into the
communicating member 39, so that the incorrect connection can be prevented more
rehiably.
[0078] In this embodiment, the thin film 16 is broken, e.g., by applying pressure to
30 the communicating member 39 so that it is pushed toward the thin film 16 (see FIG.
13) via the connector 25 and plastically deforming the bridge 39a. Thus, the liquid

material can be supplied to a patient only by connecting the liquid feed circuit 27 (see



25 49a that joins each of the lower ends of the flat plate portions 491e and the tubular portion 21a, and
the partition 49c is arranged between the pair of bridges 49a when the communicating member 49 is
seen in a plan view, i.e., from the end face opposite to the thin film (see FIG. 20C). [0085] FIG. 21A
shows a state before the liquid feed circuit 27 (see FI@%. 5 to 7A) 30 that includes the connector 25
and the flexible tube 26 connected to the connector 25 is connected to the connecting portion and the

communicatingymesneettdah e canadCSnabBlios Hhshannarsiatenn harsamsenehieshing the
communicating member 26 49 toward the thin film 16 In FIGS. 21A to 211), the liquid feed circuit 27,

which is showerinselEhs ryohlersaf aiagorrecsensitncishdhat aligwddprf §paridrs1 between
the wbular porien 245, (he ¢ap P e Bridge 495 smples aihs Dickppstine bridge

49a in the 5 vicCinity of the coupling portion e‘thickness T2 of a coupling portion 52 between the
bridge 49a anchiftaingingdddabp ertferatfenitiva admm uim cedihtionethizenlsodmadiet ¢than the thickness

of the bridge 49a jn the,vicinity. of the.coupling portion 52. Moreover, the bridge 49a,has a thipn portion
S with o ARG, S 0 R HETLRNE. oA reaeIAL e b ol
communicatinggayamber 49 so 10 that it is pushed toward the thin film 16 via the connector 25, as
shown in FIGS. 21B to 21D, in portions Z (i.e., the dotted portions_in FIGS. 21A to 211)), each of which

includes the bHEGEUoTAIE R ok tHe SORBHRGSIEBASPRIALLRFABBERIGHBE three thin
portions inCIug&%ﬁ%&ﬁ&%@@ﬂ%?&rﬁ%h?ﬂe&%&%m&b?ﬁﬂlﬁﬁxrr’?ﬁ,%ﬁg %%Fiﬁ%qg?%éfc@ﬂﬁ bent and

deformed, an communicating member 49 is 15 pushed toward the bottle body (container body) 11

(see FIG. 18) defikertied pimtoiny partiomestivest thetsonginaisheing evenrftsraspiarebef the thin film 16

The thickness T1 of the cpuplin rtion 51, the thickness, T2 of C ing: [ the thickness
T ot theth BHeR Sy ihamiatihe: SIS LR 1 SPId o Bloen e 1
determined in peetigiRcélith8ddhutaiclibbabiiesel poitionrighthl GRflaéraetiverabofithenicating

member 49 shown in FIG. 21D is pushed toward the thin film 16 further, and the pawls 21c (see FIG.
20E etc.) are eH§EEE with the engagement walls 321d (the engagement portions, see FIG. 8A etc.) of

the connector gipaa enddags 494 @iﬁéhﬁxﬁ@ﬁﬂﬁﬂ%ﬁ%ﬁ%@ﬁﬁﬁéﬁteﬁﬁéﬁ@ﬂﬁi@%é@méﬂ%ﬂﬁ film 16
is substantially flush with the end face 211a of the tubular portion 21a. When the
include the protective cover described in Embodiment 2.
15 [0081] (Embodiment 4)

In Embodiment 4, another example of a cap of the present invention and
another example of a nutritional supplement container of the present invention that
uses the cap will be described with reference to FIGS. 18 to 21D.

[0082] FIG. 18 is a partial perspective view showing an example of a nutritional

20  supplement container of this embodiment. FIG. 19 is an exploded perspective view of
the nutritional supplement container shown in FIG. 18. FIG. 20Ais an enlarged
perspective view showing an example of a cap of this embodiment that constitutes the
nutritional supplement container shown in FIG. 18. FIG. 20B is a partial enlarged
view of the cap 53 shown in FIG. 20A. FIG. 20C is a plan view of the cap 53 shown in

95  FIG. 20A. FIG. 20D is a bottom view of the cap 53 shown in FIG. 20A. FIG.20Eisa
partial enlarged cross-sectional view taken along the line B-B' of the cap 53 shown in
FIG. 20A. FIG. 20F is a partial enlarged cross-sectional view taken along the line
C—C of the cap 53 shown in FIG. 20A. For convenience of explanation, FIG. 20A1s
shows a larger view than FIGS. 20C to 20D. As shown in FIGS. 18 to 21D, the cap

30 and the nutritional supplement container of this embodiment have the same
configurations as those of the cap and the nutritional supplement container of
Embodiment 1 except that the shapes of a communicating member 49 and a bridge



25 cylindrical portion 49e is pushed toward the thin film 16 and inserted into the tubular portion 21a,
gaps are formed between each of the outer surfaces of the flat plate portions 491e and the inner
circumferential surface of the tubular portion 21a. These gaps, i.e., the spaces surrounded by the
recesses 493e (see FIG. 20B) and the inner circumfet&tial surface of the tubular portion 21a are used
to house the bent bridges 30 49a. [00881 In this embodiment, the connecting portion 21 and the
communicatingsmember49, have,strgires tetars el eoRRRsIRTRAdberisMibiRRR Airewt27 27

including the connector 25, which has been described with reference to FIGS. 8A to 8E. Therefore, it is

possible to soflenthedirp brersasharefverce cruoardstiandstdhesninaatimardapt bearrerteravenous
alimentation, i ich a liquid materiald int i i i ion needle with
a sharp point &égﬁfe ‘gg'%ﬂé?vtvgl %ﬁﬁ'égszf&gggéi)g @%ﬁgﬁ %ﬁ%ﬁ%@gﬁo t REANELT

] e corinec S e nutritional supplement
container 10 (sgienBizall Bntiisecifnr enthedglvseatadon (BRG] finis16rfdee itk the khifhim 16 is

broken, e.g., by applying pressure to the communicating member 49 sg that it.is pushed toward the
thin film viﬂﬁ@‘%& RIS FSEHRR G B H tHQPBSH‘?o%gSt% g@h% i iMCudes the

10 bridge 49a,an4, xtenss o thekoyrling RatiNRe bietibesciplRGRarian d3pasitapiacally
plastic-lily deforming the portions Z. Thus, the liquid material can be supplied.to a patient only by

connecting thethsuiermdsammsticd peish rerped) to thicenprabaxipsfdhs eylmdnsalnerBmisEiment 1,
this embodimagif alag .0 MR LERMRM.OfAA IBRIRELEAPOPANRRISHERIRRAR lauickiRedelrour
s 15'alimentation Neous

for intravenou err y coninected to the nutritional supplement container used
for enthral alifBrtaticer. dnrfuditibeathisf éhebndirad platrphytiemsidsbe supphrtted thpdylmdieesdl such

as a nutrjtional sypplement by a sim perati 00901 In,an example of.this embediment described
with refei ncesfb‘ggf% v?&ae%aﬂé%t@ﬁp@a%}g g‘fﬁ?@r‘%’é[%@%&ég%%% ?ﬁn pgﬁiéjﬁglz?,‘%gn%f)ﬁlgﬁl b
communicatingresaerad 9 The @wkewee e bf quadnsiiolarchiae thintiins 16 leyibengirgdhe coupling
portions 51, 52 and the thin portion 54. However, the bridge 49a may include one or more 'ﬁfn one
thin portion. THelaR% & hskElindmswreens the dweg IhﬁWﬁ%%ﬁﬁ %l‘?i‘?‘fé?%’f@?ﬁ Aot

particularly limifed g5 loRg.as 168se-AgHias are bent and deformed to allow the communicating
member 49 to move toward the thin film and pierce it when 25 pressure is applied to the

communicatind08f4hbéwssbessria il (Sp2eRantb At iecmpmiimabRe ramber d9HsdadRin

o oy [ hdcilz Bt BRISISRNsea Aei0 HER i 18 PhETE ItAEIEa0R 1

due to a in portions ora complicated ge that occurs due to an
excessively larg@: nadepaftitiomptadities. d0ifee % dpacthis emetiobintrpriiveniresdarvis @pplied to

the communicating membehﬁ? SQ ibat ig és %Egﬁld to aﬁi the thin fil tg%%%g%% %ae%ifa%e”t
and deformed, ROFRRFTHe tHiRSTRES LS SR CH BBR RAc & Commanicating member
the thin film side, thus forming the piercing portion 49b that is sharp enough to be
able to pierce the thin film 16. The partition 49¢ is coupled to the lower ends of the
90  curved plate portions 492e and integrated with the cylindrical portion 49e. Therefore,
when the cylindrical portion 49 is pushed toward the thin film 16, the partition 49¢
also is pushed toward the thin film 16. The principal surface of the partition 48¢ is
parallel to the principal surfaces of the pair of flat plate portions 491e. Most of the

partition 49¢ is located under (i.e., on the side closer to the thin film) a pair of bridges
25  49a that joins each of the lower ends of the flat plate portions 491e and the tubular
portion 21a, and the partition 49¢ is arranged between the pair of bridges 49a when
the communicating member 49 is seen in a plan view, i.e., from the end face opposite to
the thin film (see FIG. 20C).
[0085] FIG. 21A shows a state before the liquid feed circuit 27 (see FIGS. 5 to 7A)
30  that includes the connector 25 and the flexible tube 26 connected to the connector 25 is
connected to the connecting portion and the communicating member 49 of the cap 53.

FIGS. 21B to 21D show a state in the course of pushing the communicating member



28 remain joined. Such a configuration is preferred because it can reliably prevent the communicating
member from falling in the container body and being suspended in the liquid material. In this
embodiment, however, the bridges 49a may be broken. [0092] The cap and the nutritional supplement
container of this embodiment may 5 include the prote2éive cover described in Embodiment 2. [0093]
For convenience of illustration, the connector 25 and the flexible tube 26 are shown partially in the

iquid feed cirgyt 27,06 EIG f Hawener. faeeidcees orpitdhalis GoRRacizep #re.capiand the

nutritional supplement container in any of Embodiments 1 to 4 or constitutes a nutritional supplement
supply set witbhtiver(1ie AitH8on & §dpplemettedontainer may further include the components of a liquid

feed circuit u conventignall own enteral alimentation, .such flow controller trolling
the flow rate ﬁ%ﬂiq%%@‘ﬁ%@ ﬂ%’%vcso eribnﬁﬁo EneXib %tﬁVJ %nggl%u%%%%ﬁwog he %géi%?é%tube
26, a drip champéid, rendebidsidaesansesielidothanadosrtabkabisbé the thedgedbairigixed to a

patient, and a cover of this connector. 15 Industyjal Applicability [0094] The present inyention can
provide a%ap‘ﬂ@ﬁ%ﬂfﬁbﬁ&%ﬂ]&ﬁ%ﬁ?éﬂ%&]ﬂaiﬂgﬁ tighak Sappieth @85%?1535 WSeEE cap,

and a nutritiongl, $HleHENE SHRRY SH-naudling e 1ok iasabsupRiemAn cankIRg) thahaiResuitable

for enteral 20 alimentation. Description of Reference Numerals ;0095] 10Nutritional supplement

container 11Cweaider thadsness ofivlr ridge Eedmtherpemi ty pLABe soading portion 52.
Moreover, the bridge 49a has a thin portion 54 with a thickness of T3, e.g., in the

middle. Therefore, when pressure is applied to the communicating member 49 so

10  that it is pushed toward the thin film 16 via the connector 25, as shown in FIGS. 21B
to 21D, in portions Z (.e., the dotted portions in FIGS. 21A to 21D), each of which
includes the bridge 49 and extends from the coupling portion 51 to the coupling portion
52, three thin portions including the coupling portion 51, the coupling portion 52, and
the thin portion 54 are bent and deformed, and the communicating member 49 is

15 pushed toward the bottle body (container body) 11 {see FIG. 18) while the piercing
portion 49b of the communicating member 49 pierces the thin film 16. The thickness
T, of the coupling portion 51, the thickness T: of the coupling portion 52, the thickness
T3 of the thin portion 54, the thickness of each portion of the bridge 49a, etc. are
appropriately determined in accordance with the material of these portions.

20 [0087] When the communicating member 49 shown in FIG. 21D is pushed toward
the thin film 16 further, and the pawls 21c (see FIG. 20E etc.) are engaged with the
engagement walls 321d (the engagement portions, see FIG. 8A etc.) of the connector 25,
an end face 49f of the communicating member 49 facing away from the thin film 16 is
substantially flush with the end face 211a of the tubular portion 21a. When the

25  cylindrical portion 49 1s pushed toward the thin film 16 and inserted into the tubular
portion 21a, gaps are formed between each of the outer surfaces of the flat plate
portions 491e and the inner circumferential surface of the tubular portion 21a. These
gaps, 1.e., the spaces surrounded by the recesses 493e (see FIG. 20B) and the inner
circumferential surface of the tubular portion 21a are used to house the bent bridges

30 49a.

[0088] In this embediment, the connecting portion 21 and the communicating
member 49 have structures that are to be connected to the iquid feed circuit 27



16Thin film 17Tbp portion 3018Side wall portion 19, 39, 49Communicating member 19a, 39a, 49a
Bridge 29 19b, 39b, 49b Piercing portion 19c, 49cPartition 19ePlate portion 20Base portion
521Connecting portion 22Cap body 23Internal thread2271aTubuIar portion 21bSeat 1021cPawl
including the connector 25, which has been described with reference to FIGS. 8A to 8E.
Therefore, it is possible to solve the problem of an incorrect connection such that a
liquid feed circuit for intravenous alimentation, in which a liquid material is fed nto
the body by simply inserting a connection needle with a sharp point into the object to
5  be connected, is erroneously connected to the nutritional supplement container 10 (see
FIG. 18) used for enteral alimentation.
[0089] In this embodiment, the thin film 16 is broken, e.g., by applying pressure to
the communicating member 49 so that it is pushed toward the thin film 16 via the
connector 25 and bending and deforming the portions Z, each of which includes the
10  bridge 49a and extends from the coupling portion 51 to the coupling portion 52, and
optionally plastically deforming the portions Z. Thus, the liquid material can be
supplied to a patient only by connecting the liquid feed circuit 27 (see FIG. 5) to the cap
53. Therefore, similarly to Embodiment 1, this embodiment also can solve the
problem of an incorrect connection such that a liquid feed circuit for intravenous
15  alimentation is erroneously connected to the nutritional supplement container used for
enteral alimentation. In addition, this embodiment can hygienically supply the liquid
material such as a nutritional supplement by a simple operation.
{0090] In an example of this embodiment described with reference to FIG. 21A etc.,
each of the bridges 49a has one thin portion 54, and the communicating member 49 is
20 allowed to be pushed toward the thin film 16 by bending the coupling portions 51, 52
and the thin portion 54. However, the bridge 49a may include one or more than one
thin portion. The shapes of the coupling portions 51, 52, the number of thin portions,
etc. are not particularly limited as long as these portions are bent and deformed to
allow the communicating member 49 to move toward the thin film and pierce it when
25  pressure is applied to the communicating member 49 so that it is pushed toward the
thin film. However, the number of thin portions in each of the portions Z is preferably
3 50 as to suppress a break of the bridge that occurs due to a small number of thin
portions or a complicated bending of the bridge that occurs due to an excessively large
number of thin portions.
30 [0091] In this embodiment, when pressure is applied to the communicating member
49 so that it is pushed toward the thin film 16, the bridges 49a are bent and deformed,
so that the thin film can be broken while the cap body and the communicating member



25Conneqtor 26Flexible tube 27Liquid feed circuit 28Vent filter 1529Vent hole 171Seal material
4QProtectlve cover 51Coupling portion between cap body and bridge 52Coupling poiLion between
bridge and communicating 20 member 54Thin portion of bridge ZPortion including bridge and

extending from coupling portion between cap body aritBbridge to coupling portion between bridge and
communicating member 25 30 CLAIMS

remain joined. Such a configuration is preferred because it can reliably prevent the
communicating member from falling in the container body and being suspended in the
liquid material. In this embodiment, however, the bridges 49a may be broken.
[0092] The cap and the nutritional supplement container of this embodiment may
5  include the protective cover described in Embodiment 2.

[0093] For convenience of illustration, the connector 25 and the flexible tube 26 are
shown partially in the liquid feed circuit 27 of FIG. 5. However, the liquid feed circuit
that is connected to the cap and the nutritional supplement container in any of
Embodiments 1 to 4 or constitutes a nutritional supplement supply set with the

10  nutritional supplement container may further include the components of a liquid feed
circuit used for conventionally known enteral alimentation, such as a flow controller
for controlling the flow rate of the liquid material that flows through the flexible tube
26 by pressing the flexible tube 26, a drip chamber, a connector to be connected to a
nasotracheal tube or the like that is fixed to a patient, and a cover of this connector.

15
Industrial Applicahility
[0094] The present invention can provide a cap of a nutritional supplement container,
a nutritional supplement container using the cap, and a nutritional supplement supply
set including the nutritional supplement container that are suitable for enteral

20  alimentation.

Description of Reference Numerals

[co9s] 10 Nutritional supplement container

11 Container body

25 12 Mouth
12a External thread
13, 43, 53 Cap
16 Thin film
17 Top portion

30 18 Side wall portion
19, 39, 49 Communicating member

19a, 39a,49a  Bridge



A cap that is to be secured to a mouth of a container body of a nutritional supplement container and
allows a liquid material filled in the container body to flow out, the mouth being provided with a thin film
for sealing the container body, 5the cap comprising: a cap body; a bridge that is coupled to the cap
body and can be broken or deformed; a communigéting member that is coupled to the cap body
via the bridge and comprises a piercing portion that can pierce the thin film by being pushed toward
the 10 container body \ggegbthg‘ idgej émgﬁgﬁggeformed and a flow path through which the liquid
material filled in the contdiner’body can flow out of the nutritional supplement container after the thin
film has been broken; Hg49c a connBatishamaintaining structure that is included in the cap body and
can maintain a conne(iet{% n with a con c o] ¢ %ﬁAThe cap according to claim 1, wherein the
communicating memb comprlses a uraIRy of the flow paths, and holes that constitute a part of the
respective flow paths gre formed in ar&@d paego@f the communicating member facing away from the
thin film. 20 [3] The ca accordlng to claim 1, wherein the communicating member comprises a
plurality of the flow pa and a plate g.ld?% fg) 8’9|ded on an end of the communicating member
facing away from the tn film, and holgglghgdg,onstltute a part of the respective flow paths are formed
in the plate portion. 25 [4] The cap according to claim 3, wherein the communicating member
comprises a partition &3t is provided drsared theeddin film than the plate portion, and arranged so as

to separate one spacezf{gm another m&%%&whlch each of the holes extends. 30 31

21b Seat
10 21c Pawl

25 Connector

26 Flexible tube

27 Liquid feed circuit

28 Vent filter
15 29 Vent hole

171 Seal material

40 Protective cover

51 Coupling portion between cap body and bridge

52 Coupling portion between bridge and communicating
20 member

54 Thin portion of bridge

Z Portion including bridge and extending from coupling portion

between cap body and bridge to coupling portion between bridge and communicating
member

25



projects outward. [6]The cap according to claim 1, wherein the bridge joins the communicating
member and the cap body by stretching across the flow path. 5 [7] The cap according to claim 1,
wherein a portion that includes the bridge and extends from a coupling portion between the cap body
and the bridge to a coupling portion between the bridg®®and the communicating member is bent and
deformed so that the communicating member can be pushed toward the container body. 10 [8] The
cap according to claim 7, wherein the portion that ipglugegsthe bridge and extends from the coupling
portion between the cap body and the bridge to the coupling portion between the bridge and the
communicating inembécipcthaess torbe stinpdrtivhsentd tfe tmetatner bedicois awtpaerand

deformed so that the 15 communicati ember can be pushed,toward th ntai The cap
according to aﬁﬂPB éﬂgf%@#n WS :ﬁl mai%nall mt t—Iec% %%%%WJWJ&]

OB FArREr ¢o rsing a pro ective cover that covers the
communicating eRahanaithisieiy desvaiéndegartiantiiortfonghdiathbewmngage dbwlith the connection
maintaining structure. 20 [10] A nutritional supplement container comprising: a container body
including & mouth: a iERAGHRSRRBIANI in the container body: a thin film that is attached to

the mouth and seals the.coptajper body; and 25the cap according to any one of claims 1 to 9 secured

to the mouth. [11] A nutritional supplement supply set comprising: the nutritional supplement container
according to claim 10;aaridge that 1s coupled to the cap body and can be broken or deformed;

a communicating member that is coupled to the cap body via the bridge and
comprises a piercing portion that can pierce the thin film by being pushed toward the
10  container body when the bridge is broken or deformed, and a flow path through which
the liquid material filled in the container body can flow out of the nutritional
supplement container after the thin film has been broken; and
a connection maintaining structure that is included in the cap body and can
maintain a connection with a connector.
15
[2] The cap according to claim 1, wherein the communicating member comprises
a plurality of the flow paths, and holes that constitute a part of the respective flow
paths are formed in an end face of the communicating member facing away from the
thin film.
20
(3] The cap according to claim 1, wherein the communicating member comprises
a plurality of the flow paths and a plate portion that is provided on an end of the
communicating member facing away from the thin film, and holes that constitute a
part of the respective flow paths are formed in the plate portion.
25
(4] The cap according to claim 3, wherein the communicating member comprises
a partition that is provided closer to the thin film than the plate portion, and arranged
so as to separate one space from another in a direction in which each of the holes
extends.
30
(5] The cap according to any one of claims 1 to 4, a portion of the communicating
member that is farther from a point on the thin film side than the piercing portion



a liquid feed circuit that comprises a connector including an engagement 30 portion that can be

engaged with the connection maintaining structure of the cap, and a liquid feed tube connected to the
connector.

31

projects outward.

{6} The cap according to claim 1, wherein the bridge joins the communicating
member and the cap body by stretching across the flow path.

5
[71 The cap according to claim 1, wherein a portion that includes the bridge and
extends from a coupling portion between the cap body and the bridge to a coupling
portion between the bridge and the communicating member is bent and deformed so
that the communicating member can be pushed toward the container body.
10

(8] The cap according to claim 7, wherein the portion that includes the bridge and
extends from the coupling portion between the cap body and the bridge to the coupling
portion between the bridge and the communicating member includes three thin
portions, and the three thin portions are bent and deformed so that the

15 communicating member can be pushed toward the container body.

[9] The cap according to any one of claims 1 to 8, further comprising a protective
cover that covers the communicating member and includes an engagement portion

that can be engaged with the connection maintaining structure.

20
{10] A nutritional supplement container comprising:
a container body including a mouth;
a liquid material filled in the container body:
a thin film that is attached to the mouth and seals the container body; and
25 the cap according to any one of claims 1 to 9 secured to the mouth.

[11] A nutritional supplement supply set comprising-
the nutritional supplement container according to claim 10; and
a liquid feed circuit that comprises a connector including an engagement
30 portion that can be engaged with the connection maimtaining structure of the cap, and
a liquid feed tube connected to the connector.



