1 DESCRIPTION CAP, NUTRIENT CONTAINER USING THE SAME, AND NUTRIENT SUPPLY SET
5 Technical Field [0001] The present invention relates to a cap to be secured to a mouth poiLion
through which a liquid material filled in a container main body portion of a nutrient container flows out,
a nutrient container with the cap secured to a container main body 10 portion, and a nutrient supply
set. Background Art [00021 As a method for administerﬂwg a nutrient or a drug to a patient parenterally,
a transintestine nutrition therapy and an intravenous nutrition therapy are known. According to the
transintestine nutrition therapy, a liquid material $URGRIERltHent, 15 a liquid diet, or a drug (generally
called a "transintestine nutrient") is administered through a tube running from the nasal cavity to the
stomach or the duodenum of a patient (generally called a "nasotracheal tube™) or through a tube
inserted in a gasttia AStNEATRIENPeraltonADN ORI @ aSTIC SisMIE, is saled 'PRIGNANSURPLY
Endoscopic Gastrostomy") formed in the abdomen of the patient (generally called a "PEG tube"). 20
Further, according to the intravenous nutrition therapy?’g iquid material containing a nutrient
componen such as glucose or a drug component (generally called an "infusion solution") is
administered through an infusion solution line (liquid-sending circuit) inserted in the vein of a patient.
[00031 FIG. 16lechmienkiwddc view showing an exemplary configuration of a 25 transintestine nutrient

container 100 L0 v B A ot o Bt e L B Rt |2 torough
which the nutrie}ntdnghavhdnhai e aim oty ﬁﬂédl@qutaﬁhembgi;dﬁﬁggﬁbﬁionmﬁmm body
a cap 105 Sec MG FEA TN G TGH 5 G e T B e RO GoD e RO A Be
deliverediipto therbiedythicughtaidnbegailpested to the connecting needle 104.
Background Art
[0002] As a method for administering a nutrient or a drug to a patient parenterally, a
transintestine nutrition therapy and an intravenous nutrition therapy are known.
According to the transintestine nutrition therapy, a liquid material such as a nutrient,

15 aliquid diet, or a drug (generally called a “transintestine nutrient”) is administered
through a tube running from the nasal cavity to the stomach or the duodenum of a
patient {generally called a “nasotracheal tube”) or through a tube inserted in a gastric
fistula (the operation for forming a gastric fistula is called “Percutaneous Endoscopic
Gastrostomy”) formed in the abdomen of the patient (generally called a “PEG tube”).

20  Further, according to the mtravenous nutrition therapy, a liquid material containing a
nutrient component such as glucose or a drug component (generally called an “infusion
solution”) i1s administered through an infusion solution line (liquid-sending circuit)
inserted in the vein of a patient.

[0003] FIG. 16 is a schematic view showing an exemplary configuration of a

25  transintestine nutrient set used for a conventional transintestine nutrition therapy. A
container main body 101 of a nutrient container 100 is filled with a nutrient. A thin
film (not shown) is attached to a mouth portion 102 through which the nutrient in the
container main body 101 flows out, thereby sealing the container main body 101. In
order to administer the nutrient into a body, a plastic connecting needle 104 is inserted

30  1into a cap 105 secured to the mouth portion so as to pierce the thin film. As a result,
the nutrient can be delivered into the body through a tube connected to the connecting

needle 104.



2 [0004] FIG. 17 is a schematic view showing an exemplary configuration of an infusion set used for a
conventional intravenous nutrition therapy. A bag body 111 of a bag 110 is filled with a liquid material
containing a nutrient component or a drug component. In order to administer the liquid material into a
body a connecting 5needle 114 is inserted into a port 113 for the connecting needle. As a result, the
liquid material can be delivered into the body through atube connected to the connecting needle 114
(see Patent Document 1). Prior Art Document Patent Document 10 [0005] Patent Document 1: JP
2000-176023 AOOikHIodUfa. dff [ivve athommiabisen teblow iBg e syntipdainventiuniotos]ofendescribed

above, a conventional transintestine nutrition therapy similarly to an intravenous putrition.th , may
employ a techiNELOR epCre T e A BN A ST e
thereby deliveringag dldrie fitisdavachadygiilim dheiadonesinggeeaierldd campenmngarteddnig the cap
105. In this case, the connecting needle 114 penefrates the cap 105 and the thin film to reach the
inside of the mBUHPPBFRSN 182THRGEFIPLIER %ﬁﬁ&%ﬁ@ﬁ@&ﬁf&%ﬁ B&%@@?&rﬁaﬁ%t or the

like to be suppligddr a B{oMmAch-RIIIMESHNRT S Py RRIIGE: YA AisEKEMA VAN WIGH raiser ihe

possibility of medical accidents. [0007] The present invention solves the above-described problem of

an improper condéstishcandp pslivedinip rabedaidsqugbssivleterprndad foribeimnesiEner that
allows a liquid Hb%‘cﬁ@ah%”@@e a@eﬂ't"ﬂ&ﬁﬂ%ﬁ 1s)ypplied sanitarily in a simple manner, a nutrient

container using the same, an?a nutrient supp{lay set. 25 Means for Solving Problem
Prior Art Document

Patent Document

10 {0005] Patent Document 1: JP 2000-176023 A
Disclosure of Invention
Problem to be Solved by the Invention
[0006] As described above, a conventional transintestine nutrition therapy, similarly
to an intravenous nutrition therapy, may employ a technique of inserting a

15  sharp-pointed connecting needle into an object to be connected, thereby delivering a
nutrient into a body. Thus, the connecting needle 114 can be inserted into the cap 105.
In this case, the connecting needle 114 penetrates the cap 105 and the thin film to
reach the inside of the mouth portion 102. However, if such an improper connection is
made, a nutrient or the like to be supplied to a stomach or intestines is supplied by

20  mustake to a vein, which raises the possibility of medical accidents.
[0007] The present invention solves the above-described problem of an improper
connection and provides a cap that makes it possible to provide a nutrient container
that allows a hquid material such as a nutrient to be supplied sanitarily in a simple
manner, a nutrient container using the same, and a nutrient supply set.

25  Means for Solving Problem
[0008] A cap according to the present invention is to be secured to a mouth portion of
a container main body portion of a nutrient container through which a liquid material
filled in the container main body portion flows out, and a connector can be connected
thereto. Athin film that seals the container main body portion is attached to the

30  mouth portion. The cap includes: a cap main body portion including: a top plate
portion that faces an opening of the mouth portion; a side wall portion that surrounds

an outer peripheral surface of the mouth portion when the cap is secured to the mouth



[0008] A cap according to the present invention is to be secured to a mouth portion of a container main
body portion of a nutrient container through which a liquid material filled in the container main body
portion flows out, and a connector can be connected thereto. A thin film that seals the container main
body portion is attached to the 30 mouth portion. The cap includes: a cap main body portion including:
a top plate portion that faces an opening of the mouth portion; a side wall portion that surrounds an
outer peripheral surface of the mouth portion when the cap is secured to the mouth 3 portion; and a
tubular portionphetigrotndieswutleapbitom thettppoptatteportivrard fiom phertapphitgportimiber attached
to the tbular Rertion; and.a sonectipn.mantaining clies that gan maigtain  copngeted state with
respect to the conneetor. e How path opening memberinc G0BST 3 Commdhication portion 5
including a pietainigfening shactar phatcetha Hittdilihaottetiol gatle thidughpebiab the liquid
material filled in the container main bogdy portion can flow, oyt qf the nutrient container; and a cylindrical
portion that is &ﬂ%‘@%ﬂrint&g’ﬁ;ﬁ?mt NGt Eﬁméiﬁa?éaﬁdfﬁ‘ﬁ&%‘%ﬁaéﬁ&m path

opening Membgi-Ran s ISEAIRCIHRE RS (Hie @ the §RAANhAHRCAMSR HRidieihsiespect to

the tubular 10 portion as follows: in the first attachment state, the flow path opening member is

attached to thebistiidhpdaied suernhfedand be teatsiaenigaoietyipttiongea Jositon pldbe

contact with th E_fﬂl"ﬂ; I I n '§h'ﬂlﬁ EQEE I i t.pressi infi ile in the
second attachr%ent sit&g:&eo?{ﬁggr%g\’/v%gtﬁvé pening e(]?n ﬁ?ﬁtﬁﬁﬁ%@ﬁ%@%ﬁﬁ‘gch that
the thin film is lnokeal biyethenirs pieceting portiom andlahdfher patiphpeal sgrizeelet traydindnical
portion is held in contact with an outer peripheral surface of the tubular portion, [000 utrient
container according" aﬁb@ﬁ%@%ﬁﬁﬁ%@w% Oﬁ%&%ﬁ@%ﬁé‘%ﬁéﬁ? ?%%T?n%&%%f%ﬁg%%@@%g a mouth
portion; alliquigoraitatias sk theleonisingtiiRindedy-pe) ke flowadimphiahis ataghedsto the
mouth portion to seal the 20 container main b(‘)‘l%égortion; and the cap according to the present

invention that i¢$aehrddashh iyatPeiss S o e tan srd of i plorstisreriamts ke atiesent
invention includgsg;ihe AHEHEBETIAMNES ARSI IPEGIGSEIE WHENIR VAR R RkiHosending

circuit that includes: a connector including an engagement portion capable of being engaged with the
25 connection Rraksiig iy shincilie whileindbeandoadigtiacdenentgtatsetberdltecmhopeniognnector.

Effects of the | Qn rokl the present invention, it is;possible to solve,a problem that
a quuid-sending}{gllrﬁc%%? f r%lts%%%g% i%%%g\ﬁe%#g%g%r? lft%rlﬁ% rsll}ﬁﬁer};l&t/ %1 ec%}rﬁﬁlg%gcf %yrg%errﬁ}o z?ég toa

nutrient cbiftaineemneztpoptavicad aamikatpoaskdeitasdine o6 theosytiedrical portion is held in

contact with an outer peripheral surface of the tubular portion.
[0009] A nutrient container according to the present invention includes: a container
main body portion including a mouth portion; a iquid material filled in the container
main body portion; a thin film that is attached to the mouth portion to seal the

20 container main body portion; and the cap according to the present invention that is
secured to the mouth portion.
[0010] A nutrient supply set according to the present invention includes: the nutrient
container according to the present invention; and a hquid-sending circuit that includes:
a connector including an engagement portion capable of being engaged with the

25  connection maintaining structure of the cap; and a iquid-sending tube connected to
the connector.
Effects of the Invention
[0011] According to the present invention, it is possible to solve a problem that a
liqguid-sending circuit for use in an intravencus nutrition therapy is connected by

30  mistake to a nutrient container and to provide a cap that makes it possible to provide a
nutrient container that allows a hiquid material such as a nutrient to be supplied

sanitarily in a simple manner, a nutrient container using the same, and a nutrient



nutrient container that allows a liquid material such as a nutrient to be supplied sanitarily in a simple
manner, a nutrient container using the same, and a nutrient 4 supply set. Brief Description of
Drawings [0012] [FIG. 1] FIG. 1 is a partial perspective view showing an example of a nutrient
container according to Embodiment 1. 5[FIG. 2] FIG. 2 is an exploded perspective view of the nutrient
container shown in FIG. 1. [FIG. 3A] FIG. 3Ais an enlarﬁ;ed perspective view showing an example of a
cap of the present invention that constitutes the nutrient container shown in FIG. 1. [FIG. 3B] FIG. 3B
is a plan view sfithBycegs-shown in FIG. 3A. 10[FIG. 30 FIG. 3C is a bottom view of the cap shown in
FIG. 3A. [FIG. EDLF]I%S&%&ISOI@&#%{%VEW of the cap shown in FIG. 3A. [FIG. 3E] FIG. 3E is another

side view of the Iélap show %\W’[ﬁ& 3F] FIG. 3F is an enlarged cross-sectional view of the cap

shown in FIG. RS IH[FEIGQA] FIG. 3G is mpasliplyspetaige divie whoktig: eapshowie iof BIGut3Ent
container according to Embodiment 1.
5 [FIG. 2] FIG. 2 is an exploded perspective view of the nutrient container
shown in FIG. 1.
[FIG. 3A] FIG. 3Ais an enlarged perspective view showing an example of a
cap of the present invention that constitutes the nutrient container shown in FIG. 1.
[FIG. 3B] FIG. 3B is a plan view of the cap shown in FIG. 3A.
10 [FIG. 3C] FIG. 3C is a bottom view of the cap shown in FIG. 3A.
IF1G. 3D] FIG. 3D is a side view of the cap shown in FIG. 3A.
[FIG. 3E] FIG. 3E is another side view of the cap shown in FIG. 3A.
[F1G. 3F] FIG. 3F is an enlarged cross-sectional view of the cap shown in FIG.
3A.
15 [FIG. 3G] FIG. 3G is a partially enlarged view of the cap shown in FIG. 3F.
[FIG. 3H] FIG. 3H is a partially enlarged view of a cap for explaining ancther
example of a flow path opening member.
[FIG. 4A] FIG. 4A is a cross-sectional perspective view for explaining a flow
path opening member of the cap shown in FIG. 3A.
20 [F1G. 4B] FIG. 4B is a bottom view of the flow path opening member shown in
FIG. 4A.
[FIG. 4C] FIG. 4C is a cross-sectional perspective view for explaining another
example of the flow path opening member.
[FIG. 4D] FIG. 4D is a cross-sectional perspective view for explaining another
25  example of the flow path opening member.
[FIG. 4E] FIG. 4E is a cross-sectional perspective view for explaining another
example of the flow path opening member.
[FIG. 4F] FIG. 4F is a cross-sectional perspective view for explaining another
example of the flow path opening member.
30 [FIG. 4G] FIG. 4G is a cross-sectional perspective view for explaining another
example of the flow path opening member.

[FIG. 5A] FIG. 5Ais a cross-sectional view for explaining a state immediately



[FIG. 3111 FIG. 3H is a partially enlarged view of a cap for explaining another example of a flow path
opening member. [FIG. 4A] FIG. 4A is a cross-sectional perspective view for explaining a flow path
opening member of the cap shown in FIG. 3A. 20[FIG. 4B] FIG. 4B is a bottom view of the flow path
opening member shown in FIG. 4A. [FIG. 4C] FIG. 4C is a cross-sectional perspective view for
explaining another example of the flow path opening member. [FIG. 411)] FIG. 4D is a cross-sectional
perspective view for explaining another 25 example of the flow path opening member. FIG. 4E]

FIG. 4E is a crsiscedsimud sershasmirswicw sorasgindihhanbtheenboomisiaer thewown g doening
member.  [FIG. 4F] fifes 4jseronssseelianal RarmpUike, Yisuon expiRining.aNathar gxample of
the flow path opening member. 30[FIG. 4G] FIG. 4G Is a cross-sectional perspective view for
explaining anotitsrdxenbiecithstfiowepagratipehintortdm batr [FGeBU)iRE sbiwis tndfiiSssectional
view for explaining a state immediately, 5 before g liquid-sending circuit is connected to the nutrient
container shovvsrkmalglelgi e.rf.an%éﬁf rﬁ%l%g %%C%‘g '?stec %r%ﬁl%iré}v%l%%grméxplaining a state where
the liquid-gending circUiFis:baicdraGastiad daibes Rubtionhtentaiter afdwnipl Galearkbloesiaée where

a thin film is brgken_by the flow path qpening member. 5[FIG. 5C] FIG. 5C is a cross-sectional view for
explaining a stg@wmﬁ‘@mg circuit 18 being attached to the nutrent contamer shown in FIG. 1 and a
state where a protruding portion of the cap 1s inserted completely into an insertion
portion of a connector of the liquid-sending circuit.
[FIG. 5D] FIG. 5D is a partially enlarged view of FIG. 5C.
10 [FIG. 6A] FIG. 6A is a perspective view of an example of the connector to be
connected to the cap shown in FIG. 3A.
[FIG. 6B] FIG. 6B is a plan view of the connector shown in FIG. 6A.
[FIG. 6C] FIG. 6C is a bottom view of the connector shown in FIG. 6A.
[FIG. 6D] FIG. 6D is a side view of the connector shown in FIG. 6A.
15 [FIG. 6E] FIG. 6E is another side view of the connector shown in FIG. 6A.
[FIG. 7] FIG. 7 is a partial perspective view showing an example of a nutrient
container according to Embodiment 2.
[FIG. 8] FIG. 8 is an exploded perspective view of the nutrient container
shown in FIG. 7.
20 [FIG. 9A] FIG. 9Ais a partially enlarged cross-sectional view of the nutrient
container shown in FIG. 7.
[FIG. 9B] FIG. 9B is a partially enlarged cross-sectional schematic view of a
cap shown in FIG. 9A.
[FIG. 9C] FIG. 9C is a partially enlarged view of the cap shown in FIG. 9A.
25 [FIG. 10A] FIG. 10A is a cross-sectional perspective view for explaining a flow
path opening member of the cap shown in FIG. 9A.
[FIG. 10B] FIG. 10B is a bottom view of the flow path opening member shown
in FIG. 10A.
{F1G. 11A] FIG. 11A s a cross-sectional view showing a state where a thin film
30  1is broken by the flow path opening member in the nutrient container shown in FIG.
9A.
[FIG. 11B] FIG. 11B is a cross-sectional view showing a state where a



liquid-sending circuit is being attached to the nutrient container shown in FIG. 1 and a state where a
protruding portion of the cap is inserted completely into an insertion portion of a connector of the
liquid-sending circuit. [FIG. 5D] FIG. 5D is a partially enlarged view of FIG. 5C. 10[FIG. 6A] FIG. 6A is
a perspective view of an example of the connector to bg connected to the cap shown in FIG. 3A. [FIG.
6B] FIG. 6B is a plan view of the connector shown in FIG. 6A. [FIG. 6C] FIG. 6C is a bottom view of

the connector shown in FIG. 6A. [FIG, 6D] FIG. 6D, is a side view of the connector shown in FIG. 6A.
15[FIG. 6E] FIBTBE 1R S aict RAPS ARSI et BHERRY PRI S 7 A, 1 2 parial

perspective view showjpgran expEYele Gl o4 iRl AUNAINSE ARARNNIBEIR EMPORIMER Ring adFIG. 81
FIG. 8 is an exploded perspective view of the nutrient container shown in FIG. 7. 20[FIG. 9A] FIG. 9A

is a partially ersatadecebasrysaavhernianastaproriinedo Eomesheestiown in FIG. 7. [FIG. 9131
FIG. 9B i tiall j tic view. af ' A oCl
IS a partially eﬁgﬁ%ﬁ%@?ﬁ%ﬁ%@@ é%%&é‘ﬂ@r lacgllfgr%ﬁ REaRsRoWR 0EIR O RIGf

FIG. 9C is a partially e e cap wn’in A. 25|FIG. 10A| FIG. 10Ais a
cross-sectionatlperspeetnecneander explainmilésfldidApath opening member of the cap shown in FIG.

9A- [FIG. 108 FIG B o P ol et SRS b R R B 5/ 104
nutrient container according to Embodiment 4.
[FIG. 14] FIG. 14 is an exploded perspective view of the nutrient container
shown in FIG. 13.
10 [FIG. 15A] FIG. 15A is a perspective view of a protection cover constituting the
nutrient container shown in FIG. 14.
[FIG. 15B] FIG. 15B is a top view of the protection cover shown in FIG. 15A.
[FIG. 15C] FIG. 15C is a bottom view of the protection cover shown in FIG.

16A.
15 [FIG. 15D] FIG. 15D is a side view of the protection cover shown in FIG. 15A.
[FIG. 15E] FIG. 15E is another perspective view of the protection cover shown
in FIG. 15A.

[FIG. 16} FIG. 16 is a schematic view showing an exemplary configuration of a
transintestine nutrient set used for a conventional transintestine nutrition therapy.
20 [FIG. 17] FIG. 17 is a schematic view showing an exemplary configuration of
an infusion set used for a conventional intravenous nutrition therapy.
Description of the Invention
[0013] In a preferred example of the cap according to the present invention, the
communication portion further includes a rib, and the tubular portion further includes
25  an annular groove that is formed on an inner peripheral surface of the tubular portion
and into which the rib can be fitted. The first attachment state 1s maintained by the
rib and the annular groove fitted together. According to this preferred example of the
cap of the present invention, it is preferable that the flow path opening member can be
shifted from the first attachment state to the second attachment state simply by
30  pressing the communication portion in its axis direction.
[0014] In a preferred example of the cap according to the present invention,

assuming that the rib is a first rib, the communication portion further includes a



[FIG. 11A] FIG. 11A is a cross-sectional view showing a state where a thin film 30 is broken by the
flow path opening member in the nutrient container shown in FIG. 94 [FIG. 11B] FIG. 11Bis a
cross-sectional view showing a state where a 6 liquid-sending circuit is being attached to the nutrient
container shown in FIG. 11A. [FIG. 12A] FIG. 12Ais a gartial cross-sectional perspective view showing
an example of a nutrient container according to Embodiment 3. [FIG. 12B1 FIG. 12Bis a
partially enlarged cross-sectional schematic view of 5 the nutrient container shown in FIG, 12A.

[FIG. 13] FIG. Sesqadyipapperd facthe e thonipisiag BRdinpithend e frshibondierdrsdring to
Embodiment 4y, 1y Fled 8 G164 ha 0P R eRe frReE SRS RUNRHHAWOE PR VIR EEANURAINGS Shown

in FIG. 13. 10[FIG. 15A] FIG. 15A is a perspective view of a protection cover constituting the nutrient
container showheififtig: btwWeo theBLmidnb 5B dd hetapder gfoheepibieptissitdevet shbwin in FIG.

15A. [FIG. 150 FIG. 15C;is a bottom view of the prqtection cover shown in FIG; 15A. 15[FIG. 15D]
Fr 1op e o SR i SAROM AL R EE U (R R AR B b i b ok
another pérspestivthyicwolidba gitftedtionlsosanabawadchidiént ES#e becafdéSvibodtibls alé is a

schematic view sho inﬂ}gn %xemplg&/gﬁgnﬁgur tion O% trang;ntestine nutrient set used for a
conventional t&REREEEHE HRERRA 0 19 BB €% Ehematic view showing an

exemplary configuesition af pva kil QR seilbUuseck Fr @ s ARMGIIHRR 8b KHE3YRBONSI RWHERR therapy.
assuming that the tubular portion is a first tubular portion, the cap main body portion
further includes a second tubular portion that is arranged so as to surround the first

10 tubular portion, protrudes outward from the top plate portion, and is provided with a
linear rib formed on an outer peripheral surface of the second tubular portion.

Further, assuming that the cylindrical portion is a first cylindrical portion, the flow
path openming member further includes a second cylindrcal portion that 1s arranged so
as to surround the first cylindrical portion, is arranged outside the second tubular

15  portion, protrudes toward the cap main body portion from a top surface portion of the
ﬂov% path opening member, and is provided with a hnear groove formed on an inner
peripheral surface of the second cylindrical portion. A longitudinal direction of the
linear rib coincides with an axis direction of the second tubular portion, and the linear
rib is inserted slidably in the linear groove. According to this preferred example of the

20 cap of the present invention, since the linear rib 1s inserted in the linear groove, the
flow path opening member is prevented from being rotated around its central axis.
Consequently, it is easy to force the flow path opening member toward the thin film
and to connect the connector and the cap.

[0016] In a preferred example of the cap according to the present invention,

25  assuming that the tubular portion is a first tubular portion, the cap main body portion
further includes a second tubular portion that is arranged so as to surround the first
tubular portion, protrudes outward from the top plate portion, and 1s provided with a
linear groove formed on an outer peripheral surface of the second tubular portion.
Further, assuming that the cylindrical portion is a first cylindrical portion, the flow

30  path opening member further includes a second cylindrical portion that 1s arranged so
as to surround the first cylindrical portion, is arranged outside the second tubular
portion, protrudes toward the cap main body portion from a top surface portion of the



Description of the Invention [0013] In a preferred example of the cap according to the present
invention, the communication portion further includes a rib, and the tubular portion further includes 25
an annular groove that is formed on an inner peripheral surface of the tubular portion and into which
the rib can be fitted. The first attachment state is maintained by the rib and the annular groove fitted
together. According to this preferred example of the ca% of the present invention, it is preferable that
the flow path opening member can be shifted from the first attachment state to the second attachment
state simply by!8® prebsingrtive cosmmbenisation ponided wvithaxlindie ciioforfoed 4h lanapreferred

example of the cap accqrding to tF resent.invention,,ass mingf}@ t the rip is & first rib,

communication’ %I('%%ﬁaﬁu?ﬁ'g?%g L%gss eaoo?% g%éq?gjﬁ?#ﬁareld aril ré#r%m ?f%za%%:&é?ﬁg(%%?}%on than
the first rib. Actiaegingrt@dbisopicibrsacigxampiesaefitberoapbtlibaqiaabaibnientanichjsndederable that
due to the fitting between the second. rip, and the annular groove, it is possible not oply to maintain the
second attach ésaaﬁ%ﬁg%lrgléaﬁ}m YREHARORSth opSFiR K n shifted to

the second attaghmel staie Lgrapas (RIS AR R AIBLMIRNING P eAPRALIR IS 1R HERWNG:

annular groove. [0015] In a preferred example of the cap according to the present invention, assuming

that the tubglamﬁhg ﬂorﬁgtatlbmmnywtmﬁmh@é%xprmmeéésppbh%mmtﬁm RS second
tubular portion flygh I a@g%@.” 969&%@5&&1%&% ?é‘@é’g}{%% fgxséelcgl&ﬁ’é&%&’t‘?{ ng?%{g%%e?%‘%ﬁ%t ffeom

the top plate portion, Is provided with a linear rmed on an outer eral surface o
second tubulartherian ffiurthet fassnineictg beabthedyiirdricéhpoation is a first cylindrical portion, the

curround the FIOD )AraR LPEAFIER e AFPRN o SEASIRE e Gt LR SURROHD brotsudes
toward theocapa@aimbeethperiemdreiaagonisHiaspeticrubhtheibn, pathcapeming oerhaetiand is
provided with & Iin?g; ggl%\(/igsf grsrgggnar%l%luﬂ? %rortion that 1s arranged so as to surround the first
tubular portion, protrudes outward from the top plate portion, and is provided with a
first hook portion formed at an end of the second tubular portion. Further, assuming
that the cylindrical portion is a first cylindrical portion, the flow path opeming member
15  further includes a second cylindrical portion that is arranged so as to surround the
first eylindrical portion, is arranged outside the second tubular portion, protrudes
toward the cap main body portion from a top surface portion of the flow path opening
member, and is provided with a second hook portion formed at an end of the second
cylindrical portion so as to be engaged with the first hook portion. The
20  communication portion further includes a male thread formed on an outer peripheral
surface of the communication portion. The first tubular portion further includes a
female thread that is formed on an inner peripheral surface of the first tubular portion
and can be screwed with the male thread. In the first attachment state, a surface of
the male thread facing the female thread at an end on a screw-starting side is in
25  contact with a surface of the female thread facing the male thread, and the second
hook portion is arranged closer to the top plate portion than the first hook portion.
According to this preferred example of the cap of the present invention, it is preferable
that the flow path opening member can be shifted from the first attachment state to
the second attachment state simply by rotating the flow path opening member around
30 its central axis until the male thread and the female thread are screwed together.
Further, by rotating the flow path opening member around the central axis several

times, a screw thread is fitted in a thread groove in the second attachment state.



peripheral surface of the second cylindrical portion. A longitudinal direction of the linear rib coincides
with an axis direction of the second tubular portion, and the linear rib is inserted slidably in the linear
groove. According to this preferred example of the 20 cap of the present invention, since the linear rib
is inserted in the linear groove, the flow path opening mgmber is prevented from being rotated around
its central axis. Consequently, it is easy to force the flow path opening member toward the thin film and
to connect the connector and the cap. [0016] In a preferred example of the cap according to the

present inventibAusshessessndttashment stade ponsntaaatstabbulaF poieh itireals thatly
portion further {fcliges, g ReqRmcH! Q&Hﬂfﬂ%?@%ﬂt%@ﬁﬂé&m@%}@t%tmm%ﬂﬁiﬁ'y'%ar

portion, protrudes outward from the top plate portion, and is provided with a linear groove formed on

an outer periptecahditacbwpiicsdecntasbiiadlonrieth Poethies asm}hﬂngs tedaterb apingtigal portion
is a first cyllndnc rtron th ow 30 path nin ember thar secon I|nd |cal
ampa? NS {IoW 30, ik fupiian bé'rﬁg ol ‘%ﬁé t’é.% oRjon d

portion that is arrange G€0Hs 10 Surroun al portion, |s arran & second

tubular poftiontqaatettes i fored ﬁ@@]mbtm&m hﬁﬂmpnntmcﬁnqmmmﬁmﬂwﬁam& p@{tmﬂcbf the 8 flow

path opening r.and i |s rov ed wit ar rib formed on an inner enpheral surface of the
bt S0 B

second cylind S Kr SITAERC ] 8 (9?91%"??% RIS Y B3s direction
of the second WAL RRHIRM M&%ﬂ?@i‘ ﬁlﬁblﬁd@§§riﬁgl§|t@@@$ﬂ'ﬁﬁﬁﬂe&@@d@éﬁ@é@peﬁfmﬁd@g to

this preferred 5 example of the cap of the present invention, since the linear rib is inserted in the linear

groove, the flodrpee SpEMINgIATBHIER TP RAER fRominbmlg s pereenddhoiheriisdanes maale
Consequently, [qdorea s o Bﬂ&%%?@ﬁ&m%@ﬁ%é%‘t’&@ e JIRADGIe Goppect the

connector and the cap 0011 In a preferred ex of the cap according to the present invention, 10
assumind@hat mw&:hmmlpdmwakaahmdubﬁitatlmcﬁnmmlwmimataﬂsoal;%qyewremmhugaidndﬂdes a

second tubular ortr E&t IS,arr ;ed so surra tlne |rst OﬁortEr)oSrJ:ir rotcﬁa ul;tvsv(ard
from the top pla % %o vided wi po |on forme anen Fs&dond

tubular portion tlﬁﬂth@ﬂ@ﬁiiﬁﬂtﬁ@éhﬁﬁghﬁmlb@d ﬂ@ﬁh@ﬂi&%ﬂﬁo&éﬂﬂ*@ﬂ itleriaahdartiprihiedidaspath
opening member 15 further includes a second cylindrical portion that |s arranged so as tg surround the

first cylindrical PSHigH, B& f&t?@é‘&gdﬂ&‘?&f?ﬂ?@ AR AS fwpathe cap main
body portion R Rk TAGER eraﬁ%atctﬂ%ﬁwmao&ﬁ@mﬂmn%m@ s AEoMidechwit

second hook portion formed at an end of the second cylindrical portion so as to be engaged with the

first hooklfortidhe Tanaate thapadh arecumen gbitgetherthetdperdies ta M@tﬁf@&@d@ﬁ%@@b@@@@uter
peripheral s urf@gﬁ e %Qﬂtﬂ'\?&{%&p rﬂsﬁé}‘ E}ﬁlg %‘:ﬁﬁfﬂp 'dlx% 0}5 ql%ﬁe?' lsmple
a portl n an can

thread that is formed on n inner peripheral surface o rst tu e screwed with
the male threadhiftet&&ﬁmmhﬁﬁmmmmc:ttaimtasmmaoe}mfsbeanthbetﬂnmeﬁashagetm@mhje thread at
an end on @ sorewsteringrade foin 28 SoNiRC Wi A suace oL e PR iFAd el e e
and the female thread are screwed together. Purther, by rotating the flow path
20  opening member around the central axis several times, a screw thread is fitted in a
thread groove in the second attachment state. Thus, the second attachment state is
maintained stably. Further, it 1s preferable that the flow path opening member
cannot be shifted from the first attachment state to the second attachment state unless
the flow path opening member 1s rotated around its central axis, and thus the thin film
25  is unlikely to be broken by the piercing portion due to an external force applied to the
communication portion when not required.
[0019] The communication portion includes a plurality of flow paths and is provided
with a plurality of holes on an end surface of the communication portion on a side
opposite to the thin film. For example, the communication portion preferably
30  includes a protruding portion at an end on a side opposite to the thin film and is
provided with holes, each constituting a part of each of the flow paths, in the

protruding portion. The presence of a plurality of holes on the end surface can refer to



hook portion is arranged closer to the top plate portion than the first hook portion. According to this
preferred example of the cap of the present invention, it is preferable that the flow path opening
member can be shifted from the first attachment state to the second attachment state simply by
rotating the flow path opening member around 30 its central axis until the male thread and the female
thread are screwed together. Further, by rotating the flow path opening member around the central
axis several times, a screw thread is fitted in a thread groove in the second attachment state, 9 Thus,

the second attAPRke@% ibpsash hlarsauadestdnty anhuradity of rai aples tvhicharakehtiBeking
member Cann%@ﬁé@%@&%@?ﬁ%&%&&@%ﬁ%ﬁé@&%%%&ﬁ?@ﬁ%m&hmﬁﬂta,ﬁtais unless the

flow path opening member is rotated around its central axis, and thus the thin ffim is unlikely to be

broken by the piengingpationmyt @ thaarsesherstiiohaes 4bplicoadkeeiée ddherdtitoatert portion when
not required. [Oq%laﬂr'”oa rﬁ%ﬁ%%%””‘d%@dﬁ g, %ﬁ‘g %‘Eﬁ%{diﬁga%%otﬁ‘ﬁ&%?&?% {oyenua, IS 1y,
Y portion further meludes Jet d hefa 19

communication p €S a male thread formed on an outer petip surface of the
communicatiompotiicriabhed pbolidepatiarn figtndrsoniine sadembleuly dadiihatisvatmad on an inner

peripheral surface of the tubular. portion and can be 10 screwed with the male thread. In the first
P athment sl CPECHER i SRHERR A AR T Ao CE ARt Y SOE PSR

thread are screygiggainesceotiiaidiesfiaw dathePanitgaRambe taannelde; Bmaveddgm the

tubular portion unless the flow path opening member is rotated around a central axis of the flow path

opening memb@ﬁ%%ﬁ%ﬂ@ﬁ%@ﬁ%@&@&%ﬁliﬁ ARERRS NG S W AheraBsthe female
thread are SCf@IW@SbP%Q%&&%Eﬂ&%%@'éf%%fs({lgf‘ego‘é&i@dﬂ{g%&m@%&%Bxﬁfﬁ@%ﬁ%ﬁ?fﬁénve“t'on’ It

is preferable that the flow path opening member can be shifted from the first attachment state to the
second atfchroentstatessimpbpiijorotatingleha flovtipathvopB ey membogetoursideosithalthiis until

the male thread.and the.fem thread are screwed togethey. Further, by.rotating the flow path. 20
opening memb%}?%%%anav?hté)aéﬁ%ﬁlé(ﬁ&%%% S%O%Erﬁ‘éé%éo scrglv(éjetﬁr%% |slﬂt?e%lf%cgl%r(§f grl%)%?/% in

the second attaghmehsistateTHRUS pife-seblrst atine inest sinter i arin ienaorsialbih thueifitradt is
preferable that the flow path opening %mber cannot ti{% shifted from the first attachment state to the

second attachrARHPELSE: W Lo SR SVRSERH SRS n LR AR YRR RAHINR R ral axis, and
thus the thin fdgyR& isualikebiimbarsekanshx b RIBFRINARPTIGN SR aMexiBEnas fargeapplied to

the communication portion when not required. [0019] The communication portion includes a plurality of
flow pathd‘and $8§3kBvided with a plurality of holes on an end surface of the communication portion on

a side oppositerg e thin, . EQLEXRIPRIGH HhE CHTIDLNIGRIAR PRYQBRIRGIAMYion further
includes a protection cover that covers the flow path opening member in the first
attachment state and includes an engagement portion capable of being engaged with
the connection maintaining structure. In this case, an external force is prevented

20  from being appled to the communication portion when not required. Consequently, it
is possible to prevent the thin film from being broken by the communication portion
moved toward the container main body portion by an external force applied to the
communication portion when not required.

[0022] (Embodiment 1)

25 In Embodiment 1, an exemplary cap according to the present invention and
an exemplary nutrient container using the cap according to the present invention will
be described with reference to FIGs. 1 to 6E.

[0023] FIG. 1is a partial perspective view showing an example of a nutrient
container of the present embodiment. FIG. 2 is an exploded perspective view of the

30  nutrient container shown in FIG. 1. FIG. 3A is an enlarged perspective view showing
an example of a cap of the present embodiment that constitutes the nutrient container

shown in FIG. 1. FIG. 3Bis a plan view of the cap shown in FIG. 3A. FIG.3Cisa



30 includes a protruding portion at an end on a side opposite to the thin film and is provided with holes,
each constituting a part of each of the flow paths, in the protruding portion. The presence of a plurality
of holes on the end surface can refer to 10 that one through hole is divided into a plurality of small
holes, which makes it difficult to insert a sharp-pointed fEnnecting needle into the through hole. When
the communication portion has such a structure that makes it difficult to insert a sharp-pointed

connecting needle into the communication portion, it is pgssible to solve 5 more reliably a problem that
a liquid-sendinBoetreniviey ebehn i e b HLGudtkiod Terdbysm W Maiglde s mheTedaivered

into a body solpi:by insering AxshamsARIPeacABReRIRG BeediRRia.ATRbISal tofag;capregted is

connected by mistake to a nutrient container for use in a transintestine nutrition therapy. [0020] In a
preferred exansplescfeatieooapvaeearding capthbgsyadantibvérdtion te 36 senpadribatioasertlonew

includes a part{i}tf'x%ﬂewcgll ts%%t“j,s %Erﬁt@eglﬁon a side of the thin film relative to the protruding portion so
as to divide a space A direction of extension of the holes. This is preferable because the

communicatiori(@ionAs Hatmeig i 6s. commpaRed mitlithe caseinbeld), fohekdmpiacttieal

communication portion has a substantially columnar outer shape, and the flow path opening member
s molded 15e3AHBOSH A PFEAH U XA e T BRI T ORe: SREL AV G PR ner
includes a protgetipn tayalthahhtvaimine deypatbrrenipgMabakitibedtsy Altasimankaiate and

includes an engagement portion capable of being engaged with the connection maintaining structure.

In this case, arPairEmatrsaeligsayehndwisl manrduidy bbpmdiasand 2spsriaditatonasbhion when
not required. i&mﬁ)%ﬁi‘t%eiﬁgo%%@ﬁet%@ﬁ%ﬂ‘& iy {ilm LrQmQLIRg.RTOREIR B iemain

communication portion moved toward the container main‘body portion by an external force applied to
the comniOnicatisly pbrtidmngertmstshequivddr [802shEimbbdithentaih 26y Binbodistend or the
exemplary cap ccordingir%lp he present invention and an exemplary nutrient container using the cap
according to th ﬁréss%lhc{ iivention will be described with reference to FIGs. 1 to 6E. [0023] FIG. 1is a

partial perspecliy@slevshdwitlg anexesdplelat ajadsien terthinetcefd)dpresenprmbrbimeritsFIG. 2
's an exploded Op{?tgsrpsehcgli)\geig/ i%\{?\.lir?gati%%d unless a specific external force is applied. The bottle main
body 11 is obtained by blow molding using a resin material, for example. Examples of
15  the resin material include polyethylene terephthalate (PET), polypropylene (PP),
polyvinyl chloride (PVC), nylon, and the like.
[0026] As shown in FIG. 2, on an outer peripheral surface of the mouth portion 12, a
male thread 12a to be engaged with a female thread 23 (see FIG. 3F) of the cap 13 is
formed. Athin film 16 1s attached to the mouth portion 12 so as to block an opening
20  of the mouth portion 12, whereby the bottle main body 11 is sealed with the thin film
16. Consequently, even when the bottle main body 11 to which the thin film 16 is
attached is turned so that the mouth portion 12 is directed downward, the liquid
material in the bottle main body 11 does not leak from the bottle main body 11.
[0027] Examples of a material for the thin film 16 include an aluminum foil, a
25  laminated film formed of paper and an aluminum foil, a resin film containing the same
resin as that of the bottle main body 11, and the like. The resin film may be a
monolayer or a laminate formed of a plurality of layers. Above all, a resin film
containing the same resin as that of the bottle main body 11 is used preferably for a
surface to be in contact with the bottle main body 11, from the viewpoint of ensuring
30  high adhesion of the thin film 16 to the bottle main body 11 by thermal welding.
[0028] The thin film 16 is adhered to an opening end surface 12b of the mouth
portion 12, and a rim portion 16a thereof is adhered to the outer peripheral surface of



30 nutrient container shown in FIG. 1. FIG. 3A is an enlarged perspective view showing an example of
a cap of the present embodiment that constitutes the nutrient container shown in FIG. 1. FIG. 3B is a
plan view of the cap shown in FIG. 3A. FIG. 3C is a 11 bottom view of the cap shown in FIG. 3A. FIG.
3D is a side view of the cap shown in FIG. 3A. FIG. 3E4ig another side view of the cap shown in FIG.
3A. FIG. 3F is a cross-sectional view of the cap shown in FIG. 3A. FIG. 3G is a partially enlarged view

of the cap shown in FIG. 3F. 5 [0024] As shown in FIGs. 1 and 2, a nutrient contajner 10, which is a
medical numeﬁb%&ﬂ?aﬁﬂmsmé%wh%mtﬂ%mnﬁmwﬁpv%%& a DURIEAREPLER 11

as a container {RRiFHRAAY RO, ALligrid MaatanohshMRLHsLARRIAINE & BRiriaptansbigifited in
the bottle main body 11, and a cap 13 secured to a mouth portion 12 (see FIG. 2) of the bottle main

body 11. At thd Bottdrmeird Bedieerngthothoajim 18 Hatyerpthpaiion bi aeiiegdradsabie main
body 11 on a %&?Qﬁ&f&&ﬁo@&%ﬁ PRRVIREIN04Shd Pﬁ,ﬁ’%ﬂﬁ mainLady d Lis mads. phal g mgterial,

for example, and thus its outer shape Is maintained unless a specific external force is applied. The
bottle maif bod{, Ehitthiethkeed by blow molding using a resin material, for example. Examples of 15

vkt el Lo SEh AR BRI kR e R
portion 12, a maletbfeaschtladmbhe epgagriwdith sHempledirebdRiseer 3. 3Thofithemah 13 is

formed. A thin film 16 is attached to the mquth portion 12 so as to block an opening 20 of the mouth

portion 12, wh&RSByREEsEET eI B srpaEsrly indhe ¢iR ML BOG R eI Ve when
the bottle main,pody,Jd docwdich s dinmpdgisnatached is turned so that the mouth portion 12 is

directed downward, the liquid material in the bottle main body 11 does not leak from the bottle main

body 11.3602708%mpesbesmntBHas BAte3Ritheiran suaom sl npenienF2miidie eapd faminated

film formed of paper,and.an a inym fojl. a.resin film contginjng the.same,resin as that.of the bottle
main bocy 11, e B O A e B e ot
layers. Above aflembesibdikmtaokeihind HechaaattOrariudssthabpihiachattieomainamody ddeisraled

Hih adhasion BRHCHITA i B TREBoITE VB0 L OB R GE{D0ey Phehiohim 16
is adhered to apiARGRIRGANTY SikéacBeladAithe Ml i RAIKIBB#:énar AndhpaiHe v b0 ss
adhered to the outer peripheral surface of 12 _ )
surrounds the outer peripheral surface of the mouth portion 12. On an inner
peripheral surface of the side wall portion 18, a female thread 23 (see FIG. 3F etc.) to
be screwed with the male thread 12a (see FIG. 2) formed on the outer peripheral
surface of the mouth portion 12 is formed.
[0031] As shown in FIG. 3F, the attachment portion 21 includes a first tubular
20  portion 21a and a second tubular portion 21b that protrude from an outer main
surface of the top plate portion 17. The second tubular portion 21b is arranged
around the first tubular portion 21a at a distance from the first tubular portion 21a.
Alternate long and short dashed lines 151 indicate a central axis of the first tubular
portion 21a, which is matched with a central axis of the second tubular portion 21b.
25  Inthe example shown in FIGs. 3A to 3F, the alternate long and short dashed lines 151
are orthogonal to the top plate portion 17.
[0032] On an inner surface of the first tubular portion 21a in the vicinity of an upper
end, an annular groove 211 that can be fitted with a first rib 198 and a second rib 199
(see FIG. 4A) of a communication portion 19a described later is formed.
30 {0033] Asshownin FIGs. 3A, 3D, 3E, and 3G, on an outer peripheral surface of the
second tubular portion 21b, a pair of linear ribs 21c are formed. The pair of linear ribs

21c are symmetrical with respect to the central axis of the second tubular portion 21b.



the mouth portion 12 in the vicinity of the opening end surface 12b Alternatively, the thin film 16 may
be adhered only to the opening end surface 12b of the mouth portion 12. A method of adhering the
thin film 16 to the mouth portion 12 is selected suitably in accordance with the material of the thin film
16, the material of the mouth portion 512, and the Iike.{9029] As shown in FIG. 2, the cap 13 includes
a cap main body portion 22 and a flow path opening member 19 attached to the cap main body portion
22. The flow path opening member 19 is molded separately from the cap main body portion 22 and is

attached to the'bgJmEHABH PBrsbaY eashodsbe haesowbsidlesmadesyarh the daprhmebody
portion 22 of the can, 43 19¢udesiR basm A Q@R batas IaNt nALtiaRwd & aishsihe dlewcpath

opening member 19 is attached. The base 20 includes a top plate portion 17 and a side wall portion
18. When the eapngeisisemheriicunenolitspamidreyindaenl pocion) l theappipiitinpoutigreavesaces
the opening of mouth portion 12, and,the side.wall portion,18 rrounds the, puter peripheral
surface of the rfngosl?tﬁl'&}?ﬁoneﬁ? r?é é%e%}h%P%%r?g#gPa srﬁ?}%%écosf}}%%%gdeu%ﬁl f))g}:ggn 0" a}ra female
thread 23 §seedriiovasf Bba, yéocbe:sarpsve dfwitbhibé thnalimthre aith<l 25 (SEEh i Grexpinertisdiwthethuter

peripheral surface of the mquth (;%i)on 12 is forrrﬁ‘%. [0031] As shovgr in. FIG,,3F, the attachment
portion 21 inclHES AHiFEETEBH BbPERE s ke A SR M C5BH %ﬁior@?ﬁf?ﬂ%ﬁ‘ﬁi’étrude from
an outer main sy aftheiep Platk pRtARi . 1576 0PNG. BIDHAIRLTHAN Lhbake a6aRaed Around
the first tubular portion 21a at a distance from the first tubular portion 21a. Alternate long and short

dashed lines 164 dicafttd dentrameetorotang fligwidsendipaiorenit LireHir with a central
axis of the secqp mla Qgﬁg%% Jlt?ng&e[l example shown in FIGs. 3A to 3F, the alternate long

and short dashed lines ii‘él are orxt;ﬁogona to the top plate portion 17. [0032] On an inner surface of
the first tdBulal@asdbn Phapaithe bicinityib$ Ahcuppbttershiandnmiaggocneld0d st tactiefited

with a first rib 198 and cand rib 199 (see FIG. 4 f a commupicati ortion,19a descri later
o formea. 30 [BORTA G Frionag e S e TR e PG e asR AT,
second tubular{pgatdn 2dderadingicablinegrshibs34e AEioBree. Thehaicaiddeasias gheiane1b
symmetrical with respect to the central axis of the second tubular ﬁortio_n 21b. 13 The longitudinal

direction of eadRHRiRE thicineise e ieiandtaa srrombas RaRelReaPSld sy e nd
tubular portion Z18,AS18AWNHR RS Fratnehale2had WIChPEAP BEIR PHERER BHRSE6RNG:

cylindrical portion 19c, a pair of linear grooves 190a are formed to receive the pair of linear ribs 21c

slidably. Bach sheeinel(grabvshergoandtendaropetivor ddvmar inelidearnss of lmennigrpeeeents
g  lock prat o 10y o g L D R et
connector 25 Qﬂmﬁ_qamsﬁﬁmﬁdmmmbémis i:'rlé‘e.rﬁe@ ethi)aﬂbsbrtbeddhtdiﬂs;ﬂht@ammmﬂydlo
fow i oper R BER S B CRoARra e eE JOR 0051 AUBTRI thhe cap,
shown in FIGs igAt@RIS&wib ook tizd tiampartiopeAdh-dtel dslesolhpllinegsrtion 3 Tenanck Hieksesond
cylindricgl ort_ion 19c includes the linear gr(gg(\a/%% (%?3985 ?c‘vggggééﬂe%nt%tggr ﬁgpﬂglﬁ&% ‘tl?fea é:eap of the
present i m,gﬁ:eggon, and a vent filter 2
17a of the top plate portion 17 so as to cover the vent holes 29. The vent filter 28 is
surrounded by an annular wall 28a provided on the inner main surface 17a of the top
plate portion 17. The vent filter 28 is a hydrophobic vent filter, which transmits gas
but not liquid.  As the liquud material filled in the bottle main body 11 flows out
25  through the mouth portion 12, the pressure in the bottle main body 11 is lowered. In
the case where the bottle main body 11 is made of a soft material, the bottle main body
11 is deformed due to the outflow of the liquid material, allowing the hiquid material to
flow out continuously. However, the bottle main body 11 made of a hard material
hardly can be deformed. In the present embodiment, as the liquid material flows out,
30  airis drawn into the bottle main body 11 through the vent filter 28. Thus, the liquud

material can flow out continuously from the bottle main body 11 without the need, for

example, to form a hole for ventilation in the bottle main body 11 by inserting a needie



15 shown in FIG. 3H, the second tubular portion 21b may include a pair of linear grooves 21d, and the
second cylindrical portion 19¢c may include a pair of linear ribs 190b, so that each of the linear ribs
190b is inserted slidably into each of the linear grooves 21d. [0036] As shown in FIGs. 3A, 3B, and
3C, the top plate portion 17 of the cap 13 includes two % nt holes 29 formed to penetrate the top plate
portion 17 in its thickness 20 direction, and a vent filter 28 (see FIG. 3C etc.) is attached to an inner
main surface 17a of the top plate portion 17 so as to cover the vent holes 29. The vent filter 28 is

surrounded by @rtagmkktanirthe datslomatahed e frapmarrbpiearnisenitopfeds. portion 17.
The vent filter %&E’ﬂ’ | ilt jch fransmi . iquid. iqui rial
filled in the bottle mair%%%%%%@%é% Zﬁétt\lg%ﬁ%ﬁ éhe mﬁjﬁggbaxéﬁ%zgﬁﬁg ;ﬁé%é?%é ?#l%?ﬁéqgé%tle
main body 11 isddeveresitirsthéwase hjvbrpbobib ditlermsdid batly 4 toisnevdte abadiofiuviaterial, the

bottle main borl%&il ig, d grg&gg dlilI(i,‘ 58 the outflow of the liquid material, allowing the liquid material to
flow out continuous?y.?ﬁowéver,}fﬁe Béttle main body 11 made of a hard material hardly can be

deformed.3n tHe(aslsents shdved imdNGas e nud mater BECfloviscapt BPrafeisidtafivitirioiHitubettle
main body 11 through the vent filter 28. Thus, the liquid material can flow out continuqusly from the

bottle main bod\P FENHABEEHRT Add AITREsA ATpIRe B RSHARLRYEICE IR A6 EReiF BB e body
11 by inserting grnellesddritieilikg intoithe Potie BaimoAK hOHHNG.33HRRY AfAOIEBLNto @

body. [0037] The vent filter 28 is not limited particularly in terms of the material or the like as long as it

is a known hydpophemitified theopsiting cuhpediog héeefishamivathpbdits hadderelar example. 5
[0038] As shownp. | i 3 C.thec eferably further inc S an annular
sealer 171 arr\;{r{%lg%}é: %%%ﬁg%ﬁﬁ%ﬁ%%%%%‘gg@% %f%ﬁ)e%t%g{b gtfle% 6%{?#5% %@?éﬁeale@ﬁ e
sandwichHd betwpmvéhe dffocivabinteuifpdd dizacrithfrdaplpidtmporticthitiigind ag bpeniog thad

surface 12b of the mouth portion 12, thereby jmproving the airtightness between the cap 13 and the
outh portion 35 THESVESHHS EUERATLERER RGN TS FTRAKAG Setbugh a
gap between tieyeakReldner o uld pattion 12 it e $upPiRRDe liquid material to a patient.
For the sake of clarity, the sealer 171 is hatched in FIG. 3C. [0039] Examples of a material for the

sealer 171 incllieopbeaannlenef asnamrnd fonbes sadembd iyoprRe HBheR I lamr[00401
As shown in FlGs3F Eﬁ&ﬁzoﬁf&sﬁ@%lﬁ@boﬁﬁ@rﬂ%&ﬁﬁ‘l&%@mng member 19 includes the connection

portion 19a, a first cyfindrical portion 19b, the second cylindrical portion 19c¢, a top surface portion 19d,
and a paitif cl04Urtidsshownse EHowa e REE 4D artl 45 thvefloaimethlape porgiorsilgeaid formed
on an outer per.lirgC

| surf fih f [ d d th lindrical [
19c. A surface 0 ?ﬁ{%g%ﬂ% %ﬁl%vc%geﬁtr‘%ﬁsl%%% %Oﬁgtn%ﬁn&g?g?gqﬁg){ﬁ%ﬁﬁxgy ndrical portion 20

e pair of cla € on a side opposite ate psgrcfi]on is in the same
plane as an outgliadriasbpdepicsutface)tof afiap purtaae Twitiondl9gakathlaktperpiatiof WawAportions

19e includes, on the sur facing the_top plate partjon 17, the lock projrusion 197 that can be fitted
into the lock co??b%‘(‘?gﬁb % ?@F ' B B #?é’vc?)?ﬁ:?%r@%{?féq -8B circuit 27

(see FIG. 5A efgekipheral surface of the top surface portion 19d around the second cylindrical portion

20  19c. Asurface of the pair of claw portions 19e on a side oppostte to the top plate
portion is in the same plane as an outer surface (top surface) of the top surface portion
19d. Each of the pair of claw portions 19e includes, on the surface facing the top plate
portion 17, the lock protrusion 197 that can be fitted into the lock concave portion 321g
(see FIG. 6A) of the connector 25 of the liquid-sending circuit 27 (see FIG. 5A etc.)

25  described later. In other words, the pair of claw portions 19 function as a connection
maintaining structure that can maintain a connected state with respect to the
connector 25 of the liquid-sending circuit 27 (see FIG. 5B etc.) described later.

[0041] The first cylindrical portion 19b and the second cylindrical portion 19c are
arranged around the communication portion 19a in this order at a distance from the

30  communication portion 19a and the first cylindrical portion 19b, respectively. The
alternate long and short dashed lines 151 indicate the central axis of the first tubular

portion 21a (see FIG. 8F), which also coincides with central axes of the connection



25 described later. In other words, the pair of claw portions 19e function as a connection maintaining
structure that can maintain a connected state with respect to the connector 25 of the liquid-sending
circuit 27 (see FIG. 5B etc.) described later. [0041] The first cylindrical portion 19b and the second
cylindrical portion 19c are arranged around the commupication portion 19a in this order at a distance
from the 30 communication portion 19a and the first cylindrical portion 19b, respectively. The alternate
long and short dashed lines 151 indicate the central axis of the first tubulay portion 21a (see FIG. 3F),

which also coifertisgndith: cbadapbedingrignd raiinactdn anddbristrambesiadrsebinrarr dPsortion
19b, and the sggong cxfipdricabRATHAR P 6ol Aok eneamERURIGHIA PRsGAN iR, theafiist cylindrical

portion 19b, and the second cylindrical portion 19c¢ are connected to one another by the top surface

portion 19d. ThesmAetlovineshpsenindinaralsennerctsdbmene ceet e thiathhddipnaiscmpesiien does
not leak from p her than flow paths. of th m ication | f.tha . flow path opening
member 19 e\?gr%a Wﬁg%t ’:tﬂtjf% f;ﬁ ?l‘fvn}% i igpbeif)%gtnn%eél %%%ﬁ%%?%%%%g}%ﬁﬁ%%%?ﬁ %é}ﬁl]ication
portion 193, allaatagthdokquidtriealefiahiled puitetheitidhmailvlogyt hd (Sde Bd@niasdicontainer
main body portion to flow toward the floyw path opening member 19..10 [Q043] As,shqwn in FIG. 4A,
the communic A BoR AR B ERE BB o SEAY AP s BeTel i Bt the
piercing portiomd §4h;ichte: PrasrHeinagosfign: b8k hamr £ilcH phRisnamahanewang tietiydrs upward

relative to the top surface portion 19d so as to be inserted into the connector described later. The
protruding portisatevalifilrstissthehottnpetahediyhiHsrestion 1danaren st bodensdirtding

portion 191 in its fhickness. firecHan, ;L%Q%LEI&&H&%@%%P%‘@P in FIG. 4A, the communication portion
19a includes, on a side of the thin film 16 (See FIG. 5A etc.) relative to the protruding portion 191, a
plurality dfpartitiof3lals thawsan HKd. RIG B pthatwaikitidenspaoe B theltidasfimmsidading a
plurality of regions. T artition walls 193 are arranged,so as to divide.20 spage in the direction of
B extension P R d DR e PO o e A Lt Sl MEUBAIES i
pressed towarghéhgdnoitie lain biedylddpRiewilgteepibpiogpdrt op W tee pitreadhdéhopfilm 16, a
plurality of spaces 196 (see FIG. 4B) that are formed due, to the presegce of the, pluralify of partition

walls 193 and SPETBFRRORHPR dSPSRER D GHRETEP S PRI BEFRPBSER tfon 29%nd the 25
plurality of thOlf%tPQ&ﬁﬁ;%%ﬂﬂPi@ﬂiﬁ%lﬁdé@Wﬁfo @Hf{aﬁghmag whigh-thelligyiddpataral filled
ca

in the bottle main body n flow out of the nutrient container (in the direction of an arrow X). The

commqni&ﬁtiorﬁ%ﬁ?@ﬁ‘l@@%ﬂ?@WﬁPmlﬁ@éMhﬁ@}%ﬁﬁ@f@@‘é@ﬂhe four partition walls 193 and
accordingly pr%@ﬁﬁ foRp WP Eﬁo&%&%@%ﬁ%ﬁt'ﬁ{b\é’&ﬂﬁ%ﬁ%&fﬁoﬁ%ﬁﬁq {86 RSGRNGEAL

direction at equal angles 30 and are integrated with one another. Thus, as shown in FIG. 4B, a
partition formedidé tifehmatatitfiloh partite G BAIE8 hadad valbs thetipty crdswaudoshipk awhen the

flow path openi)rl%rrg&letryn 8? Ir)al.t%ilt:?o\rlllewwai% ir s%ebﬂttsg%&q 80) that partition a space on the thin film

side into a plurality of regions. The partition walls 193 are arranged so as to divide

20  the space in the direction of an extension of the respective through holes 192. Thus,
when the flow path opening member 19 is pressed toward the bottle mamn body 11,
allowing the piercing portion 194 to pierce the thin film 16, a plurality of spaces 196
(see FIG. 4B) that are formed due to the preéence of the plurality of partition walls 193
and are open with respect to an internal space of the cap main body portion 22 and the

25  plurality of through holes 192 function as a plurality of flow paths through which the
liquid material filled in the bottle main body 11 can flow out of the nutrient container
(in the direction of an arrow X). The communication portion 19a shown in FIGs. 4A
and 4B includes the four partition walls 193 and accordingly provides four flow paths.
The four partition walls 193 are arranged in the peripheral direction at equal angles

30  and are integrated with one another. Thus, as shown in FIG. 4B, a partition formed
of the plurality of partition walls 193 has a substantially cross outer shape when the

flow path opening member 19 is viewed from a bottom side.



16 [0045] The communication portion 19a includes the piercing portion 194 at an end on the thin film
16 side in its axis direction. The piercing portion 194 has a pointed end so as to pierce the thin film 16
In the example shown in FIGs. 4A and 4B, each of the plurality of partition walls 193 includes an
inclined surface 195 that is inclined toward 5 the end of ghe communication portion 19a on the thin film
side. The respective inclined surfaces 195 gather at the end of the communication portion 19a on the
thin film side tq form the piercing partion 194 that can pierce the thin film 16. [0046] As shown_in FIG.
4A, each of thi%)éé tiohiw SIS Tcafie BIHEOR 4P A BRrbadSR Shh RISk BA 2o 0 d 4 hat BRt@iside.

In other words g {irskii 188G 3SARRRARD 1PRAFRIRIMEhARA TUHAEE fAsinskiacmner

peripheral surface of the first tubular portion of the communication portion 19a. The plurality of first ribs

198 are arrangschataipeseetamity tihcdtrbimn ererenteshorercenitaniddtiondpBhiorchod & the
thin film side a ingle cir n i redetermi Ht O atral axi a
center. The PRy R e b e R e P A e AR
portion 193 ontiirecthdofitimesice thhanitheqlypatiiprol fiastuibkel@trafdngsadwoth@hsirgieccircemference

with another predetermined point on the central axi 1 as a center. . [0047] FIG. 5A shows.a state
i R A e S e el R e RCDEO N KT
second ribs 198137 gjfktes! e e Ramn tsrgiaryesdhhs (04 BidExarnplasofimmaerial for the cap 13

include polyet Iengi (PE), polypropylene (PP), polyacetal (POW, polyethylene terephthalate (PET),
polyc9rbonate %—%5’ artF tHROMRIn Flgods) seshiobine partpionrinbschihasiydes Bie darhebidddo the

cap will be desgrilerl.2a Wih FHAGNETIRE 7S SAd0. 65 [MRNF A< SR eiTRESIME: iRy

showing an exemplary schematic configuration of the connector 25 to be connected to the cap of the

present indentigreoRiGis BB arplarmvidwnhtbiertonfeony tashowrperplerslsuEi@e oCthe ditsttom
view of the connector 25 shown in FIG. 6A. FIG. 6D is a side view.of the connegtor 25,s nin 30
e on e, CHRGHE BREl b cominldstion pdR R 0 PR M SRR SE LR IR T
6A to 6E, the famralezedanaciosRdneliiddsitnineefian postion 38 theliquidrsenditgdyhetianbgsting

portion 30, brim paqrtions 32, and holding 17 portijons 31. When being connected to the cap 13
secured to the Td tthﬁﬁﬁ'fﬁB B%Bﬁ@a?a‘fﬁ%ﬂ FREOHNARTE ﬁ%‘%ﬂ‘b‘b‘ﬁ@pﬁb‘?ﬁ?ﬁ,%
connector 25 allgwsihgiosisie-af dhedeille Thaiplaesly} btocommby qae with @ upartakadexible
tube 26 (see FIGs. 5A to 5C etc.) connected to the connector 25. The alternate long and short
from the end of the commumication portion 19a on the thin film side than the plurality
of first ribs 198 along another single circumference with another predetermined point
on the central axis 151 as a center.
[0047] FIG. 5A shows a state where the first ribs 198 are fitted into the annular
groove 211, and FIG. 5B shows a state where the second ribs 199 are fitted into the
20  annular groove 211.
[0048] Examples of a material for the cap 13 include polyethylene (PE),
polypropylene (PP), polyacetal (POM), polyethylene terephthalate (PET),
polycarbonate (PC), and the like.
[0049] Next, an example of the connector to be connected to the cap will be described
25  with reference to FIGs. 6A to 6E.
[0050] FIG. 6Ais a perspective view showing an exemplary schematic configuration
of the connector 25 to be connected to the cap of the present invention. FIG.6Bisa
plan view of the connector 25 shown in FIG. 6A. FIG. 6C is a bottom view of the
connector 25 shown in FIG. 6A.  FIG. 6D is a side view of the connector 25 shown in
30 FIG.6A. FIG. 6F is another side view of the connector 25 shown in FIG. 6A.
[0051] As shown in FIGs. 8A to 6E, the female connector 25 includes an insertion
portion 33, a liquid-sending tube connecting portion 30, brim portions 32, and holding



5 dashed lines 151 indicate central axes of the insertion portion 33 and the liquid-sending tube
connecting portion 30. The direction of the central axis 151 is defined as an up-and-down direction,
and an upper side on the drawing surface (side to be connected to the cap) of FIG. 6A is referred to as
an "upper side" and a lower side on the drawing surfacgis referred to as a "lower side”. 10 [0052] The
connector 25 has a substantially cylindrical shape as a whole. The insertion portion 33 in the vicinity of
an upper end of the connector 25 has a large-diameter portion 33a with an inner diameter tlagfual to or

slightly smallePfi5ens hxityherReeramededtetborar ddsgepsradn derpsuthmestiop)lsithe cap
13, and a smaldipgiatempertivad IRV ARRRS AMSIAY SRAIIST, hRn-ahrepisr 15 dismeige of the

protruding portion 191 (see FIG. 4A etc.) of the flow path opening portion 19 and the inner diameter of
the large-diamatsidpefitbe Baaleonaindwey diticoretarvancete vardeadimenesd pdleiohla sabsitce the
inner diameter Qf t rgecdi Lot IS 0 qr slightl ' outer
diameter of the(gg ?olitﬁjdgsl i?‘g})%?ﬁgléﬁ%}%?oérg ‘g%%‘f%’et ﬁ gﬁgra es%?%%o@%%r%%%ﬁ%@%aporﬁﬁgl
comes intd intidzaie:ddirtect Mtmdivata esrpeabiverabSthfacaot ihe pargerdithaetd thportion 33a when

the protruding portion 191 of the cap 13 is forced intg the,jnsertion portipn 33 of the conpgctor 25, so
that the conneUSBSHIA L TAEFS BB RECEETTS edcht PER PR L B SRR SR e commector
25 can be conresiiedialiahhinaacivahenwithayterusingjpakagr oh hie HidimatarabiserIFtS .
SD). 25 [0053] As shown in FIG. 6A, due to the presence of the large-diameter portion 33a and the

small-diametesSAMIESH teHda Rt iGrihiszebrmed somnaiorpBensily stBfsdavieirride anc
between the |a{ﬂ§tﬁ@€$]ﬁ%%uﬂ%ﬂ8%§§ﬁﬁ@ﬁEH%§Q‘§H§§§?§18E@T portion 33b. When the connector 25 is
A .

connected to the cap 13, the stepped surface 33c comes into contact with an end surface 191a of the

protrudingortl6A5291 PeecsmGe3052) hisosmGrntiolkerdineratatiskars tresswialediafleter portion
33D, the liquid-sending tube. cognecti ortion 30 having a substantially cylindgcal shape is provided.
T R e

I
18 [0055] A paﬁl(s)fft rm portions e € large-diameéter portion %3a on an upper
side relative toltigdalgendiemaiatiqaofandtaan herpaidiahisiar pqiidns SPshrhtdymmmdiaecahsvith
respect to the central axis 151. Each of tt%e brim portjons 32 inclydes an Eﬁ:};‘?’ ed wall 321

substantially aBREFLGHRIEs ALmate st RIS PRYHopsYL {e. BR8R Bidge
portion 322 thaj,extefds IRR.aHact pRRRIPSNHIGHAT IR e-centalaxisAplianthsARREs SR lower end

of the arc-shaped wall 321 and an upper end of the large-diameter portion 33a. [0056] As shown in

FIGs. 6AYhd BBameberelshe peatwalrzpnoninddd dspabdbbefeeiiph o sha law entagerment region
321b, and a NONHIGY 395 Ha4RE Moef HACCRAFEE large-diameter portion 33a, on a lower side

relative to the large-diameter portion 33a. Since the inner diameter of the
large-diameter portion 33a is equal to or shightly smaller than the maximum outer
diameter of the protruding portion 191, an outer peripheral surface of the protruding

20  portion 191 comes into intimate contact with an inner peripheral surface of the
large-diameter portion 33a when the protruding portion 191 of the cap 13 is forced into
the insertion portion 33 of the connector 25, so that the connector 25 and the cap 13 are
connected to each other. Thus, the cap 13 and the connector 25 can be connected
reliably to each other without causing leakage of the liquid material (see FIG. 5D).

25 [0053] Asshown in FIG. 6A, due to the presence of the large-diameter portion 33a
and the small-diameter portion 33b, the insertion portion 33 of the connector 25 has a
stepped surface 33c between the large-diameter portion 33a and the small-diameter
portion 33b. When the connector 25 is connected to the cap 13, the stepped surface
33c comes into contact with an end surface 191a of the protruding portion 191 (see FIG.

30 &D).

[0054] On alower side relative to the small-diameter portion 33b, the liquid-sending
tube connecting portion 30 having a substantially cylindrical shape is provided.



10 with the difference in shape of an inner peripheral surface opposed to the central axis 151. As
shown in FIG. 6B, an inner peripheral surface of the passage region 321a is a part of a cylindrical
surface with a diameter DF21, and an inner peripheral surface of the non-passage region 321c is a
part of a cylindrical surface with a diameter DF23 (DF2f8< DF21). The engagement region 321b
between the passage region 321a and 15 the non-passage region 321c includes an engagement wall
321d at an upper end, which extends in the peripheral direction so as to connect an upper end of the

passage regiof’802h ahainalshePrr RRNA oR-preskageerbaTaHsbthe larenidipeepREFEO urface
of the engagergentwall %@9&?&@?&9&9&@8 GRNUA AN ARl ISARME 853 cvindiical sppiage with a

diameter DF22 (DF22 < DF21). Due to the presence of the 20 engagement wall 321d in the
engagement regicmB2 B8 asereyioméieivad enttheesperide ttencantizd ats And. thBdnhdgdhsobtion 322 is

dented in a concave shape. Mqre specifically, the region bet eegtge a emﬁnt]wal 321d and the
bridge portion Q%l%nfo’gg%%v%%ﬁﬁﬁ/%rfost%%\égé1&agﬁe%r§£nstuﬁv)é¥ﬁ 3ﬁ%’% gﬁﬁ fa II’G%%I{OSFI With respect
to the cenfal axishlfik t@dorad axtonShve pociinmBate, A abriiassagretionidd kxhddiacent to

the engagement region 321b in the peripheral direction_protruges relative to the concaye portion 321e
in the central a&’rgei X rsile) ?b’i?)‘? ghﬁ’&‘?\’?é BRI IARISARRESH S ﬁﬁé@é‘@f’%\geengagement

wall 321d (a syface qriheArssavaPaiopRs e stiana Bufacadaring theduisiggaportion 322) at an
end on the non-passage region 321c side, a lock concave portion 321g dented in a concave shape is

30 formed. In dE%8lof MsehprigdnBHisn ha1d Ry iverenshseatwell 82 Bnddudesnangiagsle 220
(see E1G. 6C) trafi ey i iy its.thi irection is.far e the
through hole 2%%%%2% r%%éepr%%%qﬁgﬁg%%z% F%’rﬁ%tﬂe&r:,ggﬁi}gév%%gglglé B%A‘q%%{aﬁ% \gﬁﬁaegﬁ%ding
portions 3@ prowrittitine ciffareencémesHiape tid proitineg peainthei serfaed opjeddsiijofthecentraltexis
peripheral surf of the insertio rtign 33 are formed aropnd the insertion portion 33. ation for
Egaging the cHl pOGRE BN e (o R O B SR SHE 3 e e B B S Ao e
with the pair ofaeldifg eaidrsad hiitde RAHE] NaxieterOIDD feidcannasting-thshepanaatic@bfto the
cap 13 will be described. [0059] FIG. 5A shows a state immediately hefore the liquid-sending circuit 27

including the cERhBEISPaS AR TRt ekl it R b A srbmdreal thutasarmatinr dumetshitEad to the
cap 13. FIG. SBrahpye prsiaje "I‘T@Sﬂ&&g@%’éﬂﬁ%@ﬂiﬁ%ﬂﬁlﬂét%?e&%ﬂ@ﬁ&%@a‘*g%%%ﬁﬁ%ﬁ&%&ap 13

and the thin film 16 is broken. FIG. 5C shows a state where the protruding portion 191 of the cap 13 is
inserted démplehelpintpasragesegion potdenchglesem ErEaganontieadbinktasrazsppesepds shown in

b 196 s fite T IRS Sarhe SUAVE S B SR B e SRRl

rib 198 is fitted In the annular groo een e plercing p
contact with thecipionfBihl 4 Guod imoqiectndtbfttie: thon filmsckgatmot fRssingthadbirpéitnpHé-4Tirst

attachment state). [0061].As shown in FIG nd 5C, when the flow path ning memper 19 is
oressed towar dHEATH AL AR SRS HTTEHE A L GEURRE T G BB e b hbctor 25,

the first rib 198.and dHeadsartaaranye dhnbtadiogetizFage<0reivasenéremieaskathes oalfRwing

the flow path opening member 19 to be forced toward the thin film 16, and the second rib 199 is fitted
into the afihulaPpasv@otvlbitdl Mides e gparatsranchte ArrgPR REHEEREIS (o the cap

13, the flow path),0pening MEMEEN {AMPYES RN S ARERPES MABROI L iR i SiRlfe thafhlig film
16 is broken by the piercing portion 194, and an inner peripheral surface of
specifically, the region between the engagement wall 321d and the bridge portion 322

18 recessed relative to the engagement wall 321d in the radial direction with respect to
the central axis 151 to form a concave portion 321e. The non-passage region 321c

25  adjacent to the engagement region 321b in the peripheral direction protrudes relative
to the concave portion 321e in the central axis 151 direction to form a convex portion
321f On alower surface of the engagement wall 321d (a surface on the concave
portion 321e side, a surface facing the bridge portion 322) at an end on the
non-passage region 321c side, a lock concave portion 321g dented in a concave shape 1s

30 formed. Ina partofthe bridge portion 322 facing the engagement wall 321d, a
through hole 220 (see FIG. 6C) penetrating the bridge portion 322 in its thickness
direction 1s formed: however, the through hole 220 need not be provided.



25 the first cylindrical portion 19b is in intimate contact with an outer peripheral surface of the first
tubular portion 21a. Thus, the flow path opening member 19 is attached to the cap main body portion
22 so that no leakage occurs (second attachment state). Further, as shown in FIG. 5D, an outer
peripheral surface 191b of the protruding portion 191 c% es into intimate contact with the
large-diameter portion 33a of the 30 connector 25. [0062] As shown in FIG. 5C, as the second rib 199
is fitted into thioannilar groove 211, an end surface of at least one of the first cylindrical portion 19b

and the secondP@W cyfriaiiear serslrion ke by vained theohekingPwtivmc loppidipsrtion 17.
In this case, at,|gast ane,of AR&R SRR IRAGAHD ElSLEHIRdRER) ﬂefﬂ%%%'eeﬁlgg%spﬂ surface

192c of the second cylindrical portion comes into contact with the top plate portion reby
regulating the motemefithsf theedammortioatidhaye iomadardind thasnseaferalpiertivat e second rib
199 can be fitted reliably into the annual,groove 211 sj forcing, th mmunicatio rtion 19a
towarcl the thint AT AT SR CHe B oS R B e AR R PR A RE) ane
the end sufac&UD23Indtiheispedochaydindticahp peionfiRtdiompsriitacdhiadiiwith the top plate portion
17. 10 [0063] Then th%gonnectogé is rotated further around its centrail1 axis Wit%ﬁi%e t to the cap

| ;

13 with the holtREEorERS 8 PRI S B BR BRSO RSO RO B RS o7
(see FIG. 3E elgossljdesiavenaruwiasadd hohibaRogacamenhwal ddid anibeibridge portion 322

side while being pressed against the surface 321h and then is fitted into the lock concave portion 321g

(see FIG. 6A). boadmzshnedmnaeer thanstkbsrBerbio tusr2hemmettuktieshes0apso63 331 g, the
connected stat 25 . withes '%z%g ;Lg intai : Since
the connector § méc?ﬁed%%gt ﬁegté%{ﬁv%’k pg}tl(%rﬁg%]ft%‘sﬁgg IG. 63%%%&1%%&%&%%%@\%%m0n
321g in wikich tedgckprettedianti©dap 16 bedtheethibfiko dfawingkke. lotk(roiutiond 9Etafehe cap
13 to enter the lqck cancave poytion 321 e further until the ¢law portion 19e (see FIG. 3E
ott) comes intS HERAEE B R E B A COR e S cUPIr e 00 JoRe OB
321d can be epgagesl 38|kl ithegach YihesniQRes] Byeferably, the claw portion 19e of the cap 13
comes into cor(ltact ith the 25 convex portion 321f of the connector 25, thereby regulating the rotation

of the connectoP¥Evithsabpma s TG 2 maptie haloredhersmmersdamicamnertgddefent wall
321d can be e%@@ﬁ&‘t@ﬁ&lﬁa‘%’%ﬁ%‘é} qthensimRin-py AU RRHRE S PRPSHRh P %%Bav@ﬁpg%{& the

cap 13 until the rotation is regulated. [00661 Various known structures may be used to maintain the
connectidr® bettdeeand of the piercing portion 194 is located not in contact with the thin film 16 or in
contact with the thin film 16 without pressing the thin film 16 (first attachment state).
[0061]  As shown in FIGs. 5B and 5C, when the flow path opening member 19is
pressed toward the thin film 16 while the protruding portion 191 is press-fitted into
the connector 25, the first rib 198 and the annular groove 211 fitted together are
20  released from each other, allowing the flow path opening member 19 to be forced
toward the thin film 16, and the second rib 199 1s fitted into the annular groove 211,
Namely, due to the operation for connecting the connector 25 to the cap 13, the flow
path opening member 19 moves toward the bottle main body 11. 1In this state, the
thin film 16 is broken by the piercing portion 194, and an inner peripheral surface of
25  the first cylindrical portion 19b is in intimate contact with an outer peripheral surface
of the first tubular portion 21a. Thus, the flow path opening member 19 1s attached
to the cap main body portion 22 so that no leakage occurs (second attachment state).
Further, as shown in FIG. 5D, an outer peripheral surface 191b of the protruding
portion 191 comes into intimate contact with the large-diameter portion 33a of the
30  connector 25.
[0062] As shown in FIG. 5C, as the second rib 199 is fitted into the annular groove

211, an end surface of at least one of the first cylindrical portion 19b and the second



30 the cap 13 and the connector 25, and any method may be used other than the engagement
between the claw portion 19e (see FIG. 3E etc.) including the lock protrusion 197 of the cap 13 as a
connection maintaining structure and the 21 engagement wall 321d (see FIG. 8A) including the lock
concave portion 321g of the connector 25. Although thg connection maintaining structure is provided in
the flow path opening member 19 in the present embodiment, it may be provided in the cap main body

portion 22. 5 [0067] The_hardness of the connector 25 measured based on JIS-K7202 is preferably
R40 to R140, &HdvasierersbyrasishoeonsmntroreRsbmtbbn tanelate e Benidctdn

operability of the;flexible, iquidrspiadirg-luha 28rpith 195peet IR hdigHidaed Pe-Hle19PIREERY
portion 30. [0068] The flow path opening member 19 is not limited to that shown in FIGs. 4A 10 and

4B. For examptadagistenhIicpithaecend fislindmenbperiing coembirtosantachaid tretothplaigh
holes in the protruding,poytion 191 and thr artition walls 193 on a side of .the thin filmelative to the
g)é)r%l!t(i 1R &18{)&;/1%1: Fg%épaémg%}% fPO‘%Hé?ﬁli;. %)K’g% 0091{10 1oh 1S

protruding por , there iding three flow p 9 wn In . 25 the flow path
opening miembBbEhig ivayphefeesdhio thatthhewghohdled ibthesprdtrdiding woididy k8t drdapnedgdartition

wall 193 on a side of the thin film relative tq the protruding portion 191, thereby providing.fwo_flow
paths. [0070] RS I EREL WS e DB A aIBr Koo BT Bt
member 19 mayid e Raitsiapiiedly sylindreab shepe it fave e deitauptiRroivhelgg dR%with its

lumen divided into two to four, thereby providing two to 20 four flow paths. In this case, the first rib 198
and the secondWiared deabihsensndalindscamerienn fusmesontpsansact saththegempker
peripheral surfage of the first tubular portion, i.e., an outer peripheral surface of the communication
portion 19a. [0071] In the present embodiment, the cap 13 need not include the second tubular portion
21b and tHe sel§§tdlcyMindric shp ortinact@r2? 6 EOFRIA Bnihudimennd)its centimotherveitbrmpipeytcap

AT Lo R L R

to the present inventloﬁ)Wl e describe reference

perspective viedhofharlekargieoba hoTrest BOGtaiRste) 30dbeqasephatbaimesittidG. 8 is an
exploded perspective view. FIG. 9A|s a partially enlarged cross-sectional view of the nutrient container
of the present ERBES! w@?éhiig% ChE %%%@&%é@%ma?w%ﬁw% 22

surface 321h and then is fitted into the lock concave portion 321g (see FIG. 6A). Due
15  to the fitting of the lock protrusion 197 into the lock concave portion 321g, the

connected state of the connector 25 with respect to the cap 13 can be maintained
stably.
[0064] Since the connector 25 includes the convex portion 321f (see FIG. 6A) adjacent
to the lock concave portion 321g in which the lock protrusion 197 is to be stored, by
20 allowing the lock protrusion 197 of the cap 13 to enter the lock concave portion 321g
and move further until the claw portion 19 (see FIG. 3E etc.) comes into contact with
the convex portion 321, the claw portion 19e and the engagement wall 321d can be
engaged reliably with each other.
[0065] Preferably, the claw portion 19e of the cap 13 comes into contact with the
25  convex portion 321f of the connector 25, thereby regulating the rotation of the
connector 25 with respect to the cap 13. Thus, the claw portion 19¢ and the
engagement wall 321d can be engaged reliably with each other simply by rotating the
connector 25 with respect to the cap 13 until the rotation is regulated.
[0066] Various known structures may be used to maintain the connection between
30  the cap 13 and the connector 25, and any method may be used other than the
engagement between the claw portion 19e (see FIG. 3E etc.) including the lock

protrusion 197 of the cap 13 as a connection maintaining structure and the



9A. FIG. 9C is a patrtially enlarged cross-sectional view of FIG. 9A. FIG. 10A is a cross-sectional
perspective view for explaining a flow path opening member of a cap shown in FIG. 9A. FIG. 10B is a
bottom view of the flow path opening member shown in FIG. 10A. 5 [0074] As shown in FIGs. 7 to
10B, a cap 43 and a nutrient container 40 of the present,embodiment have the same configurations as
the cap and the nutrient container of Embodiment 1 except for the maintaining structure of the flow
path opening member 19 with resEect to the first tubular portion 21a. The same com?onents are

denoted with tRESAFRRPBIeTECaZAH5erdis Ca S tracidipr s otk gesrase wArteomiteet tAthough
FIG. 9B is a crggsraegtional VJ%J?@?Bﬂﬁ%&%ﬁ@&%ﬁ%ﬂéﬁwmﬁ%‘ﬁ&&&@@%ﬂP&X&&dﬂﬁQﬁ@ﬁﬁaﬁlm

embodiment, the communication portion 19a of the flow path opening member 19 includes a male
thread 200 formpedhopdwngreembephBial thefresdal sufastintieitommbmivaridep datide ¢8a facing
the inner periprrlrtl-:'ral gucrlfachgotrpﬁzw first tubular portion). As shown in FIGs. 10A and 10B, each part
of the male thread 280 % 16rmed 6h a side surface of each of the partition walls 193, and thus the male
thread 20Gis noEGhtifMielsathedirsf thbutarpettio A2he declkddsaacit nalESHKE20 2ik Db tbftrishiormed

on its inner perjpheral surface and can be screwed with the male thread 200. The second tuhQular
portion 21b incﬁ&??ﬂ@’%&%ﬁﬁiﬁwgﬁ%q{% Bog’rlggﬂrg“é’??ot, n‘ﬂﬁW@%&Bﬁ%‘“@ﬁﬁ%’i’%g‘%ortion
19c includes a ggsRRE&CSsPAIRY drke MreTed Bl iirieichdRRARIHA DERa ik flée t9Badn the first

attachment state, the male thread 200 may or may not be fitted with the female thread 212 unless the

thin film 16 (seBeNd:sepgireidhesrpyasiangierafepdition 194. However, a surface 200a of the male
thread 200 25 fagiag th ; . - | jdeysn ith, for
T

example, a surface 212a of emale thread 212t 00 on a screw-starting side.
Consequédtly, amdets. th& dloewapatileo pe shugvm emBEs. M8 ist het fited pathunpeitsreemieaiizend Sevey if a

force is applied to the flow.path openin mber 19 .10 press th w opening.membher_ 19 toward
the thi i 16 HEXES TR DR MEHDLR T RE B0 iay hRR LB, FOHOPIONENA 8 i
film 16 becausedhessiyisiahetitia hd ibRigusfasehd natealite; wiktieaas vt Hesrdbrl pesvidmfehrpath

opening member 19 is rotated with respect to the first tubular portion 21a, 23 the thin film 16 is not
broken by the dWimRaHEation portion 19a. 100771 Further, as shown in FIGs. 9B and 9C, the second

hook portion 1946¢6]arA0eeewIPRErTe: IS IPRIRIG PR ikgsRmMBeOr) ManHhceftsh hook
portion 211b, so that the flow path opening member 19 cannot be removed from the
15  through holes in the protruding portion 191 and one partition wall 193 on a side of the
thin film relative to the protruding portion 191, thereby providing two flow paths.
[0070] As shown in FIGs. 4E to 4G, the communication portion 19a of the flow path
opening member 19 may have a substantially cylindrical shape and have two to four
through holes 192 with its lumen divided into two to four, thereby providing two to
20 four flow paths. In this case, the first rib 198 and the second rib 199 are formed on a
surface of the communication portion 19a facing an inner peripheral surface of the first
tubular portion, 1.e., an outer peripheral surface of the commumcation portion 19a.
[0071] In the present embodiment, the cap 13 need not include the second tubular
portion 21b and the second cylindrical portion 19c.
25 [0072] (Embodiment 2)

Another exemplary cap according to the present invention and another
exemplary nutrient container using the cap according to the present invention will be
described with reference to FIGs. 7 to 11B.

[0073] FIG.7 is a partial perspective view of an example of a nutrient container of
30  the present embodiment. FIG. 8 is an exploded perspective view, FI{G. 9A1s a
partially enlarged cross-sectional view of the nutrient container of the present

embodiment. FIG. 9B is a partially enlarged cross-sectional schematic view of FIG.



5 attachment portion 21 unless the second hook portion 191c goes over the first hook portion 211b. In
the first attachment state, the second hook portion 191c may be latched by the first hook portion 211b.
[0078] When the flow path opening member 19 in the first attachment state is rotated around its central
axis until the male thread 200 and the female thread 2% 10 are screwed together, the thin film 16 is
broken by the piercing portion 194 of the communication portion 19a, allowing the liquid material filled
in the bottle main b(;)ngy 11 as a container main body portion to flow out of the nutrient container

through a plurély oFHewPbaha parepbyenlerae caros sihgnaheisusif fHa iAfer FtpAlralssurface of

the first cylindr&gggé)éa‘{%@%%g%%%gg})Q%jwﬁ@%@%ﬁﬁe\%‘ﬁr a%%em%%%’&l &Hfr?a%? of the

first tubular portion low path o 9 Is attached to the cap main body
portion 22 so thiatwio ledkigOAccUtE sHIB nelabeichmerdvstaf éhe MOT DAt Ashuna ireFl@r11B, after
the protruding g}i)rtion 1ﬂ(c?[f]£ flow path opening member 19 in the second attachment state is
press-fitted int AETEh (o] 20 of the liquid-sending circuit 27, the connector 25 is rotated around

its central mxis[nithilespectioWwhec @GS With1ihB, haldingspastionsaibel dobagnte teofatation of the
connector 25, the lock protrusion 197 (see FIG. 3E efc.) slides over the surface 321h of the

engagement WAt e b RIS RIS ADS GHESURIL YR Hresgedugihsriiediface 321h
and then is fittegjnta.the fask sancavR RULIRRERIGHS S AR AR ABRHELQ LaRAllingkthe lock

protrusion 197 into the lock concave portion 3219, the connected State of the connector 25 with

respect to the eapMBesasbban Afhvaiderespadyo[doshisRrbaldinpentioy Akothdhexemslary cap
according to the present.inventon a r.30 r 1] oniay ing. ap
according to the %r%osneerﬂtlsn%téenﬁtg%o\;% Y)%E%@%rs. glg ﬁ%%éé&%%%%é@ggé%%%%% 0081] PIG.
12A is a partiatlecoss: satittenahpeedp e dtivieovighy IHIiH\WR gsan ceasmpleiohal 4iev biziehimpitaister. FIG.
12B is a partially enlfmrg dcr ssf—)?eectional schematic view of FIG. 12A. As shown in FIGs. 12A and
12B, a cap andYHutte ecB"?Elifﬁi #80% the same configurations as the cap and the nutrient container

of Embodimenfiyestentihas hediowRatahntring aemhashiders petieluds trelsetongapindrical

portion 5 and the second tubular portion. The same comgonents are denoted with the same reference
numerals, and therdRE AR HAS s seBAtiideead 200 formed on its outer peripheral surface

(a surface of the communication portion 19a facing the inner peripheral surface of the
15  first tubular portion). As shown in FIGs. 10A and 10B, each part of the male thread
200 1s formed on a side surface of each of the partition walls 193, and thus the male
thread 200 is not continuous. The first tubular portion 21a includes a female thread
212 that is formed on its inner peripheral surface and can be screwed with the male
thread 200. The second tubular portion 21b includes a first hook portion 211b formed
20 atitsend, and the second ¢ylindrical portion 19¢ includes a second hook portion 191c
formed at its end.
[0076] As shown in FIG. 9B, in the first attachment state, the male thread 200 may
or may not be fitted with the female thread 212 unless the thin film 16 (see FIG. 9A) is
broken by the piercing portion 194. However, a surface 200a of the male thread 200
25  facing the female thread 212 at an end on a screw-starting side 1s in contact with, for
example, a surface 212a of the female thread 212 facing the male thread 200 on a
screw-starting side. Consequently, unless the flow path openming member 191s
rotated around its central axis, even if a force is applied to the flow path opening
member 19 to press the flow path opening member 19 toward the thin film 16, the flow
30  path opening member 19 is prevented from being forced toward the thin film 16
because the surface 200a and the surface 212a collide with each other. Unless the
flow path opening member 19 is rotated with respect to the first tubular portion 21a,



[0082] FIGs. 12A and 12B show the nutrient container in the first attachment state. The flow path
opening member 19 is rotated around its central axis once or more, for example, so that the
screw-starting side of the male thread 200 is screwed with the 10 screw-starting side of the female
thread 212 such that a part of the male thread on the sgrew-starting side is inserted in a thread groove
of the female thread 212. Thus, unless the flow path opening member 19 is rotated around its central
axis in a direction opposite to the rotation direction in which the male thread 200 is screwed with the

female thread Setheiian B asmeprakenhsihssomreankaing RrERdRom 15 the first tubular
portion (tubulafopgHion)ed andr SkaliRehmaHsiaten JRA%R RUERELHABSKPE ol RAthigpening

member 19 is rotated around ifs central axis, the thin film 16 is not broken by the communication

portion 19a. [Gosaianthelstrtishe sappbgeniogimetideed Fia A Xirbanthe fnséhosknettiontated
around its cenfyal.axis yntil the male thread 200 and the female thread 212 20 are sgrewed together
further, the it T 15 (e E IO S SRR B e ori o A SEHE ot caton
portion 193, allgwicigiieatdiguition@enaldiiedhénstoeroidelmaintiadydas goeontaindieriain lnedy portion

to flow out of the nutrient congai erﬁl"érou h g plurality of flow paths, Simultaneou é\ithe inner
peripheral surfB@@IBfll%gﬁrs?f@' s %]?)%?ﬁ H‘?&Wﬁg&%ﬁﬁo%%dlmé’m@%f fithfat&contact
with the 25 outgkpidntierat sdieksorligheififst fgbular portion (tubular portion) 21b, whereby the flow
path opening member 19 is attached to the cap main body portion 22 so that no leakage occurs

(second attacHRIEHY staféhemtias{lomrmnt rrenng mepbry Banibrfriariachaenigiateis present

invention and gpaner A0, 1eRPIRRLAIIENL SR AlBshAS RO 9B BKaCdlnaQ e pKegenpinvention
will be described with reference to FIGs. 13 to 15D. [0086] FIG. 13 is a partial perspective view of an

example U a neienteeatddigetiol, 26 hbip fdse At estiokindnt tEé@idsiigpeupiddddpeispective
view. As shown in 1Gs. 13 and 14, a d a nutrient container.h the sam nfigurations as
the cap and thE TRRTARERBRTTEHA0 £ R AUTVANE T L o 0 CHISthn LB DP s T SRt eE g the
flow path opening:gwetoesiherismatiabbead fortiencatldsd. it Stabiepmpantaiscatharqdied with the
same reference_ numerals, and the description thereof will be omitted. [0087] In the present

embodiment, tRESASERTPRRRINEEH PR thEHovh kshth SEBRIRPRRITIENE AL REFARR nting an
external force {app RN IRPRIGd-IAAREI SQWRAIHhORRINS, BReMBShA R WRLDMALT QAN €5k outer

Consequently, it is possible to
15  peripheral surface of the first tubular portion 21h, whereby the flow path opening

member 19 is attached to the cap main body portion 22 so that no leakage occurs
(second attachment state).

[0079] As shown in FIG. 11B, after the protruding portion 191 of the flow path
opening member 19 in the second attachment state is press-fitted into the connector 25

20  ofthe liquid-sending circuit 27, the connector 25 is rotated around its central axis with
respect to the cap 43 with the holding portions 31 held. Due to the rotation of the
connector 25, the lock protrusion 197 (see FIG. 3E etc.) shides over the surface 321h of
the engagement wall 321d on the bridge portion 322 side while being pressed against
the surface 321h and then is fitted into the lock concave portion 321g (see FIG. 6A).

25  Due to the fitting of the lock protrusion 197 into the lock concave portion 321g, the
connected state of the connector 25 with respect to the cap 43 can be maintained
stably.

[0080] (Embodiment 3)
Another exemplary cap according to the present invention and another

30 exemplary nutrient container using the cap according to the present invention will be
described with reference to FIGs. 12A and 12B.

[0081] FIG. 12A1is a partial cross-sectional perspective view showing an example of



10 prevent the thin film 16 from being broken by the communication portion 19a forced toward the
container main body portion due to the flow path opening member 19 being forced toward the bottle
main body 11 as a container main body portion by an external force applied to the flow path opening
member 19 when not required. [0088] As shown in FIGZS4 15A to 15D, the protection cover 60 includes
a cover main 15 body 61 for covering the flow path opéning member 19 and a pair of brim portions 62

each including an engagement wall 621d as an engagement portion that can be engaged with the claw
portion 19e (seeriTieBEcarginetheltdp 13BTha pagmdbneatugas epsesciunplrenesraba 62vof the

protection covey ﬂ%ﬁli%‘}g@%ﬁﬁo ..@%%gﬁ.?ﬁg%%&@%ﬁ’%ﬁ%%@%&?&ﬂ@%%%&ti%éz of the

connecter 25 as shown'in ction cover 60 Is attached from an outer
surface side oftheestopepland pariitonk As ohihedphen i ahepathirapering anemm bEE tthahdothe texchphent

portion 21 are gcco dated.in the cover main 61, and is rotated around its central axis until the
o oroticion 8 Redop s oprigremiar 19 s e R e S B SRR R G
concave pyrtiograidhe fenaatitabddeyerkufadthiasshidacadi-a00 a8y ddppidrelStBidant the
engagement wall 621d at an end on a non-passage region 621¢ side, whereby a state where the

protection covéPbEeReatarpetts aneldhs depeptiog fharaalied beewiftsbo] Each of the brim
portions 62 of tapguptestion coverAQ 1PEUESS NS ARRbaRRG WA H2hahess/achsaiacg fames

into contact with the top plate portion 17 of the cap 13 when the protection cover 60 is attached to the

cap 13 with theélfevilprartipenimgna enebayer d dssntabertheoied dzaentmehasbeaenThos, e
attachment 26, siate of s pIpiecloncover it fespagt ia e gap. Al malnianer sahly, (0091

. exant Crews
The protection Cover 60°al1S0 can be atac € cap an nutrient containér according to any of
Embodinignts 2cans-SajdigPiiAtsef ththerprds enicah BdRistehttlest in fzothddnentdethocddibis thessible

not 5 only to solve a problem of an improper. connection of a liquid-sending circujt for use in an
intravenous nu%ﬁ{?aﬁ'fm%é? ﬁéﬂ%ﬁ)‘ﬂ?ﬁ?@qﬁ%ﬁ%ﬁ%ﬁ@%ﬁl Q%M%aﬁg in a
simple manner,SigaphONSRPAVIEHA Y ARG TOMETEEfEaN:heeaRs aRbANSasRiGe to move the

communication portion 19a toward the thin film 16 to break the thin film 16, and connecting the

liquid-sending EpEGHayaRPRTita todds rebadimnaliresiian movehich the malsdread A Cispaekedplied to
a patient. [0093}tm, ﬁk@fe’iﬁafé‘&&'ésdiEﬁzﬁQB)@'WBstﬁ(%ﬂgfifﬁg%@ﬂﬂéﬁ%%znﬂ%mﬁ%%&%ﬁ@

and a part of the flexible tube 26 are shown for the sake of illustration. However, the liquid-sending
circuit to b8 cobhetrst! tabtdepertion thdnlaripottzon tlnetfirsbattaftEmbbdiatehts 1 to 4 further may
include Comporﬁ%gg]prciwgggew Shless the flow path opening member 19 is rotated around its

central axis, the thin film 16 is not broken by the communication portion 19a.

[0084] When the flow path opening member 19 in the first attachment state is
rotated around its central axis until the male thread 200 and the female thread 212
20  are screwed together further, the thin film 16 (see FIG. 12A) is broken by the piercing
portion 194 of the communication portion 19a, allowing the liquid material filled in the
bottle main body as a container main body portion to flow out of the nutrient container
through a plurality of flow paths. Simultaneously, the inner peripheral surface of the
first cylindrical portion (cylindrical portion) 19b comes into intimate contact with the
25  outer peripheral surface of the first tubular portion (tubular portion) 21b, whereby the
flow path opening member 19 is attached to the cap main body portion 22 so that no
leakage occurs (second attachment state).
[0085] (Embodiment 4)
Another exemplary cap according to the present invention and another
30  exemplary nutrient container using the cap according to the present invention will be
described with reference to FIGs. 13 to 15D.

[0086] FIG. 13 is a partial perspective view of an example of a nutrient container of



15 liquid-sending circuit used in a conventionally known transintestine nutrition therapy, such as a flow
rate adjuster for adjusting the flow rate of the liquid material flowing through the flexible tube 26 by
pressing the flexible tube 26, a drip tube, a connector to be connected to a nasotracheal tube or the
like fixed to a patient, a cover of the connector, and th%gke. 20 Industrial Applicability [0094] The
present invention can provide a cap of a nutrient contalner a nutrient container using the same, and a
nutrient supply set including a nutrient container and a liquid-sending circuit that are suitable for use in

a transintestindheuRIRRSRERER W@@ﬂan n]é‘flﬁéﬁﬁe& dedrerss S F009%] 10540 MARNt
container 11 Bpigle, main hogy (€ 8 RRkBRC%RELHAL ﬂ%m&tgﬂﬂét&ﬂﬂ%ﬁéﬁ}ﬁ@a@;ﬂ@m film

3017 Ibp plate portion 18 Sidé wal portlon 19a Communication portion 27 19b First cylindrical portion
(cylindrical portignyid tiBevdmeuy liocricabpof fonhtdn@atlpoiph ey Ripmdiedipodivar 60 for
protecting the flow path opening member 19 is attached to the cap 13. The same
5  components are denoted with the same reference numerals, and the description

thereof will be omitted.
[00871 In the present embodiment, the protection cover 60 protects the flow path
opening member 19, thereby preventing an external force from being applied to the
flow path opening member 19 when not required. Consequently, it is possible to

10  prevent the thin film 16 from being broken by the communication portion 19a forced
toward the container main body portion due to the flow path opening member 19 being
forced toward the bottle main body 11 as a container main body portion by an external
force applied to the flow path opening member 19 when not required.
{0088] As shown in FIGs. 15A to 15D, the protection cover 60 includes a cover main

15  body 61 for covering the flow path opening member 19 and a pair of brim portions 62
each including an engagement wall 621d as an engagement portion that can be
engaged with the claw portion 19 (see FIG. SE etc.) of the cap 13. The engagement
wall 621d of the brim portion 62 of the protection cover 60 has the same structure as
the engagement wall 321d of the brim portion 32 of the connecter 25 as shown in FIGs.

20 6Ato6E.
[0089] The protection cover 60 is attached from an outer surface side of the top plate
portion 17 so that the flow path opening member 19 and the attachment portion 21 are
accommodated in the cover main body 61, and is rotated around its central axis until
the lock protrusion 197 (see FIG. 3E etc.) of the claw portion 19e of the cap 13 is fitted

25  into a lock concave portion 621g formed on a lower surface (a surface on a concave
portion 618 side) of the engagement wall 621d at an end on a non-passage region 621¢
side, whereby a state where the protection cover 60 is attached to the cap 13 can be
maintained stably.
[0090]  Each of the brim portions 62 of the protection cover 60 includes an

30  arcshaped wall 621 whose end surface comes into contact with the top plate portion 17
of the cap 13 when the protection cover 60 1s attached to the cap 13 with the flow path
opening member 19 assuming the first attachment state 13. Thus, the attachment



191 Protruding portion 191c Second hook portion 192 Through hole 193 Partition wall 197 Lock
protrusion 10198 First rib (rib) 199 Second rib 20 Base 21 Attachment portion 21a First tubular portion
(tubular portion) 1521b Second tubular portion 21c, 190b Linear rib 21d, 190a Linear groove 211
Annular groove 211b First hook portion 2022 Cap mai gody portion 25 Connector 26 Flexible tube 27
Liquid-sending circuit 321g Lock concave portion 25200 Male thread

state of the protection cover 6 with respect to the cap 13 is maintained stably.
[0091]  The protection cover 60 also can be attached to the cap and the nutrient
container according to any of Embodiments 2 and 3.
[0092]  Also in the present embodiment, as in Embodiments 1 to 3, it is possible not
5  only to solve a problem of an improper connection of a hiquid-sending circuit for use in
an intravenous nutrition therapy but also to supply the liquid material such as a
nutrient sanitarily in a simple manner. Simply by removing the protection cover 60
from the cap, applying a force to move the communication portion 19a toward the thin
film 16 to break the thin film 16, and connecting the liquid-sending circuit 27 to the
10 cap (see FIGs. 5A to 5C etc.), the liquid material can be supplied to a patient.
[0093] InFIG. 5A and the like showing the liquid-sending circuit 27, only the
connector 25 and a part of the flexible tube 26 are shown for the sake of llustration.
However, the liquid-sending circuit to be connected to the cap and the nutrient
container in any of Embodiments 1 to 4 further may include components provided in a
15  hquid-sending circuit used in a conventionally known transintestine nutrition therapy,
such as a flow rate adjuster for adjusting the flow rate of the liquud material flowing
through the flexible tube 26 by pressing the flexible tube 26, a drip tube, a connector to
be connected to a nasotracheal tube or the Iike fixed to a patient, a cover of the
connector, and the like.
20  Industrial Applicability
[0094] The present invention can provide a cap of a nutrient container, a nutrient
container using the same, and a nutrient supply set including a nutrient container and
a liquid-sending circuit that are suitable for use in a transintestine nutrition therapy.
Explanation of Letters or Numerals
25 [0095] 10,40 Nutrient container
11 Bottle main body {(container main body portion)
12 Mouth portion
13,43 Cap
16 Thin film
30 17 Top plate portion
18  Side wall portion

19a Communication portion



28 CLAIMS [I]A cap that is to be secured to a mouth portion of a container main body portion of a
nutrient container through which a liquid material filled in the container main body portion flows out,
and to which a connector can be connected, 5wherein a thin film that seals the container main body
portion is attached to the mouth portion, the cap comprisying: a cap main body portion including: a
top plate portion that faces an opening of the mouth portion; a side wall portion that surrounds an outer
peripheral surface of the mouth portion when the cap is secured to the mouth portion; and a tubular
portion 10 that protrudéSuiErorerdials ‘ﬁf@ﬂ@ﬁcﬂ Ret*path opening member attached to
the tubular portion; and g, g&gﬁﬂ%ﬁg@%@%&g structure that can maintain a connected state
with respect to the connector, wherein the flow path opening member includes: a communication
portion 15 including a pigecitgdavoriwtiahat can pierce the thin film and a flow path through which the
liquid material filled in t{@400f511tealjcr1er mésl][i,p1 body portion can flow out of the nutrient container; and a
cylindrical portion that is arrangeglﬁpegra(f@ with and around the communication portion, and

the flow path opening rembrcandassyoreienfirst attachment state and a 20 second attachment state
with respect to the tubular portion fé)?lj\gws: in the first attachment state, the flow path opening
member is attached to ]rﬁéctugﬁFﬁf%ﬁT R that an end of the piercing portion is held at a position
not in contact with the tun filphRRigHCRGIAct with the thin film without pressing the thin film, while

193 Partition wall
197 Lock protrusion
10 198  First rib (xib)
199 Second rib
20 Base
21 Attachment portion
21a  First tubular portion (tubular portion)
15 21b  Second tubular portion
21c, 190b  Linear rib
21d, 190a Linear groove
211  Annular groove
211b  First hook portion
20 22 Cap main body portion
25 Connector
26 Flexible tube
27 liquid-sending circuit
321g Lock concave portion
25 200 Male thread



25in the second attachment state, the flow path opening member is attached to the tubular portion
such that the thin film is broken by the piercing portion and an inner peripheral surface of the
cylindrical portion is held in contact with an outer peripheral surface of the tubular portion. [21The cap
according to claim 1, 30wherein the communication po%i%on further includes a rib, the tubular
portion further includes an annular groove that is formed on an inner peripheral surface of the tubular
portion and into which the rib can be fitted, and 29 the first attachment state is maintained by the
rib and the annular groove fitted together. [31The ca@olé\;l&g%ing to claim 2, wherein assuming that the

rib is a first rib, ihe commupigation RERICR LI, REHAEGE6RRY HihRIARORGIREBEY fatdhe
piercing portion than the first rib, and the second attachment state is maintained by the sécond rib and
the annular gradvenfitteidio gebandy e gap brtordinyitb mateond dledainisd aonsiwirensiim
ollces & secONP LU R et 0 M o o B Rl ar porton, protrudes
outward frem the top platepaitiothiantss pravidats dithcadingasrindotrbedvgpoaivautet peiiphaoal
surface of the Stﬁg?lqgtfyhbgg)%ig&rg}?enéap comprising:
a cap maim body portion including: a top plate portion that faces an opening of
the mouth portion; a side wall portion that surrounds an outer peripheral surface of
the mouth portion when the cap 1s secured to the mouth portion; and a tubular portion
10  that protrudes outward from the top plate portion;
a flow path opemang member attached to the tubular portion; and
a connection maintaining structure that can mamtain a connected state with
respect to the connector,
wherein the flow path opening member includes: a communication portion
15  including a piercing portion that can pierce the thin film and a flow path through
which the liquid material filled in the container main body portion can flow out of the
nutrient container; and a cylindrical portion that is arranged integrally with and
around the communication portion, and
the flow path opening member can assume a first attachment state and a
20  second attachment state with respect to the tubular portion as follows:
in the first attachment state, the flow path opening member is attached to the
tubular portion such that an end of the piercing portion is held at a position not in
contact with the thin film or in contact with the thin film without pressing the thin
film, while
25 in the second attachment state, the flow path opening member is attached to
the tubular portion such that the thin film is broken by the piercing portion and an
inner peripheral surface of the cylindrical portion is held in contact with an outer
peripheral surface of the tubular portion.
[2] The cap according to claim 1,
30 wherein the communication portion further includes a rib,

the tubular portion further includes an annular groove that is formed on an

inner peripheral surface of the tubular portion and into which the rib can be fitted, and



assuming that the cylindrical portion is a first cylindrical portion, the flow 15 path opening member
further includes a second cylindrical portion that is arranged so as to surround the first cylindrical
portion, is arranged outside the second tubular portion, protrudes toward the cap main body portion
from a top surface portion of the flow path opening memper, and is provided with a linear groove
formed on an inner peripheral surface of the second cylindrical portion, 20a longitudinal direction of the
linear rib coincides with an axis direction of the second tubular portion, and the linear rib is inserted
slidably in the linear gréfavarsspitnehenpns ctaielin groinininsbhyftbaritsandd e amendan exouming that
the tubular porﬂ&&&gﬁ&%@bular portion, the cap 25 main body portion further includes a second
tubular portion that Is arranged so as to surround the first tubular portion, protrudes outward from the
top plate portioh3] and i§ heavipedontthre inebrinr@ove formed on an outer peripheral surface of the

second tubular portion, gssuming that the,cylindrical.portion is.a first cylindrical portion, the flow 30
path opening member AT SEHELE CE0IRY AR RO bR AL B tone
the first cyfindrigalpéstianetpadranged-auisidaiie saeantis buad pe pigtionrdirkdes wwarkbihadap
main body portion from a top surface portion of the 30 flow path opening memper, and is provided
with a linear rib formedtBf $SIRAGIREhBMALSaipriR gt bR dhe Miandanb sribrhe annylar
longitudinal dif@%@%%ﬁ@& ieasgroove coincides with an axis direction of the second tubular portion,

and 5the linear rib is inserted slidably_ in the linear groove. [61The cap according to claim 1,
wherein assurrlifly that The rabulesopditipivierrfime eiisiaamsdrion; the cap main body portion further

g‘lft'vl\‘l‘;fj ﬁosn?iﬁgiégbm%%ﬁ%%ﬁf%% AL 0.5 BRUIRY0d He Il HRUIALRAAN: Rrgtrudes
10  main body portion further includes a second tubular portion that is arranged so as to
surround the first tubular portion, protrudes outward from the top plate portion, and
18 provided with a hinear rib formed on an outer peripheral surface of the second
tubular portion,
assuming that the cylindrical portion 1s a first cyhindrical portion, the flow
15  path opening member further includes a second cylindrical portion that is arranged so
as to surround the first cylindrical portion, is arranged outside the second tubular
portion, protrudes toward the cap main body portion from a top surface portion of the
flow path opening member, and is provided with a linear groove formed on an inner
peripheral surface of the second cylindrical portion,
20 a longitudinal direction of the linear rib coincides with an axis direction of the
second tubular portion, and
the linear rib is inserted slidably in the linear groove.
[5] The cap according to any one of claims 1 to 3,
wherein assuming that the tubular portion is a first tubular portion, the cap
25 main body portion further includes a second tubular portion that is arranged so as to
surround the first tubular portion, protrudes outward from the top plate portion, and
1s provided with a linear groove formed on an outer peripheral surface of the second
tubular portion,
assuming that the cylindrical portion is a first cylindrical portion, the flow
30  path opening member further includes a second cylindrical portion that is arranged so
as to surround the first cylindrical portion, is arranged outside the second tubular
portion, protrudes toward the cap main body portion from a top surface portion of the



10 is provided with a first hook portion formed at an end of the second tubular portion, assuming
that the cylindrical portion is a first cylindrical portion, the flow path opening member further includes a
second cylindrical portion that is arranged so as to surround the first cylindrical portion, is arranged
outside the second tubular portion, protrudes toward thg.cap main body portion from a top surface
portion of the 15 flow path opening member, and is provided with a second hook portion formed at an
end of the second cylindrical portion, the communication portion further includes a male thread
formed on an dla¥maEHEREMPEIRRBEST e M ATIRSEh SoMReAT rib formpd R e BsE portion

further includeﬁ&mﬁé@m B@%éssg%mgy%&%@ﬂgpﬁ&peripheral surface of the first tubular

portion and can be screwed with the male thréad, and in the first attachment state, a surface of the

male thread facing the déomgiéutinealdlzeanonnd die disere wrotanting msivledoiitlvantastavitteetisortéce of

the female threc%d facirfla%l;ch% ale thread, and the second hook portion is arranged closer to the 25 top
ar

plate portion than the first Noo pB(r) |o“r)ﬁl’[ e cap according to claim 1, wherein the

communication portiontius lherdnelbdema-medestieds fanhediamamouter peripheral surface of the
communicatioHéjortion the tubular pqrtjon_further includes a female thread that is formed on an
30 inner periphetal T B Lind can be screwed with the male thread, and in the

first attachment state, qsiefy slaiinmside-ek tha MR ihisahand AaAt adamsRiing SHe @fhe

female thread are screwed together so that the flow path opening member cannot be removed from

the tubular poraeitubpssspersieipher cpdrins meserrd istholatprsisnihat semrangeid sfap&oflow
'toha:g‘agp;gi ggsgﬁe%g tg‘g@%ﬁg%ﬂ%ﬁ&?ﬁ&ﬁ%?ﬁ prisechn wiNaHNG Maleivead padite Jamale
10 is provided with a first hook portion formed at an end of the second tubular portion,
assuming that the cylindrical portion is a first cylindrical portion, the flow
path opening member further includes a second cylindrical portion that is arranged so
as to surround the first cylindrical portion, is arranged outside the second tubular
portion, protrudes toward the cap main body portion from a top surface portion of the
156  flow path opening member, and is provided with a second hook portion formed at an
end of the second cylindrical portion,
the communication portion further includes a male thread formed on an outer
peripheral surface of the communication portion,
the first tubular portion further includes a female thread that is formed on an
20  mner peripheral surface of the first tubular portion and can be screwed with the male
thread, and
in the first attachment state, a surface of the male thread facing the female
thread at an end on a screw-starting side is in contact with a surface of the female
thread facing the male thread, and the second hook portion is arranged closer to the
25  top plate portion than the first hook portion.
! The cap according to claim 1,
wherein the communication portion further includes a male thread formed on
an outer peripheral surface of the communication portion,
the tubular portion further includes a female thread that is formed on an
30  inner peripheral surface of the tubular portion and can be screwed with the male
thread, and
in the first attachment state, a screw-starting side of the male thread and a



The cap according to any one of claims 1 to 7, wherein the communication portion includes a plurality
of flow paths and is provided with holes, each constituting a part of each of the flow paths, on an end
surface on a side opposite to the thin film. [9]The cap according to any one of claims 1 to 8, wherein
the communication 10 portion includes a plurality of f|0\§l paths, includes a protruding portion arranged
at an end on the side opposite to the thin film, is provide%i with holes, each constituting a part of each
of the flow paths, in the protrudingﬁoé)]g:fn, and includes a partition wall that is arranged on a side of

the thin film reBH6Y B MEEMFSATRA s deerla e AR aaegdesarhardvd basd rhsriiatepiBn of the
holes. 15 [10]THe £AR ACERNISIRGAR: AR Y ORGSR SRR IR SufHIREh GRMRASING A REGIER QR ROVer that

covers the flow path opening member in the first attachment state and includes an engagement portion
capable of beitpanpageenidy heotaiedestondiertrihgss ot theellgwpatnopéamg oraaiher in a
comprising: 20g;coniainer maia posRerion incliding & mouih perienA lauid mateal lied n the
container main ogy port? n; & thin film that is attached to the mout portion 1o seal the container
main bodysportiorevesttittizetbap according to any one of claims 1 to 10 that is secured to the mouth 25

facidsending Bt tiap R RGBSR BB RIS AT Che LG RErUH G E A8 U being
engaged with thereenAnacheR MANaHIRFHeeyRRE Rl Gaprsbantvadititesendngdhhie gangected
tothe ConneCt?;.part of each of the flow paths, on an end surface on a side opposite to the thin film.

(9] The cap according to any one of claims 1 to 8, wherein the communication

10  portion includes a plurality of flow paths, includes a protruding portion arranged at an
end on the side oppostte to the than film, 1s provided with holes, each constituting a
part of each of the flow paths, in the protruding portion, and includes a partition wall
that is arranged on a side of the thin film relative to the protruding portion so as to
divide a space in a direction of extension of the holes.

15 [10] The cap according to any one of claims 1 to 9, further comprising a protection
cover that covers the flow path opening member i the first attachment state and
includes an engagement portion capable of being engaged with the connection
maintaining structure.

[11]  Anutrient container comprising:
20 a container main body portion including a mouth portion;
a hquid material filled in the container main body portion;
a thin film that is attached to the mouth portion to seal the container main
body portion; and
the cap according to any one of claims 1 to 10 that is secured to the mouth
25 portion.
[12]  Anutrient supply set comprising:
the nutrient container according to claim 11; and
a hquwd-sending circuit that imncludes: a connector including an engagement
portion capable of being engaged with the connection maintaining structure of the cap;

30  and a liquid-sending tube connected to the connector.



