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1 12 February 2007 DESCRI PTI ON NEEDLELESS PORT AND

" METHOD OF MANUFACTURI NG THE SﬁNE 5 Techni cal 1bipbghary 2007

The present invention relates*to a needl el ess port

that is provided on a flow channel for liquid

medi cine and the like and into which a dull needle

such as luer <can be inserted, and relates to a nethod -

.~ of manufacturing such aneedREPERINPONL .

10BackgroundArt In recent 'years, in new of preventing

i nfection due to accidental needle stick, dull
neNHERLEDESS HORT AND METIEIOQJ OWC’USKNO} THRSAME
i ke) have cone into wide use as alternatives for

sharp netal needl es that have been used

TohwiealtHielal | y- Such a dull needle is used M

combi nﬁiéa' L?gséﬂttxﬁv ﬁrr[elg]‘%%eaaﬁéeﬁietlesés&)oﬂ ﬂh\%%&m}nged on a flow |

as a nee

- referre el es
éamelrf@é baaidoapdipme; andeiheddk mﬁmtﬁ &highhidwdl nesdleoguch as luer

citilbe ineebdeaalitbldtes e 4 meﬁhm;ﬁidﬂctaﬁﬁgtsﬁal a M\@@dkl@@ port.

a certain kind of Fuers can be excl usi vél y used wth
particul ar kind of needlel ess ports, those luers

‘Bewkgmiumdértised for the containers and bags that have

422232%*%&?% S8 Ve BB B L bl ol stk

dalmegdie sgwﬁmlyalﬁ@ refored &0 a fses oF the like) have corhebiio W1de use
a§)élﬂeﬁi£&1v’é9 E@@hﬁﬁnie%l%@&leé Beitante bihS ﬁ&d@ﬁ%eﬂﬁﬁ&gg Sucha

e s e omneHon g b aoEt Berveies 1 2yl bhgeerEAo

- neodiplebopdrtsinto whirzh thh dh]ll“meﬂletchﬁ bﬁdﬁmtedl &6l Sliearﬁﬂﬂhﬂ@tmn of a

oflpelRe R Al b AABIRRE. 2"Dort i nowni ch a 25

“def or Mﬁlmreow@t agmtaiins kutidsgfduens can hesextlusivelysisetl tvith e particular

- KifPbAeeliREsIRbAS, tl‘ﬁgge lﬁ.gfbdcaﬁnﬁ’l%t bé Qb f(‘:? lthefn‘fotn@ﬁh Searﬁl;bags that

the septu esi des t eni ng, I
haye @fﬁxer %141'3%9 its, andifoRet haye ety ich soeRatiitnt o t he

openi Mghe it i diffeahtio bivé 4 Mr@ynﬁ%éﬁkél hbl@rhﬂe% msertlon, a luer
' A S8, L bt Togh? i, B0 o

needlelass portadhab eadt have f&ushemstagxctwemmbywdadl iamyt types of luer _

S%%'%@%ﬂﬁllﬁé’fﬁk%’?% P Riteifiedt (bt BenilRl sﬁ%éégarﬁﬁs%we inserted.
Fopexgmple, gééfh atesoh aREt Non 6.08904 sdisghesgs seport rﬁll‘ghmh

ddfﬁﬁﬁabl@ Cbepﬁﬁh;i@disb@seﬂadorh@@ﬂye §1§!ﬂﬂ§.‘|le nSideahs |ﬂ1:§iﬁtﬂoﬁy, and the
en,an 1 nser ne a uer t+'s e
R Sl Rl PRRL et ibe phtitte B ion | Jihen an

miserizom wiehibeh edch ahe lodt snigserd&d inthéhs bpaedg o pheisapitam, liquid

~§.

- ocﬁnm&%sw oLHFkHeR" OHPRAiAB T brlibet ALK & pokRieto insert a

30

'35

Iuer lock syringe as well, a male screw-thread for screw- fastening is provided in the
vicinity of the opening of the main body.

: The United States Patent No. 5,699,821 discloses a port in which a
deformable, oblong, and tube-shaped septum is disposed inside the main body so as

~ to be slidable. When an insertion member such as a luer is inserted into the

opening of the septum, liquid communication is estab]ished. The oblong,

- tube-shaped septum has a passageway therethrough and in the natural state, 1. e.
. before the septum is mounted in the main body of the port, the passageway is open. -

o When the septum is mounted in the main body, the function as a septum is exerted




before the septumis nounted in the main body of the

‘port, the passageway is open. \Wen the sept Urmll:%bmaryzo()?
mounted in the main body, thefunction as a septumi.s

~exerted 2 12 February 2007 by having the entrance (or

the exit) conpressed. In addition, in.order to make it -

: p035|ble to insert a luer lock syringe as well, a male

s Rt o(%%ﬁ?ene’ﬂ@?‘%ﬁf?”gé#é BBt gl fmate 16

Pgps lééon@@@rﬂ upplock syrpugesamwell, sonalsesres-floead for satemchastening -

an |nser ion menber such

 '1§1 ro%&ﬁﬁﬁfﬁ@ﬁhﬁlﬁggébb ﬁu%f e ‘the main body
apent

10

SO as T&i@ é n§n ; '
as a | mite o dngisglpsasna  peght inwhich a
defosrmiabile septmi i waiuited mﬁd@ Bﬁéhhhirﬁlﬁtﬁﬁ soid tb bee ﬁgldabﬁe When

o ool it op Bt o i e P L P of 08 S, liuid

| comnpnwtti@has establislsest and the @ort Bdklegdywithghe aeptwah Ihaving been

ik W@Mﬁﬂ%{qe Qs OB FORD, B opde B g Rbossttle '

tQ dmpEh ai lyew lock cwainge ess wely & suplentcreslaread doe, oW fastening is

' phm@demth@eiam 1yDf EhPopcanPofithahtfn Bbdgicture and it is

diffi Itt na the deadsac ther n.. Since |
therelp %ﬂﬂ%&@fﬂ %%fﬁl atigned Fhove, weyeh&agh have a

' ,@@nphm@mbk@nﬂmhﬁamﬁﬁusdﬂﬁcd%tnEhmm&%eﬁhhdamhgmnbﬁhﬂmuL Since
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‘E‘#E 3 Gt 1 SR RRER cfn 5By RE TR0 (el Bfision o

infysian $n@,&be@atsuﬁ@enésu des the opening, and the hollow
act's By sk:i§A6 a SPAGA-diddoskd ifthd Uhthd S&Reé PARAE ) Nche 089,541,

bub r.e n n th dead ce. T ef orma
‘h§§t fipw 15 ] Pt bl B nehihenkoliqy acts a8 a dead

815106.9 alt Sﬁ?dJﬂiduist to bémog: thedubblee r@hanmkg mithid deeidedpace:

X tege{ T ‘%18%%“@%5‘8*@%@ ﬁé%a%#’zagﬁn{ﬁ? 5699821

bﬁ eds%lndetﬂrareﬁmgthermlstatﬂeolbmem thieentrdree and
HERR WHISALO 884 b hRe UnIttlé?éJ@u?ﬁ ﬁﬁ‘eg@ Efle l:ﬁes remaining
ef or ne |

474,544, "when the septumis i nsi-de

-mr%’ﬁﬁpﬁ‘i?dy, the septumtends to have a hollow therein,

and iAs ifs thd fset;ﬁ.tﬂm disolosesmm ehe (UhitdoBehtéD Pa&tntomo 05,474,544, -

~HEE e Ry R aOE il e pin ol dhe sPoifa IRt o have 2

hajlows theyen, endtihds Idifieult Anmoglpﬂétdyeamd formetidnesf a dead space.
FhQRHS it1e dﬁ&ﬁﬂo‘% a‘(nc%rb t 2 o %%Jd‘%%g%%l@ﬁ)ﬁ@nﬂe@gf insertion

Uni.ted States
0%% @'stt%@igﬁlnjectlng unit that is to be used with a .
sept uAmbay tikge dﬁhﬂhe@ lfocﬁlsidgl’ e@p@:ﬂaﬂjﬁrﬁa@ﬁtﬁn FfR@sation of a dead

SP¢ pacjébp)%ﬂ%a ISS%tF% ?n%ns&\g O}Ig’\?%%%bg ﬁ@%ﬁat o %bmg W5 that is to be

used with a septum having a slit or a through hole and makes it possible to
completely avoid formation of a dead space by structurally solving the problem of
having a hollow when a luer or the like is inserted. The injecting unit, hoWe,ver,,
may cause the following problems.

In the structure disclosed in the Umted States Patent No. 5,354,275, in

which the septum has a through hole, when a pressure is applied to the inside -
thereof and the septum is pressed upward, since the hole 1 is open in the normal state,

_the hole on the surface of the septum tends to open up easily. Thus, there is a -

possibility that airborne bacteria and the like stick to the open hole and the inside of




having a hol Il ow when a luer or the Iike is inserted.
The injecting unit, however, may cause the fqblzou
problenms. In the structure disclosed in the Uﬁ?f&ﬁh&%Z@U?
States Patent No. 5,354,275, in which the septum has
a through hole, when a pregsure is applied to the
inside 35 thereof and the septumis pressed upward,
since the hole is open in the normal state, the hole
the sgpfum psconfpmpagted-of ¢ he septum tends to open up easily.
Thus, th¢ bewcture sligtlospd &is thel United Stixad PalefitoN6NE4PHS44e mlthough the

Ji i P : , hANSi. of. .
sepndf it 81 HERYRRO ob 2GR ARG Ge PRSI Epoti38 i B fzection
orthagopglciouthe itk sacbda istruetiee, wince dbe stibisegotPeqrapresspg, there is a
possil#y %ﬁﬁ{bdioﬁﬁhaﬂ 510143) bl(‘j tH&Qike&i@ﬂbiﬂmiﬁl@& s_fplit.SIﬂf iddition, it is difficult to

r rouy nQ itian ressive rce is
provig it ot hearl B bSO IR S PdSmieRRSE [T 1
suchs forsthe geediviss disclesssl inthe Shnjted Statasdtatend ijor 6988441 and No.
5,699, 81811 Ehelifitethal RARHIDIEY 4 holldwWBdside® dieCpRaingf | MisifTcultRe perform a
. 1ike remai,ns j,0 ihe slit. In.addlt.gg it is.diff. u{#ﬁ
primipg bragsss L Sugh 3 sticty, and tierd i Spessibildy abrrmeiping o e s not
been trampvedain the | mingieg tpndasknews . beAmshat mtdy¢hes tubes durings a process of
suppHH &@@ﬂl%écﬂoﬁsh A 14N ivh&infc Rl 9Ruidah &l indNRma8nsQ8 hedtrhcture, it is
d.fﬁag No. %9§%ﬁ21, tFe lnternaL eructHre IS, a gghLOM/h
ey do meesurg,exagile pow guch medicing hag beqy uepisd fop PRt er, when
bloodpisiimihegnpn dates thewd isha ogbility thotr thotmbi ere cansed dverte thesstagnation
insidP@shblib biy that remaining air that has not been
renoved in the primng process may be pushed into the
tubes during a process of supplying mxed injections.
- Discld¢woof thianbtventigrect ed | i quid nedicine remains in the
str Lo b i ftid C
 mop il ohbodifhentof Weiblont By BRRRYB, FGHIAY a [ dess por
in whighefiormafiogf & dead space dnside) apassageway et Eepiwn gausing a residual fluid
is sufRsstd)iand tiy wHiet tHehslio BEdvidedeorc e saefasllSf he sefd@m does not open

easilylsév%gr\k%kﬁ ggéau%%?sga%ghgf hol | ow area. Disclosure of the

nventi on odi nrents of the present invention
seek to provide a needleless port in which fornmation
of a dead space inside a passageway in a septum

~causing a residual fluid is suppressed, and in which
"the slit provided on the surface of the septum does
not open easily even when a pressure is applied. 12
February 2007 3a According to a first aspect of the
present invention, there is provided a needl el ess
port conprising: a pedestal that forns a part of a
flow channel and has an opening to the flow channel;
a cover that is engaged with the pedestal at a
posi-tion corresponding to the opening




and has a cavity that opens to exterior at a

predeterm ned di stance fromthe opening; and g 3EREMD007
that is held in the cavity and is nade of a resilient
material with a passageway for allowi ng an insertion
menber to be inserted fromizhe exterior to the

openi ng, wherein the septum conprises a main body

that extends froman inner end on the pedestal side

t owaderording tsut dirst @ppbconl thhe@reskntanvention, Wereg$ pravaled a needleless

port%lﬂph)ﬁmgf a f)é?i%stggﬁ?crfonﬂg at}thr{ 36 MRS SRBAYENI gé zﬂgo eﬁirng';'c‘(gj the flow

bet ween"an i1 nner-end face and an outer-en
chagnel accomer RS coeasee sdéthdhe pedsstalat gnogisgn éﬂrfe%’%fb%g {sfthe opening

andthhﬁa%&hﬂy ﬂi@ﬁ&penﬁ e cXiBiidt 5@@ db@&n@e@r@ﬁﬁlé% e dp@mﬁg, and a

ctiqn ogonal to th ssa ha
septiin gt ol M OO HIos B R e LET BHCa gy & Phgpeeway for
allotwvhnat ari insertibii estibler e be sk, frb:lnetha as&ﬁ@em}le lopa{mgj e.sheaem the

sep 'ctom%tr%eesaaolgl eﬁjog% Zhaf alctlgrtldos ATY glg%PglleIﬁ érgid tﬁgﬁ estal 51&9 toward an
outes X:tué oulithyesiteriariselegditee dhivitgof itloncoasr, twith ﬂhc pagtgeway being formed
betvibleh 86 liep@ Ribet 3 Qfer-Eid g'tﬁ@eg oﬁllﬁ)résjsfof'l é‘fbg 21 ded on

I nner-end tace o e main dy an
sides a#fp gHpimbody, spi ndI e shape whose ngj or axi s extends in

t Nge SRR bRHY ﬁ§§ h @fbs§§ectlbﬁ"i3n Rlagasidn (SHHO@GMI Q(F‘thetﬂiﬁsageway of a
restonr| V|ded at the si de .ends of
shapf favipg p 115%5911.1%&? h{%&l‘w agger gap ﬂB’ﬁ lrsfb rgadth dirgstiopnd
al (B Gatdagevinyl iatluisr24it hfd a Gbrel (R JHOBSHA H‘@bbdet%ﬂﬁined depth from

the o&?ea&g{ Ji?g tth gﬁgl?l\ﬁlgl;b({g]ﬁaqp% g}ét%ﬁ: | ar r O e Céclltﬁg as the %readth
directot, eind ahe buﬂef axtendingf frérhehe @Ilitpibelﬁs |1mm-end3£ace aifdhéViiaih body and

inside the cavit .Sspace i s
hawnrtgt}ielatse? 58 nge rg‘%gs H@!(et Sélra € IVhose [nggraxis, F’\(tF‘FfP ) sagg:cg}rectxon as
the begadth dpgetionwi t hout t he corrpr ession ribs and an internal

V‘@inlz ¢ 5%113&?01# KERVarL gro@Pgd %p&n k?)%[llt Jées? ?ijts ¥ ﬁ% rgélm %de in the length

I've force er nal
dlrectﬂtmsso as o extendalpgethg emhirreau@n offthe passpgesasi on ri bs.

AQI%P&Q’RS} Sre (ﬂ)véleﬁ%@ NLiRAAE ClosOectibf wﬁ’ﬂb?estﬁ%eﬂep ¥&ati@ than a
re iS5 provid needl el ess port conprising: a

dlStaﬂﬁééé‘é‘tﬂSll ﬂiew&femaéﬁwﬁacss ofthe cospprgssiqngibse#iinnel and has
afith @B g&btﬁ? Het@}]gt Tnad gﬂsﬂitﬂ tlfi@ ameJ a s@ac{eqy @brotell Hetéen an external
e W e eaesti a OSI | orre
surfacg $1 i emRMd g A RaT o t!'s\ﬁow SHIR r@a@ﬂéwe ity veflﬂgf the
coveradndathp rbeﬁheiseﬂmm gt a @infirassive forcompplivd wanhaiiteradidval of the

umthat I, e cavity and is nade of a
cover%%s °F tu'tnvm hte omgfeswrfﬁga substanti al passageway for

al | dwnmglmo iass@ntl agmechefithepresent hwentivmethierds pfoviskd ahe
needfe#s@ ?bﬁ rco{%snélﬁ% raﬁ%géytﬁ Bhat M}ﬁ%% dﬂrt]o% g?ﬁ)&{( %M 1 ?{?(? %ar% agig
opeqmgf@ﬁhfeﬂ@w channgk a seve shagis emg@ged wivihe ue@ﬂtabﬂtamoslélnu on
corrésﬁ&lcﬁ’ﬂ‘é é%rth@Bpe?ﬁr%ea.nﬁflla§ DEaveS bt ¥p&s 1 Q)@teﬁ&\’a@ b préﬁ\efeﬂnﬁ‘x@@

ubstanti al
dlstance om the opening; and a septum that is held in the cavity and is made of a resilient.
material with a substantial passageway for allowing an insertion member to be inserted

from the exterior to the opening, wherein




passageway being forned between an inner-end face and

an outer-end face thereof and conpression riRs February 2007
provi ded on sides of the main body, the main body has

a cross section in a direction orthogonal to the
substantial passageway of 3 shape having a di nension

in alength direction larger than that in a breadth
direction, the substantial passageway i ncludes an

unpBREPHER SRPTiSgS danrkpdy thi exiondseom amFaseendandhe pedestal side

towﬁﬁgéxpﬂut&aléﬁ@ Bn dhPERLSIEHM Bedhderid) Jir@mcbhe, Qr%etﬁe %Ggstantlal
body, and th bore extendln

Passcaﬁ%wwn[a@ﬂ% ?Iateégbﬁit%gﬁnoﬁn dpepfad facseandedy O?tats@ldofa% Hhereof and
comiﬁmsﬁlobﬁdypro&iﬂéd bavideofahd MbRtadysect i on of a spl ndl e

SR I S50TTEl B 5 B O K b

paSSpgeomyctcf @ shape lneingot dinenslen analkength diteetiorblarzebtely than in héreadth
direbfRfadt h  direction so as to extend along the axial
Jlrectlon of the substantial passageway, the cavity of
t héhec gwhstankials passagawen| inclusesan sapdnetriedirsgion damhet dore, the
unpeh8traiéBlekRh hﬁﬁﬁ@ a%red@ieﬁhﬁa@@ ﬁeﬁ’cﬁtﬂ@ﬁ?{l‘le toth%r—@ﬁﬁ {%E@ Bf the tmam body,

' urfaces of onpression ribs, e septu
-and g bRy fr N theTmeorciipiedyesian icpﬁl@éme@% fa¢e @f the main body

and h&hﬂ@@ma&[’al @ét:tﬁfnnaf a spidiacRape§ whade MBbP aki@ktcdls an the same
he. conpression ribs and an internal wall

d1rechP ?ﬁ\ﬁd E’F&@% Aireglion. t he bore is closed by a conpressive
f othe eomapisbsicuritisrapmprotiged at the heth sidelehdsodf thdimaindodgin the length

d1rec¥1$1?sose{%% Hﬂhf{d Aok @e Qﬁgp&@e%ﬁ Br th Q&sta%gal ﬁ%&ﬁ%’&;ﬂé’n 2007

n a(;cor nce wth a th aspect
ntbé qEYIyrPf theyegver has HeigRpl zgé:(gosg seqtondese f 1ameter is smaller than a

distaﬁ&méfv@é’éh ltliel dxebridl SurfReslbBhe ssmpresdion MREARI N 1N a
ptum a knob is fornmed on

pr ocess | di the.s
| t h"éﬁbﬁlf é‘?P“é‘H cing gglddw@ﬂrr@e sepupsnice i fpmgdhebreegan gyternal
surfaddi of e 6iA bf)di}OﬁJ aQJtartﬁ?ﬂﬁioht %8 c@x&piebﬁorﬁhbst antd%ﬁfiirlitmﬁl"wall of tthe

: um i nsi de e ca e kn

 covery i ik 1o BBV B ompimTHire el Lo toptg pall chibe

coveraw thersegsret vidwhe eohpisiord fiey eaf ter the knob is pulled
while the septumis pushed into the cavity. Brief
Description O The Drawings FIG [Ais a plan view of
the needl el ess port of an enbodi nent of the present
invention and FIG IB is a cross sectional view
thereof along a line A-A; FIG 2 is a cross sectiona
viewalong aline BBin FIG. 1, FIG 3 is a
perspective view of a septum as being nmounted into the
needl el ess port shown in FIG 1; FIG 4A is a plan
vi ew of the septum by itself to be nounted into the

needleless port




shown in FIG 1, FIG 4B is a cross sectional view

thereof along a line CGC and FIG 4Cis a bqgbtmRBuary 2007

plan view thereof, 5 12 February 2007 FIG 5 is a

cross sectional viewalong aline DDDin FIG 4A; FIG

6A is a cross sectional view along aline EFEin FIG

4B; FIG 6B is a cross sectional view of a

nDdlflcatlon exanpl e for the cross section shown in

FI G Ingicosapmeqyvitly o iird asperd of b presem| myqndanatbstrgisgprovided a
methodef thafufacurigGhe fddlcdsEpo Awhére ifi k@SSCeSOitr6lfml thd Rptum, a

kno'@fls tﬁlﬂ'gﬁﬁ %\ﬁetﬁe ()Pt& Iaﬁd @zﬁ:%ct fettne,e §$pn%ﬁgt ag)%si't:ilog‘beil'n’g digprizgced from a

posidigp of ﬁwﬂlt wféwh@w HIOH’étlﬂﬁetéﬁi mne@ dnsistgrihe evisrthp hmm isput through
the ity frovi thé) indidr iehd Bidréd@to BEBEkr bSd tHRERF 8d thekbatfel @R knob is

puuégﬁpﬁggw%gﬁmgﬁggg%gynxq ﬁggach ShOMAng a

catron ex Yeover in the needl el ess
port in FIG 1; FIG. 11 is a cross sectional view of a
Bndﬂ@émﬁ@@@htﬂqh@{ﬂﬂ@ﬁlSOf the cover to be included in

t he Ieless ort o he odi nent,. of
i nve1{11 i ot 19A Oér{'fi f 758 PEFo¥smy E%F?‘Bﬁ‘ﬁf’t f'the present
inveptiemend Hec IB ngewq@a}ue\mﬂhqﬁmé alogf apinededses in a

rret ad. 2fs d’@@é&fsé‘&fdﬁﬁlﬂ&vtaﬁ% ra%@thgeé 315151609” of the
I nventl on,

o2 Bt Do o, SR BEN 5 fhg delelss por

ShowmanKﬁlihe processes in anot her nanufacturlng met hod

of g, Aeed hﬁ%&wﬂﬂftﬁe &gytu% 1t§¥m ﬂﬁte@gnt%)glﬁ: negdleless port

h‘&%Vbﬁ?% nﬁwentlon rryl
6 K’cé@r‘ﬂ?ﬁ{j’sf sectipal ﬁ@@mheqee%aéow linge-Grped FIG. 4C s a

: bommn@@mnnmwﬂmﬁnflon since it enploys the conbination
of the configuration in which the passageway is
conposed of the slit and the bore adjoined with each
ot her and the configuration in which the 25
conpressive force is applied to the septumvia the
conpression ribs so as to close the bore, it is
possible at the sane tine to nmake it easy to insert an
insertion menber, to elimnate the dead space in the
passageway of the septum and to keep the integrity
of the slit on the surface of the septum when a
pressure is applied. That is, since there is a bore,
it is easy to insert an insertion nmenber, and further,
since the 30 conpressive force is applied to the
septum vi.a the conpression ribs so that the bore
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* el g ey |
i n t hEIGditds merose sedinhheew|of h m(bdiﬁéa{tﬁanmﬂip@é 6fhe Bk tobe

| . m%d&@ﬁ% ﬁﬁq}\:e%dﬁ?égg bgﬂroﬂﬂe e bo (ﬁ'ﬁ ! ﬁ%ﬁ%@g{q@ﬂ% L he

is closed, it is less likely that the bore creates a

dead space. Further, even if the septumis prg

outward by an internal pressére, the septumh1 Z%&%mYZOUY
opens because it has a slit on the outer-end face
thereof; instead of a bore. The "slit' is defined as a
pat h mhlch is formed of a cut made into the

" ottt £ ARG SRR RRabiics H; EDSh pﬁ;&eg&g} osed,
even ¥Herb Aﬁa@eﬁﬁa&mor@lmwealwwahneﬁbﬁlmﬂ@ 4ppl i ed
ther et 6BNHE a a 8%59 sedtlﬁnﬂe&hﬁ fﬁi{oﬂﬁ{&%{ﬂn%ﬁé Br the cross

formed in.t )tum 1 n suc

s¢cbon ghown iy (i e wal | s thereof are apart from each

ot her FH®. Ais al@osdRestidiabviewtdlonthelind Per sEPIiEA; i s free

?QddSﬁégﬁ%éciv%f‘i%é@e%ﬂ%’?ﬁgﬁiﬁe e HeedlsehBt in FIC. 1,

_ aﬁ@fﬂ@t&BE&dplynszmth-edibth ends are pointed. In the

t di.ng t y
2ot hEICRE LB LA P BRI RS TR A ByG. 1, imto
aﬁb@éﬁpﬁmé%ﬁbﬁrdﬁﬂﬁﬁﬁe@ubst anti al | y ot he sane

f unct Fgs, a6AERE FB dre glin YRRl eatildfdwirld a hibdARSELP lefample of

to brea the é%rnetr portion Wth an I nsertion
dlll £ functi ons substantially

on-an ‘I nne '
i nner PAtand haB mmsmmﬂﬂmmeemdmwmgmrpm of the

p@&s&eﬁhtaeﬁeaaou%fh{ﬁmﬂ%ﬂﬁ%b&we% gBR%f e%gﬁclajment of the.

ction. of t(ﬂ mai n bod maj or axi's o
PRERTADEREOBI 8% is larger than an inside dianeter of

the iFiCH 087, 188, 138 atderogsRFiondlRGews, tdiclh BBowRRAHArt of the

91‘8‘5%8.9%9@.31191?%@%' R ST AT R g i the

en’bﬂftthepn@en#ﬂmenm plate. Thereby it is
p035| ble to ensure further that the conpressive force

to t Further, it i of er abl
Bes, MiRifer Camvini S he Iemianan ot or end of the. e n |
body JAddbrdong 8 ﬂﬁdnl d;drdlﬂlffsstﬂ@;?ﬁ ofl the ?ﬁﬁ%ﬁﬁ %ﬁ@[@% §imeeitUmploys
[ a
thé BEnfi 34 bn Pl Pl A0l il PAFRPEBTAY frcompeqd of the slit
angy the thorrg abomethfwaghraaqhonthertamt thes eirtfigeratiorp e vehich the
cofpoSRBIMT I AIRA) ke itonfitddoribd e g close the.

cover F ter an nser I on ne er 1s

borg, 1t 1§ pasgible %fhﬂa%ﬂq fime ta ket ¢asyte imsertan imsertionanember, to

elibgfiieaht dead gmﬁhh B0 pa@éagéwy, of the &sptmehiid abk&ptttﬁﬁ‘ie]ategmty.

ot LEORT P o Bhe Rl %22)5%3%;33%@@30 Fhafgs since

30

35

thexet isra dork, finde eady theserti an iR&Ertias ynémber antiharther, since the

coin@ﬁ?s%w@ H5kob A& fHedth ﬁl%@ép@uﬁqgg the%&rgbrtegélgn ribs so that the bore

uration,” . since

18 closed, 1t is less ]Jkely that the bore creates a dead space. Further even if the

septum is pressed outward by an internal pressure, the septum hardly opens
because it has a slit on the outer-end face thereof, mstead of a bore. _

The “slit” is defined as a path which is formed of a cut made into the
material of the septum, and the walls of the cut are in contact to each other so that

the path is closed,_ ‘even when the septum is free and no force is 'apph'ed thereto.

The “bore” is defined as a path which is formed in the septum-in such a state that |




area size of a cross section of the bore gradually

becones | arger towards the bottom thereof it 1bFeBRAY 2007
to put out remmining fluid, i any, fromthe bottom of

the septum wth the restoration force of the septum

" Moreover, it is preferable that the septum has, on an

.outer end thereof a 30 surface depression portlon

{:v%]hs 'tﬁerg&’dd}g palt e nﬁ%g{ﬂ:{e ?ﬁhte?.[sgﬁ.? £ ﬁ% tﬁg gﬁ&? LAY septum

e
g?? GuHdInfreenis apphed ghergioe a They i shape” is defined as a shape
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| Cdiﬁggidttﬁﬁgﬁsléeﬁogg% %nd #%Hglt%% ed eas? Furt
. cas )
oo S TS R Tt ot Cmp et AR SaSE e (hul LNGve the

- menbe ch as a luer into sageway of
septu [SPPTURY  GRETROSIE ¢ edp%‘?‘ﬁé%??t PPHe ag@ﬁé-@&l § tanother

embodimelitaif the qiresmmt liﬂifrdntlo&5 ;:IE&J ﬁhb@ielmﬁ@i pgitldnshas substantially
aygupface.of the outer.en
o e fpfctiofn s Y8 G ot oot “pABLE o i Rl 4 Gk the
uapgmimd Qoaiden ovith ho meﬂxonememheheambth@ bidkeBepat aftyctions
lglllgésaﬁelﬁaﬁnié{-% éa\%ne that a length LsO of :
t he n '

in a state | ich the septumis_not

 mount B the, 8pelelesanerb o e gba¥easandEtTatoR, i sanglerahle that the

s@‘tutd‘lhas ©0\68r inabr and 6f tHeORafrObodyOhndl iniibrieha pﬁtb'”thﬂ@ﬁé’s an oval

Wththlscnf| uratio i nce,, t,he
sigb®iPhte mltitr e bR GE T el Sheec B &F the iigaf dregton of the
nlahebofhst drmsjop axisfof the ntimer-endl pl&te idapgeatthaman inside diameter of

't%érqfel x?%LI e ?ﬁ% 112{5\%0 ‘ire% é{we Septum éé@i&ﬁrbeﬁﬂeé }c}&?nusm 2 t?%cawm

CEBRAE RSV, froesa GBS dRe raiphary dweﬁtﬂﬂnﬂsalpphe@ ot thsoeover to the
111451@%11& piateX PRGNt AeHORINC 1 Ehs@é fitiddralat Bi6 c%tdﬁrgés% force -

ed |l ength of the septumby the length a
ge‘gg’p "?‘r‘l‘?atels smal | er than 5% the
r est oFattheln iff mr referdble fthat)theesepem hag arafind e olifer end of the

mﬁﬁf"’&%’o@ 0“&%%3’ s ERFo£HRA0RL0R i3heiol e RA R fapeor

thagepn dngide @pt gfﬁl;yeweu efradeter ¢} obthenoier, #With this
it ePehe | of the

sepummgorddeommyebef&elthemﬁi@ﬂ so that the dianeter

? he. (oA Jeks BRIROI hEIBI A S BISSH Al SR pleRor axs of
thg|sgetipraef thribsregraduelly hedone lavgartfrom the outeneing dacatdf the main
bodhebwhRELR ﬂﬁeﬁeﬂ@fa@@ofﬂh@tmﬁﬁtb%df’ 0 Wﬁhttﬁls%ﬁ%ﬁaﬁﬁn since the

' d
1B A Bt S Pl LNR A ool rsgger bt tts thebottom

thermofjtitis daay ¢e pat bum@mmgsﬂmauﬁhng ftah ¢Be bettda of the septum,

_‘wﬁﬂwl‘%leegtgrgh&pgor&e&w&gr QM the 20 tapered vvaII of the

Moreover it is preferable that the septum has, on an outer end thereof, a
surface depression portion which is formed at a central area to be substantla]ly level

' _'a_nd depressed in relation to an area surrounding the central area. With this

35

configuration, it is possible to guide an insertion member such as a luer into the
passageway of the septum easily, as Well as to disinfect the septum Wlth an alcohol
cotton ball. _ :

Furthermore, it is preferable that a surface of the outerend plate is flat.

._W"th this oonﬁgurauon, the septum has hardly any dead space on. the inner end

thereof
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"Further, it is preferable that a ratio of the distance

between the external surfaces of the conpresgbe@pfuhlS007
to the inside dianeter of thé cover and a ratio of the
length in the major axis of the inner-end plate to the

i nside dianmeter of the cover are each wthin a range

of 1. 05 to.1.4. It is also preferable that a ratio of

di 25, 1 f 1 o
E‘od'y ot phcletelie, fufict heth 105 JBe Ty bodf i state in
shevbepdumas net wountesl mmderthermrep hsmmaﬂer thhe ailensgtiid.c of the
=Ty oY) h ,
°°9é ffwﬁﬁé%é@%%@%?%%%mﬂh?%%ﬁ%‘%% sine
tha E%EHE ody of the ﬁ@w@@ang& i, 1 psebictocaccele mﬁe resberation of
tha oGRFRHE PHItY & HolbhEnteinARRbite ipliga bor e.  Further,

BRL oo e cu e .

. expansioratio mmt}hﬂ apanke ofi5%ith HO%; thdexpansionreEs beihglchlRalated

yf‘%dg?& romﬁémegmﬁugﬂ%ﬁg g% ﬁo&éaﬁﬁ? 6 b conmep the

eXpaREIQH rathds soeker. thantfio. the segoratiogubaeiof the owae'ané face of the
sepﬂ‘ﬂliﬂéﬂo@ BveﬂE MORhelithb BREAd RS rdth id Br%gstﬁéfg 4694 9 a result of an

‘%ﬁ?e.vez% e séﬁtutglfrom bel ng tw. st
exgesrive doarhpphied; toj the spptum.; eesepﬁlap gety degrgded, fopexample, the
regiliesbe tof the aqduﬂleﬁtlbwefed; b in &hidktiethedcRg) ﬂl@tsegfuﬂl Rends to be

: of the septumis V\nthlnarange of 04 to
da@%ggdgz?%l& predet ernmi ned depth being neasured in a ‘

di r eurther ot 15 pitefexsdhdes thad vxlagnntemal wal bftheRotd fﬁﬂhmgethy céwty
Bi?a%@]?ed M&a@'ﬂ?@ﬂﬁn{ of {hg B ?&&Le g[}cetggzggygfé stlgi%er from -

It nmeasure a&ﬁlrectlon 0]
dowardythe owierendihereehalong an akead cawty With

thic enifigguaesd, evisen theheR o ﬁﬁee&ﬁat s b@ aStd Sidkd ¥held e?ﬁﬁﬁ%utward

reslf Bpi i SoP SRR e DR Pl P poreily Y pruse

Ooumer diprp@racw agfunsh euslept forees t6 bemmﬂmedlmgt}mpsepmn&om the
%Wller than 0.04, the effect of :
prev n t slit fromopening up is insufficient.

* Vhen er At %Pﬁeiemhbg@ﬂt ereatogfabe distance betwicen the external
swtfAcek B8 BietcoffpréRiohOlilsh Bthb MSHdd AR HIehe 86l aﬁé a@atlo of the

g et 3 B R CRlfl & Che BiieS GnBiter opfover are

-eachiwathies tange bf 1.08 ts lL|4t Itsis hiso geeferdbdnthat A rativ of 4 dirSension in

A MR 0o Rl ARG Rl a i
of % minPrAxipof the esend adatgrte the ingide dmmtwgof e cover are each
witheelg $hsde omtoano ul W&thrﬂhbs@éo%lﬁéﬁfdﬂ&s MG thel ééﬁuﬁﬁ\i@fmshed

d the inner-

im0 SRR LAl 0 L SR LS anion E15S hore,

rib Em'thelaut ishprefirableathat idn g ages of\a tdioss deotit00f the space

‘ bet§v‘é51f1 gﬂeﬁ i R dcthgl Ao bojdg Bp etﬁ:lgbﬁomon without the

est a -t1gh
compresswn nbs and the Internal v%a]l of the cover gradually becomes larger from an

outer end of the cover toward an inner end of the cover. With this configuration,
when an insertion member is inserted, it is possible to prevent the septum from
being twisted. '

- Furthermore, it is preferable that a ratio of the predebermmed depthof the -

slit to a height o_f the main body of the septum is within a range of 0.04 to 0.60; the

' pre'determined depth being measured in a direction of the passageway. It is. also’
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Fufther, it is preferabl e that the internal wall of
the cover has one or nore indents that are t a2 ®Rbruary 2007
engaged with an external surfface of the septum Wth

“this configuration, even when a luer lock syringe is

rotated, since the septumis engaged wth the

-|hdents the septumis unlikely to - get tw sted, and it

PR PR R e

- P&ﬁSf’@@WéY ipfvitlen a rangecef /B2 mm uhaﬂfmd Withtthesecheomfigurations, -
' fii I
| vﬂiéﬁh the'4 fﬂrﬁ){é s(]elgltig% ?.‘@r%tﬁ%ﬁg 7 t a W&w@ 1§lﬁmal pressure, it

¥1 y prevegt the § opEvid Opr@)@etmper lgad jof ghejeeptum

_ ﬁ@ﬁi Dpd]ﬁﬁ@ lip pOWHearthe Ratih & GHAlRA thad 0004, 'tli@eﬁ'&‘li 8f prekeifing the .

25the septum at t auttedb
SHEFRH R R R Whdriie -3t lrfess this 0,60, it s difficult

ttamsaxttcmktb doldhan lmerwmmeaibenﬁud}i‘as ) hmtru anhsnahe defth of the slit -

; |
ﬂﬂ#%?*d?é’%%l%n REERRBRPLAP I e URAE Whe fhe depth
rﬁlﬁna:stlwu calt fefamethestit pod to isertive to hold

t]mgg@ﬂibn [ nventl on It is easy tO m)unt t he sept um

becau he. knob osition in .3Q the
out erﬁgﬁg‘ ey Lcls pS‘P Q@S l}Fbé‘ﬁpW 8%’%@“ the opening
ofkhetpedestal, ﬂn&sh:&nhlarlhb frbjectiayiociward ithe tdvieg and the inner-end plate

ofﬁl@ ié é%d%{ﬂéﬁ%eﬁv%«{?e{hg it rﬁ%pw%ﬂn ?f' tilfsfcogqr agx%btgg g,nnular
nboi@tﬁhah theh apaglar mb a@,gagge@fv@tlablt@msuﬁh@ «fhidie inserend plate,

tﬁ@&gré‘giﬁiﬂﬁﬁlngv}idlﬁuh bRifeasal portion thereof bei ng ‘
fornme astosrr ur}wéttﬂe slit, and after the
sept oh Yo FEetPFR g intemal wall ?ﬁi@emmias&ae&rmore-

* indents that tiw tebe engriggd mm aﬁ@xeanapsm@\@rofane gegtafm alWith this

c%ﬁ%nhéven ‘?fﬁ?rﬁ g\ﬁg{%relo% i l o n%dﬁgﬁ@é ghel%ptum is engaged -

Wiahe ardeni ore sepbew is ﬂl@hkdely to mumteﬂ,m is passiblesto maintain

ﬂ-gflﬁ,gg Ayl G 1A is a plan view of a needleless port
npodi nent of quﬁm{resent invention. FIG 1B s

“a cr @%@c’cﬁ%ﬁﬁq’fmﬁ RBrBBYr RATEMSTA Nortien At An opter end of

theloGver idchdth@re@ iWith thisasafig@etion den Wi iem nkerBAmembers are

oDyl nstoh P il Sl el %‘}Ltﬁféma 83, 30 okt i, e o

pregentrifie fing ‘alienpbt?mhgoﬂmntdmatheopémsendaof the dobvefrom damaging

 thehapel al@park SBAUEA 1Y the %‘ghg,?}ﬁ%mﬁé ﬁéﬁ&ﬁp@g%@ﬁ%age

ope

at aIEQSI t| on th;&a@corre
cover hegsentem ishend i silisgn b

. isoprese i-uiiber blutyd i) ﬂmlefmbm a&ﬂcmeﬁﬁ@pmic litorBer. as
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o r olfBriiad BEp S EoN U 3R e 4, eV, e Bahe prosent

~ invention, it is easy to mount the septum, because the knob formed at a position in

the outer-end face of the septum is pulled while the septum is pushed into the cavity.
~ In this manufacturing method, after the septum is mounted inside the

‘ cav1ty, the knob may be cut off at a basal portion thereof.

_ tis preferable that the knob is tube-shaped, with the basal portion thereof
being formed so as to surround the glit, and after the septum is pushed into the

_camty the tube- shaped ]mob 18 turned msnile out 50 as to cover an external surface of .
" - the cover. : -

~ The _-fo]lOwing describes embodiments of the present invention moré
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The septum 1 has a surface depression 2 on the outer

end thereof with an outer-end plate 3, whichh% {,l%ragezoo—,
in thickness, being forned aPound the surface ©
depression 2. Aslit 4 is provided on the surface of

the outer end of the septuml1. A bore 5 is forned
beneath the slit 4. It is possible to allow an

o B PRt s i 16, A SR A
portef apestobadimertt oftthe wybsenh enveatisng eRES. lﬁ)mmemds edctibhal view

AR R 4 AR eV ot ane

]eigver 6. An innerend plate 9, WhICh |s
|afgeAls@h6vbﬁﬁkFl’(§§ I&Mﬂ%?%@ﬂéﬁ'f&%dﬂé}%f&ﬂgw%ml |

T g AL B SOV S v i

td thelleeﬁ?sstaBY atoa ﬁosﬂﬁirﬁhaﬁcﬁr@e@oﬂ& ®he bpé‘:ﬁngvh evired covBe6 hasa

R tendtg ﬁo&e@@%ﬂl}%ﬁ*@%” it B il Bt i pgnnel 10

smas tosopenpioghe ektewiont A erptuepd, Lm!mth iswsdervfa resilienigmaterial, is
hﬁglﬁ@%}féjcdv[ﬁlgge the cover 6 and being free. FIG 4B IS
acr sectlon V|e 25 thereof along a line

"FIG ff JerEpssOL? Bithe p@ter@ndé:hamof; with an

outepend p&aﬁ:@tf)‘ cml&lch\ds Glmtg@fmtﬂﬁc]ﬁﬁ@é LHBulg a&m &-oluhﬂeth@darface

ddeleditdh 2. %A Bl i Bt @R a3 b Ber K Pt e POt . A

~ baye brig formedibkneathithe st GIt MOEsklble 13 allswandngssion member such

asS& BdrapYe Mkﬁ%opﬁoﬁlqge %%%Hég‘g? 'bﬁg‘?%x‘% di E*%fch the ORéﬂnEil’i%‘ of the

f@g 7%11&3% ﬁ%ﬁ&;éeyw gmpg) gl

out erAgagnilaatih 8 @ﬁﬂavidﬂﬁ arﬁﬁﬁ& tﬁ@@l ﬁlﬁﬁ:’a%ftﬁé; éJﬂ%M] 7 and

P an (%g&iness 1S

foghedardundrEhGingA, end béthmmeph.hm d)&nﬂ]:s Iamdvanhe:d/}aétw@dsmﬂ&a cover 6 '
aﬂ\ﬂ}}ﬁ@%m » sectional view The.main body 11, as a

iI's In the shape of an inverse 35 truncated oval

hspp ef thegepaim 3 ds shoyanin KlGs. 8to 7, FHa. Susdtperepective |

cone

vidweofMibeNsepb@eY 1, 1heR Siefite RERISIH €kb 'cﬂv:lbh%ad(bff 8l &RBr. 6 in the

L s TR TR IR I Y

bealg ioountidi inside thd@avﬂaﬂG lémﬁrhemg/ﬁ@@O?Ii‘ICb diBpis @sEb@ettiditl view
h

A EROHER o U b LY G, 1 o

segfimal vievs of the septumol @langea fmeeDd) ucrﬂ:“eIG dét alFIgd6A is a cross.

se€tidad PRt ABn@ A HRIBEGAFTCO YRRt Fo, BBL4 2 R rs@eﬁoﬂsﬁmew being

e FLLGS. 4C, 5, 6A, e bore
modihSd BReFRF QU TG oma b saptiopal sesholide soBhapalong a line
FﬁmmnMor axis extends in the sane direction as the
M) OTA A GmSh FIG. 3, the septum 1 has a shape in which the main body 11 is
sandwiched between the outerend plate 3 and the inner-end plate 9. As shownin

FIG. 44, the outer-end plate 3 and the inner-end plate 9 each have an oval shape in.

- a plan view. AsshowanIG 64, the main body Ilhasanovalshapemacross__ :

sectional view. The main body 11, as a whole, is in the shape of an inverse
truncated oval cone. In other words, as shown in FIG. 7, the width of the main

‘body 11, being measured in the direction orthogonal to the bore 5, gradua]ly becomes

smaller, from the‘ouber,-_en_d plate 3 toward the innerend plate 9. In addition,
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the main body 11 in across sectional view "A spindle
‘shape" is defined as a shape forned of two aqgg%ﬁﬁﬁgy2007
are conbined symmetrically sdthat both ends thereof

are pointed. Wen the septum 1 is not disposed inside
the cover 6 and is free, the bore 5 is not closed and
f|UId is allowed to go therethrough Li ke the bore 5,

iiratgloh e 32 S S%idell ot P B Qe il Boay iy e that &
cgmpresmve ébm@mn bfgappi@dd:b themeatin boat}olmmiomhoselths ba 5. The
bod :
d%gﬁlleﬁret% m r%?n Ealc.;lgs g?r e‘r&% ?‘on ggspas fed e%lglng alooxg
t he af(”nsé oWt £lée G0, and Acthe re 5\hasinthaossegscional view, a
spimdistzipe dvhdie tnﬁteﬁoﬁﬁ??ei@ exfondt e tRBbdnd df¥%ctich %‘ﬁxet R&jor axis of

‘ tl%eS conp %@Sﬁg{]ﬁlrﬁ%@g% are %Sl“té:ﬁogq{ﬂel nS|g E d.gs a shape

fcu‘nmlsofsmmam&hat\arewombmed Q?b:&ﬁem‘icﬁl\ly s ﬁ’idt&ﬁith \6@Hy thereof are

F
Pl AR i L0 i e
5iip npg elo al?ﬂr tidg allswed (b0 gn thénethrohgh.e dﬁ]ka tlee barei &, the slit 4 -
efRndd inl the s&R% @Em@ﬂdlf'as mAjoR akls ﬁ&?t ' thy b&W 5 1 %?%ngmous_

- ttg\e; pe of,.a erfect circ “The' arreter 0
F‘iﬁ%&’écorres Iarger fromthe out er end

t her e’Bhe (mhm'ewmmbs 2 are provied At dvd kgh sidewadd of {12 main body

U 'ﬁﬁ%rta%rﬁ%a@ 28 1 iR g i 55| defhon g bore 5

Ise ispipgfuim ple s andyntedhani theeconer Gathe ndaidi badystapas the

f_ .mmgsslaiﬂnhm B ol 0% nsidl ERAGEy L8R Ak aper o

" Pinor RS Bl 4 S5 ore R Tessertabpamantis pivh e respectivel
oftthe yolek Gofihchreeapentodirot! FI?G ]QA m‘ a ci‘dQQ s&%humaéw of the
cEFe hbp 5 IBETH G M0, 1 S epE Bl RV therat |

di sc- 'Ehmg@ﬂ@sﬁﬁacfd:htmvéif@ i) i medress smﬁudsﬂ}é vieay iih thé ahase of a

PORRLrCE oo SRk of B [ BF T gAY Mohef e Srom the

rrpr SS| on

%exﬁﬁ%@eﬁ &L\? FPW@% 83} ma»sar the inneend thereof, along
thlem:t&tl -divedtignt afﬂle%aviw icaN s @t e @xdly 60 &R Dt es.lé@@% ce 13,
be%%&‘é@\% M A A A

tett‘)thmthdﬁapa'edepm@ ashihesdydobmiviarstégia ppovided 6n tls inner
erdi SdcHa e %&ber&@%pé&@ 489St e gna\fﬁ bb if&(? ﬁ?et &)%‘8.?831%{ qu% 12 of

such a sta SSl ve OI‘CGS rom

the el R K heonsiiones asthetaperkarare 13. 4Pl mppt-endiplage 9 is
to bb ositipihedinkhe aﬁc@ﬁaﬂéﬂﬁ;pﬁh mg particularly large . |
(o701 o] A=1S S in.s a direction so ose the
“bore c”]‘%mﬁ 1% ?glbe Uqc ¥ quge %.g{taxmgé)etween
the exteraslesurfarps of they paifr mfc:emprédmh b 12 off ﬂ@@ﬁﬂ)ﬁﬁm 1 and the
I 5
m gisae andalé Iﬂ[%ﬁeﬁ“éﬂgué}hﬂe ot 89'1135 a 6v rseha}f)e T 8> plan view.
Consequently, in order to be dlsposed mside the cavity 6a, the septum 1 is to be
pushed into the cavity 6a while bemg compressed. When the cover 6 is attached to
the pedestal 7 whjlg the septum 1 is in such a state, compressive forces from the
cover 6, as shown with arrows in FIG. 2, constantly are applied to the septum 1. To

the bore 5, particularly large compressive ibroes in such a direction so as close the

‘bore 5 are applied from the compression nbs 12. Due to these compressive forces

that are constantly applied to the septum 1, the bore 5 securely keeps closed and:
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~achi eves liquid- tightness, until an insertion menber

such as a luer is inserted there. On the upperpbtdaRMHoo7
of the cover 6, a male screwdlhread 15 is forrreg% aﬂnz_

that the cover 6 can be engaged with a |uer |ock
'syringe. On the lower portion of the cover 6, an
incision 16 is fornmed so that the cover 6 is to be

H%le pe staéﬂﬁle%séeegi—%é}%sffn %‘? otr on 7b1'%dth9re

i nci s Cnthecuppes poetiorn Q’f?ﬂ@)&p’W@i G.Gd mal@a ﬂtprewdﬂ;lm&el isciosned, so

tﬁﬁh@%ﬁmw b8RALASRH. with & 1u Bpﬁbck%gﬁﬂggsoﬁﬁlé lr?%r bértion of

nd the,inner-end_ pl.ate 9,.to t
Beptr  AL Bhciegon 1 i (13080 £0 tlbecRoNER § 18vipche ved onto the

pedmmlt'i whenehbgrofrasio t7hi ofshe pedssthll 7 (SePOES wh@ ﬁt—t@d ?tho the

:jﬁ%g&[ﬁ;that the septum 1 has [iquid-tightness..
addi

1'0n, as expl ai ned above the. main body 11 has
an ovas @h&yeexpialaed:,rmpmawe dorads wieeeonsimetly @plied, via the

G Ql@ﬂg‘aﬁ‘ﬁ%&ﬁ%ﬂ WRE R Aot B ffeion soas

%@eéesebféqwmb&r Aot ipserterd it is possible to

eﬁeuré &@ﬁ; thé sé;b’tﬁnﬂm ihas mgehd- ﬁ%lhmgﬁ% t Bfadmﬁbﬁ,rdﬁ'xp]%ﬁéd Sove, the

the C rLesul.t an insertio
KR FL 1B ah Syl SHERY it s S ol 3o S she tmmmrgsgion Tibs
12 hre mwleleﬁ at thecbatk Sidemads pthe $naih bole 15 @pthermihot akis dJrection,

R A s

the ¢oxey 6. eﬁ%@g‘hs % Wehe@aam ingedionohember suwhers a Iuer
htdigh thaREE 8dndRBE Borkd, YOS Gh owigjht d

-_;S%ﬁ r{g r from he ou er. end, si de
enigh ih SRk o Che GHESTTBGWETATCHeUHg as. -y

ordbetcemake tlie edrape Sfhce ﬂﬁ@eteln(mgh lthe aghdizt 606f thesover 6 forms the

‘mﬁ‘éﬂh@g@lﬁ%@% F‘FM? SRR Bt ot B Bie o e side

towaed ithedanen end mide) eviigh alsoe porttobuibes taxachieving tthe ease of the

mbassageway) a shape of an inverse truncated cone Due

‘to t e, it is ossi ble to ensure_that the
: escagi!? "@3&&(8% 8 T é‘eg ﬁgawaﬁ showmpeFlG@ng the i body 11
hashin 2 Sextival a:mssﬁ@ecaénauh@ev@ (beai &cnbﬁbm blaﬁ@ paialm € the axis

Ofttﬂgg H@a@e@?@ya ssﬁtﬁ et‘%f%%ﬁrg %B‘@J CspacE t ertf)&gls ghepe, it is

posgp é‘D@ﬁ@W@W theeescapresspare Edgr@ emeudgls b dhe dfner bed side of the
ca@iﬂ} 6a oI &ﬁeﬁBr eﬁ%&&lﬁé Ghee 3 negﬁ% %deo"fl fs%gig@ Segg?%hmon the

Ier

, r FIG
| °“ferh ﬁst it lﬁrwseﬁfet tozﬁﬂa‘fedaq lgecape rpace thtcs dptger snpugh while
-premmniglmduéucﬂmﬂthéaﬁﬁt@@mﬁ%ﬁb:ﬁgﬁﬁoﬁhe tugOL.a luer is

e R R 5% %iéif}%nvﬁ%qe’m'iene%%“' ey B0 1 has

| bottnthe skt drand tihe bore 5, whersbythe 1psemz:m:l eflan am;érinmi setriber such as

« B0 S U sl

t?gl-ﬁﬁgs%%' Ehibved due to
$5ing BAER:

e septu

On the contrary, in a case where the slit 4 is not provided, and only the bore

5 composes the passageway, when a pressure is applied, the top face of the septum 1

tends to be raised, so that the thrusting force from the cover 6 around the septum 1
weakens. Therefore the bore 5 opens up easily on the outer-end face, and there is a

_possibility of contamination by airborne bacteria and the like, Alternauvely, ina

case ‘where the .bore 5is not provided, and only the slit 4 is provided, it is difficult to
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- maurhosiyaH) ia the direetian ofithe nisderyaxis ofthe bareshadarges thn the size of
- thehau bd&lyFilcin b Hirdchor bitede ﬁﬁﬂidiisamé bf the R 5i OI'EGE wHen the

tends to be raised, so that the thrusting force from .

the cover 6 around the septum 1 35 weakens. Thg@@ﬁgl 2007
the bore 5 opens up easily od2the outer-end face,

there is a possibility of contam nati-on by alrborne
bacteria and the like. Alternatively, in a case where:

the bore 5 is not provided, and onIy the slit 4 is

ided, it is difficukt to Febr ry 2007 . '
BB ekl Srelhhh! SULL o1 3 A2, TR ERRE YR 2000 sepst the
insegtion dlergeag Hunther titis difficeslé ba hmid am%bﬁt@bns&ubhlhﬁlmber at the

R i MR 5 " o,

qwrt@ perform, inshurking pesitioning ofithe slit at the
Ht oglﬁoﬁil ff| cult to perform including positioni ng of

sl t he p03|t|on The slit 4. m
f or rre&ltbﬁfﬁ% étDE‘W}Be E)rgn%f%y.%#an& aslitinte thematsrial ﬁgthe septum 1,
vatiptugenof a kifd, thLlSﬁ life. aThBiBoge 50is fohﬂeﬂllhea nidMinB rSoess by

s GEL TR B ﬁﬁﬁ%ﬁlﬁ%@fn g 158108 A e

cetresnondmgr focthe dwee Ag shructvioe en Ev’hldlhdl&sﬂrtuéb tund ¢heé hore 5 are
forie@NeonbRiuplidly cﬁn%dmtag@ 119%@%&] ?ﬁﬁg R p%e first, the
OW ng manne

conti nuousi &@ e in
é‘*m? bog%%b%iﬁgznqléew f@é@ametume Wénbd%img the

pbrtivei whemﬂhd@ﬁt atlswae saR. t Then, AVl @ th&RY Wach & K@ife, into the

'pgﬁ:[o%;aggervéhvﬁeﬁshtgh{}ﬁ #o lt) p?ﬁlﬁoxgegieb‘f gﬁ{se Theg}i énaq]ﬁ%é ta slit, the

keife cambe put thrbestpths hore i ¢l male thh sht 49 B@&fﬁﬂoa@hdm&he skt 4 with

— gﬁldﬁhbé by aia%rgg' fengaR @ﬁoégﬂh o tdYnak p??cg%r %s{?ﬁﬁ@gmate

ﬁb}g t so as to &@
gw da rifivele its plsopossihlgdo sprvei @B@B@n@llefox pragtiRa use in a
corltfitorptiee ehs p&dRm oaﬁeslﬁﬁawgab Qhe slfd 4 %ﬁﬂ ahl Lﬂﬁybifietréﬂed sEate. In

o S o A 5 oAk 8 B igerion

n:wmhermhm nmlsamtumﬂge msdd. atlndsus:haei easel, I‘the Girblem portids, functions

Sﬁgs il t| 'tﬁé@aﬁ%g&%{n%mﬁaéﬁfesﬂﬂene”at ed portion with

en 1t 1s actually used. In such

‘ a cas@onf-lhll)’ i shewn s ilCo 84 the maim body 81 dabsinaneriosd septional

view, éﬁ@v&ﬂ%ﬁ@pé‘%ﬂ@@r maPr Iﬂﬁg eﬁie!an ﬂn tﬂﬂ%ﬂiﬂ diYectiBA as YR ajor axis
t he "WIE é"ilﬁ N a cross sectl ona}, . _
of e om0 7O BT G BABT ot HeLP et JREetipoyif got limited
tostine colifigortition asl ithis awedpiablaxthat thé nidia lhﬂyeuShasn adhape as
SHRAR PRE 03 ofiGironiOUE KSR iPRIGR of {UBY delblon of the

mte

nal n body 1

-th S of a cros i on
eb‘?ﬁ .%WPB?SS?%@I@&EF 8Pm£32‘?5§108f1'11%9h%2 @cﬁoglpsessgve foroe that is

ngmughh@d@dﬁzeﬁo&%ﬁﬁ]lbéh@ﬁiﬂln body 11 in the

the mteblo 05T SaYnRieRulled (Rl o dorpititay Biiererabl

~ that gae natio of tb@rdpﬁtés@ hetween the extvermnal surfaces of the compression ribs

12 to the inside diameter of the cover 6 and the ratio of the major axis of the

.35

- Inner-end plate 9 to the inside diameter of the cover 6 each be within a range of 105

to 1.4, Further, it is preferable that the ratio of dimension in a length direction of
the main body 11 to the inside diameter of the cover 6 and the ratio of the mmor a:us

. of the mnerend plate 9 to the inside diameter of the cover 6-each be within a range
of0.8t0 1. 0. ' o :
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- following explains the meaning of “the thicker portion” with reference to FIG. 4B. - |

| ar ge enough to close the bore 5 will be applied. 30

In order to obtain the aforenentioned effeCt31WFdhumy2mn
certainty, it is preferable 1Bhat the ratio of the

di stance between the external surfaces of the '
conpression ribs 12 to the inside dianeter of the

cover 6 and the ratio of the major aX|s of the

o cacrnetet i Fite. AR foand Ty Bxbord s i fmbed ot n g vertial

 crasspedian, aht lengtinin theenrinty axiotndithe leigeh ih Bhe ARGk of the

Eiﬂ%d%ﬂa?’g epbqilly baG R ReIn 1ho bBlhS Peffdeiithe hore 5 and the
sgkftdoward thecbatipme of thedseptumel. 9 Inwthdrewonds] the ltireGeit dormed so

(N 8t e AN B S ki

Feb
%@P forrred so that in a vertical cross section, _
t he |@ﬁgﬁ thesa corfiguritivats, #%é fosaitle id‘tﬁvoic?ﬁ !lata!kag@ofzi"ﬁ‘emdual fluid

“’mh"% 1 5 B0 0 T P o R 6 AR tlear Pt pid. More

cally, taswnentianied above, eompfessive forept fromlithel covert B are constantly
P BSDRE o U oaS oS D i
FZ@aEea%n%ﬁm W@éﬁ?‘(ﬁrﬁ’{wswmwpp ied o Bambong iy averdy dhe closing -

 forte m%tmg& & ﬁne: (ﬂ:.t@i'/ ol side |o§€ﬂ@§tﬁ‘e<5{wgel‘é\%2}a %&‘@A sizé UF the cross
u e ut as |
s4hen 2 %%F%t TR the | Bt S0 38 et g 1o b 5 is to be

sempntisitepusiiedvwat tovonyithe fnee ehdsitesf i:]lie)septdm Lovera fesult, the
flaHdGis GeRBan frbﬁlbﬂ:lg é}ﬁpéf tﬁg Hofe 5'2) h nner %%%@F |5?¥ %lﬁ Egptum 1.

t}t@dilﬁd?u)eea&m ¥ the B@efdd0sia8 13 el |
ut e §’S€S|0d o@?hgo%ja ‘i} 5. V\hdg’gedia%rl}e;égr e &?ﬁes larger .
e the 4, 5 torasltheoimmerngad S | More sueatically, the
compmsswmfommppheah to blee hoxiwe body 91 toﬁ th@ se}ﬁaﬁﬂ i3 r&dxalthy internal

B T e e ——

Sl@‘he WO@ the ravluah flaid émdSstmleeceWetfhEes epthurthat it iEhpushed

 towRa® EheOhinbhéhdaAdd. t Y 6a of the cover 6 al so contributed

to t t th f th
t aperbdt Zpaae Thaf, T B enriniet Sy 18R ket in & cross

| sebtiorge view, anmvihshapote lshemi is iFiE. lu&,vmfadte&:ﬁﬂwdlﬁ alcirefilr shape.
. GoupLes
s T RS AR i e

oqe,qr anorgof e @H@Wﬁ@t@i@@-&}@@a@eﬁ@b dloeoutrend platg Sthasian area

| s:iehiha@hﬂ RBirge@tHaf aderbh e OF thd &xvki tg’@{ of 8 covdr ]at the quter end

dual fluid te o recel ve

f th
- Po %%??%kﬁosﬁﬁg@ré’%ﬁi&ﬁ%thet%\?ﬁr@dt MHate; a@n@k@umﬁtm’@nd the

ouiter-qoisiglatel 2 hhdthie surtaco depreseiofl 20fhat eerdehs EliRlaS8O RN | luer

or RStk 1 ifseifedSS
* Ifthe area size of the outer-end plate 3 was not larger than the area size of

- the cavity 6a of the cover 6 at the outer end portion, there is a possibility that the

outer-end plate 3 might fall inside the cover 6 when, for example, a luer is inserted. . -
The thicker portion has an effect of preventing the outer-end plate 3 from
being drawn into the cover 6 when a luer or the like is inserted into the slit 4. The

In FIG. 4B, t1 refers to the thinner portion and the t2 refers to the thicker portion.
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sectional view, an oval shape as shown in FIG 4A, or
alternatively a circular shape. 25 There is rlQFebruaryZOO'?
limtation about the shape oi4the outerend plate 3. It

is preferable if one or nore of the follow ng

conditions is satisfied: the outer-end plate 3 has an

“area size that is larger than an area size of the

1988 0 AR o oo BBt 8 o

plate 8k eThp thicknnss thafthe Itme@u permomeapcmds thke thiekness of the

%&aﬁﬁe@%eechﬁﬂcﬁ ttﬁé“sm%ﬂfe%’te ghﬁsis th'i‘%]e tertioe S%ee% the edge

Ize O

: er e i ke is _.inser
P?ﬁ@noﬁ}ttgﬁ %@HBHW Retweenghe erdernal sudncet ofdhe mpaindody 11 and the
- esuemzoéurfetcsa)fcme bitteBen@f platee 3csy@rth@ dize L RBLON AT theNSurface

ssibilit out er-end

ABRENS 2, B Sronfit RS Serlews 1wy ths %bsﬂer peftion 1, which is

tlunmmiﬂ'mn the lthizkex portion a2t e, sefphien tihis @h@ly fefsihehatd® thioner

f f 35
ofl {1550 Hat b MG ORROULE CoBV PR acall ot Hoduced
TQSW@E%’&W lesqrﬁensl it 4. The follow ng explains

t he ”E@ﬁh Bhe kEptuRP 1t ‘hrﬁ:ﬁ th¥ bleR! &pehehnt 8 it is-
t.l, refer t he t.hinner portlon

PRI fi2 gi"‘ﬂier@f]é‘%o? he Hake fte Sg’&r"ueﬂsolw g case where the

coMneldahqwﬂGﬁ% ledlltedl infi miceas of ta&:mig otitfthe Thércdsehe BRE! 1108 easy

15

20

. inpide thrifigve chaonelj

e f t he outer-end | at e
togﬁg#ﬁ§8¢'ll C HESS({L?(}.ISH#G%F#&}% eﬁﬁeng OlrJtI on corr gsponds
‘to t hEhe saptrmekis maguntedin Hhercovens, Wiele@xpandmglthe(nmmbody 11.
m&hbmoﬁﬁatﬂe%ﬁgthtﬁset(sé@sfdl%ibﬁﬂ:@'}ﬁ&mﬁ%ﬁgeﬂ Rebe septum 1, as
et ween exter n

g iz B3R oheg ol ahm e Bt e s FIG 8B) of the

patiof theeowdr 6 heddo l@dil&ii@ the atfin Bodsﬂﬂl t |With ¢H %oﬂﬁ’gdrhﬂ&n, even

when Mo PR ey d%ms' B 155 B QbR e R from

oft mttxmgt ﬂnholthesomgﬂel ytate acts on the
e8RS ne
iR 8 fﬁﬂéeoo%&‘ 6 | nsert edtehecag) c%a{é R tgwardr

uce

S i on nber 1's
- ,“‘1“3%4% 5‘%‘?&?95?&8? Aeds Oﬁer@érﬁe%‘ihe shiporr e H@ﬁ"acew,f the outer-end
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35

plaecs/i dhrdditive, s@pé Ui durfidels dBEreSssdl @edt esﬁhsibr?easm to

stk e RS o ne' contained i quid

has bisqeefarabla tpaoaegs tlef sivesofiibe eertutrh andethe oovek Ifeso that

mount e

%]imf rﬁheéegf:um 1 as being held in the
coﬂiﬂﬁ%lﬁy ﬁhéﬂ@i‘igthtm%fﬂﬂlﬁirhoﬂth@obﬁs@@ b @forldi tlﬁé"'ﬁuaﬁﬁbd?l 11.

body 11 of the se ot._b unted in
cove rIt‘L ot o ﬁ'lp’gﬁm%rpﬂ?eb rBto ﬂE‘cse?)g e e% when
1 Iﬁfmohntedparthe obvertte dbeeeadnus ehatf dncdiiediaviyytdacofithe eover 6

hagaégxaﬂ%%%\%%ate g&(%};.o e sep%?ﬁw | s%g)eléégg@ tggfv%a glamemrl

yger toward the inner end side, even if a force that

reSSI on

| the e&?ansﬂn Eétlcg o fSWithtp a%ﬁ%ﬂ of B%O&)f 4(55)?1 n&ﬁefehﬁ]el exg)ﬂhgoh Yatio is

‘ presses the septum 1 outward is applied due to the pressure from inside the flow

channel, another force that acts against this force is applied from the tapered surface

of the cavity 6a to the septum 1

*As mentioned above, because of the conﬁgurahon wherem the septum 1 has :

~-the slit 4 in the outer end portion thereof as well as the bore 5 as an extended

contanuum of the slit 4, it is possible to make 1t easier to insert. an insertion member
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oFfiS islifiealte Biee

~inside the flow channel, a force of restoring it to

the original state acts on the 20 upper-end f 30&ecBfuary 2007
the cover 6. Also, since thel®uterend plate 3 is

pul led toward inside, a force operates so as to close

and seal the slit on the surface of the outer-end

plate 3. In addition, since the surface i s depressed

A0 b h@mdlﬁg{h%r{stqea?ng gfiftions, 1, Db BHL top rake 2
cemf@@:amn tthat sefsfien ﬂleaﬁﬂlowhg ctheeratip do/lthhat wiflintthe range
3R B A brfhuls (1 Wheke | gge%g&rfg élgl %ﬁ%gﬂ%%‘%rléfq@ﬁ{ 9 in the

e exgﬁr}fl onratio IS cal Cu
ecRytsAZYTaY |jads didi mmsea@s ¢ hgight | of thﬁ seplem 1, as

sh‘@meinﬁl(pm he length a of the part of the cover 6

~used g naln ody 11. It is not necessary

t hat p%é *‘ﬁt‘g‘ %B‘%Q e septum 1 i s expanded when

it i sWisnrthed.silin Eismaﬂe:vdtalﬂ) 07, rthereera&@msmbﬂitjﬂﬂiat%h@b&e 5is’
cavi.t ace :

KRl %ﬂﬁgﬁ%‘%’theo?% BpE M Feutiiof 7 B S BRIAGHRR Vibooss, for

e%ﬂﬂéﬂé eflsprwhen the riemal pyessmpﬂlad,gt@e Sepian ¢penreup more

eddilf®n tBe @uﬁe‘r@ﬁd é)%i‘ﬁdh tHerédt! Ak %hé Bitrar®, rv@ﬁeﬁ?ﬁs[tﬁ?s r than

is .applied d he pressure ro
T RARIHON TPk hld PR dntamien Fepbes and form
theghitdst this force is applied fromthe tapered surface

above e%(*aﬁ%ls Wit Pthe Bk e W 1o A SR 1R g e

expregged by Fee forulay@.n the outer end portion thereof as

Ul e e e e Yo ey an

| |
.Sln'ster th%ﬁﬂgt?ls@'@?ﬂ% %}3% éWﬂﬁbél?ﬂﬂ QA enmcibiers s anpssibility

that ¢he mtergrni fues 6f the rsemim 1 iopéhs P when lﬁﬁ:@é@hﬁ@is%\pbﬁed -“When

L R e N

¢ruitas difficulbtoenantain ﬂwmaeswwytbwau@phb opén ditea issmall.

Lo r”e“w Shovitl hEPICOT Fhe nHRuAR 3R a7 engaces with the
b o SepgALLe, BY RVEng ¢ e(q;)mx]wéﬁ ﬁwathguqlhan configuiration,

it Serpbsaisle tth grreferidhe i fiosn de bBivhdehYtHeNGddebAE 7 and the

_ 5|s formed as a through hole due to variations
%\Bﬂﬁ?h

e manufacturing process, for exanple. Al so, when-

the iFTheesurfcepfetheunaerrendaplite &dof theeseptptuinisdiabs With this
?EJL%EE SRR ﬁ@d&i@fﬁ]&& ihsifid thd Bbte, b HirEthe fdlaibility of |
caarlfls Bhbles pitheikerte remain ardenddppesber . hol d' an
i nserA ipieri@diehe sépitnd DERdUIE rrevalrubbéiy rEb&h&ﬁt%rm hefa'i and
pr?lfgil fb:i ﬁa%%het: Q&&nésg S %8900 %OLﬁcieasturg gcc%!r to t e \ylé Spemﬁc
examples of the material are synthetic rubber such as silicon rubber, isoprene rubber,
butyl rubber, nitrile rubber and thermoplastic elastomer.

The characteristics required for the material of the septum 1 are as follows:

slipperiness (effective in insertion and anti-abrasion); resilience (effective in

restoration); strength (effective in anti-abrasion and durability); flexibility (effective
in insertion). Amaterial that has all of these characteristics in a good balance is, for
example, silicon rubber with stiffness 30 to 50 (high tear strength) according to the

JIS-A stltfness standard

A matenal of the cover 6 should have appropnate hardness i in order to hold
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expressed by the fornula (2). 15 0.2 mm< Ls 3.0 nm

... (2) Wen the depth Ls of the slit 4 is smblggf 2007
than 0.2 mm there is a possilBility that the Sand
outer-end face of the septum 1l opens up when a

pressure is applied. Wen the depth Ls of the slit 4

~is larger than 3.0 mm it is difficult to formthe

| passggevvaytag@c% e%ﬁ%dl héber tgtfgxn% dg%‘g‘&g wptsHials are

pquarce pByprapyleann lllblylethyl@les wdlyahidep gobyetinflert terephthalate,
Htgglat&mpgﬁgﬂbgﬁa%@cgﬁpkgm 1. By providing

ration, it is

the a&ﬁg
" possi ds preeresectional piegieidhe @ﬁkpcn“g ob thagrahodiment of

thb pr@eﬂeﬂvehn&l and wiieh amtlwn 90 lﬁsbithééi%@d ofAsttBs Tuer lock
a

innersend plate 9 of .the se ‘
- SyEinge 0 bome mserte ;e SSpRih ) Tpdhed demaviay bérethta Wt 21 soas
- tpairaw tébldmmdn@lateh& apds shbithicker pértion @ $he) @uﬁé@’bhﬂqﬂate 3 is

S e Tl 00 2 e

fudher RRshedria, the driaperpgrtinasw ig tpioitinners mpre 20wl G6in the

' {HiRRGLPEAioAGS OifscihﬂEdteﬁch Bgahlisi A TiRehd fei*@nd Woﬁﬁt%s been

t he mat(ﬂ) gllaﬁare the rub
cprBERred P s eqver whed pu si(ﬁmardrﬁtt {iei hottom of the
septivine . aihug, ithe mmbmive fGi'oaSHyoﬂﬁroovéEhS act1n§ on the septum 1 is

r@l@é‘% @méo%a?{ “%%ﬁ}%ﬂ ed for the materi al

sli pperiness (effectlve in
i nser Whan shel l‘aﬁrt Jock bayaiigen3Q is etiabédens hefreg fimspirtede the male

t .
S‘WW&‘% ?_% i"’“fj‘:ﬁ‘f’&@é. R Bechfb Bkl with AR A 3L00nARA 22.0n
s all of these characteristics ina -~
good mmo 1}1& loflo h Lﬁledeutltﬁ@@eﬁmhbgﬁsm%edmlts .
| en ccordin
ofifighd GERR A b she iR o b oG Rn At 6ot 9 and.
tlg: amwdaxirib 8 eItabqsrsbqie; attthe hattones the septumldy theacolyirdssi force
bﬁh&eﬁw eraet;%% Plt‘ RRe SRR o B ag@ﬁ@% §h Bei)%{lﬁi Phnd thereby the

r. For exanple mat er | S are

: b?)‘@l ¢%€f-al , pol ypropyl ene, pol yethyl ene pol yani de,

pol yet?\ﬂ;elneuhe la@r IS«ﬂi’l@ﬁﬁ‘lg%tZB is rBRtdPAOYIR %aserte a tmstmg force

RO 0% BhfurS XGRS 8 rinbcibe o driohges twisted
@em-dmtmh

e piropeSties e the Bmdaem.alloﬁtlcmrmlmnn i Iiﬁimch/lamabe ghereisa

PEABEA 5 410y 00 PR QR e B o

20
%%ﬂﬁﬂ%fa@ ockisys@ea 20 is éﬂl@iﬂaﬁmt hiz endes to sefwe such a
piobhng i8 mﬂmmw Giﬁ@f @éﬁdvﬁﬂupﬁ‘l(}'d" Q08I 1) %&éﬁ%& §7a or

ineh® 152 380y AP S ERRLCR A DS UBPE RGNS O When the

indents 17a or 17b'are provided, as the luer 211s mserted, the deformed parts of the
septum 1 enter into the indents 17a or 17b. Thus, even when the luer lock syringe

20 15 rotated, due to retaining force by the indents 17a or 17b, the septum 1 will not

be twisted, and it is possible to maintain the passageway.

The indents may be in the shapes shown in FIG. 104, projecting in the
dn‘ectaon of rotation, or in the shapes shown in FIG. 10B, like gears W1th a number of
indents, or any other shapes. |

FIG. 11 shows a modification example in which the structures of the cover 6
and the septum 1 are modified from the example mentioned above. In the example




further pushed in, the thinner portion, which is

positioned nore i nward than the 10 thi cker porlglgg.grdm%,zom
is pulled and expanded. The 1%ner-end plate 9 that hds
been conpressed by the cover 6 then will be pushed

- .. out downward at the bottom of the septum 1. Thus, the
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conpressive force by the cover 6 acti ng on the.septum
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erpmmoeca due to retaining force by the indents 17a or
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 shifin SR UBEL | Then e i BE 100h Jcie ot e theseptam 1 is

pushe] &b ithe cavdtydéqr esdrothatrthe keick- ‘like knob 18 is cut off at its basal
portion. By using the stick-like knob 18 like this, it is easy to place the septum 1.
The other methods of manufacturing the needleless port will be described

below, with reference to FIGs. 13A, 13B, and 13C. FIGs. 13A, 13B, 13C also show

steps of mounting the septum 1 in the cavity 6a of the cover 6. .
As 'shown in FIG. 13A, when 'the septum 1 is manufactured, a tube-like
knob 19 is formed on the upper-end face thereof The basal portion of the tubelike

knob 19 is positioned at the thicker portion of the outer-end plate 3 around the

suﬁhce depressiqn. 2 s0 that the basal portion of the tube-like knob 19 surrounds the:
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external surface at the boundary between the main body

11 and the outer-end plate 5 3. This conbi nat i10FeBfuary 2007
the projection and the depre38|on is arranged in order

to "make sure the effect of holding the septum1

i'nsi de the cover 6; however, this configuration is

not required. In other words, as shomn in FIG 11, it

27 BrREEL B B B e Yo a0

thoagh idtoothetcheity 6@ bﬂthelooaeleﬁ ﬁ@mhtl&r m&egeﬂd tide Bereof toward the

I
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hggm]gr[tils mliglggeﬂié lepeRRd, pl ate Sf atnﬂ the i nngr end

| at as. \Y, 0 e cover i-S
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' Lguratjon s in e.li ke .

RS ¢ 8 o8 To slpineSs thi, SHiFRE PLthe Epi 1y tho twisting
forpesthiak acﬂsm;lm tbe Indvdodk gyeimge 86 iptodated 3s beingihserted, Adwhown in
FIG! onek1aRitive 4% b8 agggdéﬁétmtﬁk DR eBORk Fhob 190 a;; the

i ti pned befween ortron
bgﬁi Restiony Fisteadof fryzma Qﬁ the main body 11 and

the external surface of the outer-end plate 3 and the
4¥§%ﬁy%ﬁﬁlg g the surface depression 2. 20 The
h? bes a nmethod of manufacturing a

need| A«b@s&lngdlot thef nmdlelwtmdt € rthe Qfretdint iprasn a dead space

BB S ISP Bt Sl iy e

oithe septump @esnm opevn easily, even

whbﬁ a%@@és&i’@: ﬂs dﬁwh&@;n uﬂa&gma@ﬂae Iibeale%ég Sbrt 19! fﬁd}:ﬁ@ structure,
d on the(g&ﬂ r-.end face t hereo

ltb%%%ﬁfﬁie A I VifSce knob 18 is
di spl aced fron1the position of the slit 4. In order to
“nmount the septum 1 in the cavity 6a, the stick-1ike
knob 18 is put through into the cavity 6a of the
cover 6 fromthe inner end side thereof toward the
outer- end side thereof as shown in FIG 12B. Then the
stick-like knob 18 is pulled while the septum1l is
pushed into the cavity 6a. After that, the stick-Iike
knob 18 is cut off at its basal 30 portion. By using
‘the stick-like knob 18 like this, it is easy to place
the septum 1. The other methods of manufacturing the
needl el ess port will be described below, wth
reference to FIGs. 13A, 13B, and 13C. FIGs. 13A, 13B,
13C al so show steps of nounting the septum 1 in the
cavity 6a of the cover 6. As shown in FIG 13A when
“the septum 1 is manufactured, a tubelike 35 knob 19
~is forned on the upperend face thereof The basal
portion of the tubelike knob 19 is positioned at the
thi cker portion of the outer-end plate 3 around the




surface depression 2 so that the basal portion of the
tube-1ike knob 19 surrounds the 18 12 Febr uar y123Q8ary 2007
slit 4. In order to nmount the septum 1 in the cavity
6a, the tube-like knob 19 is put through into the
cavity 6a of the cover 6 fragmthe inner end side
thereof toward the outer é%d side thereof; as shown
in FIG 13B. Then, the tube-like knob 19 is pulled

Cl %Ie the septum 1 is pushed into the cavity 6a. By

ng the stick-hke knob 19 5 |like this, it is easy

to place the septum 1. Next, as shown in FIG 13C, the
tube-like knob 19 is turned inside out/as shown in
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the pMagewpydrbaigfiomd bptwean ain g:lmeme?g fagh Pﬁgﬂgﬁﬂ:ﬁﬂbﬁd face
e -since. + ke ne
ther¢f, AP o BBt RTINS Vidbd o SR L BE B8 Boals* T (o
v dihieanaimbetiycleds alerobs sectiohZnfedirection @Oogonabtodhei prssageway
ot a oy P AGRARAR 1 T WcRoR UG P Bk 08 Bivact
diredtdonw channel ; a cover that is engaged wth the . S
g el S RSN i
deptlp fimae the virteedindifatcosfthefmain bady apkeitagdingnid the sapieudirection

ooy SSedBlddro B G B Tocrt on
innemembdace of tee nrwintodst dnd havirgy axiatsrabeedtiont dba spindle shape

[-NQ; [} septumc rises.a nai.n body that
whos%ﬁ?a en s'sféxaaeﬁ}]{dgﬁﬁhtﬁnggpeeﬁ%cﬁqﬂn 8%6 %8%@95?“&"% toward
athe eompressibnoribs hree pravidédat thelbotdf sidbendaof the nfaih hedy in.

the g Hiroghir b ad BBRATIRGRDY AR} B e o ana
passagewmyessi on ri bs provided on sides of the main body,

g?ﬁ% %%lﬁ% Bf) ﬁ%e c?)ﬁ%r ﬁgéé%z: G b sdchiof whoss %&éxggter is smaller
than a distance between the external surfaces of the compression ribs, and
with the septum being held inside the cavity, a space is formed between an
-external surface of the main body at a part without the compression ribs and an
~ internal wall of the cover, and the bore is closed by a compressive force applied fro
“the internal wall of the cover to the septum viathe compression ribs, '

2. A needleless port comprising: a pedestal that forms a part of a flow channel
and has an opening to the flow channel; a cover that is engaged with the pedestal at
a positimi corresponding to the opening and has a cavity that opens to exterior at a
predetermined distance from the opening; and a septum that is held in the cavity
and is made of a resilient material with a ‘substanﬁal passageway for allowing an




of a shape having a dinension in a length direction
larger than that in a breadth direction, the 12 pebmary2007
passageway includes a slit and a bore, the slif havi ng

a predetermned depth fron2ehe outer-end face of the

mai n body and extending in the sane direction as t he
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the IORANGirélioR b ¥&it® Extehd alonB rtl‘%jﬁilard?eeﬁ ghiggd ance from
the opening; and a septumthat is held in the cavity

sub GPRAREYHY, a re3| I | ent material with a substantial
| nsert| oﬁ Offt%’%er t e | nsert ggg‘%om %{Iﬁe eé? er gn?tefés smaller
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a direction ort hogonal to the substantial passageway

of a shape having a dinension in a length direction
adﬁdﬁsstm agoordiagibo ekadmnl or 2,ovhérein 't he

ga ts@gﬁirﬁlha%aﬁﬁ WAL Al S ﬁ&ﬂﬂﬁgﬁ%&{ﬁﬁﬁg h@913%: that
ore unpenettated regi on havi
shaperehosgapajorfaxisrextends indhe sathe dnecmm abdhe
_ Iength dlrect[on of the main body,
2 major axis of the inner-end plate is larger than an inside diameter of the
internal wall of the cover, and
' with the septum being held inside the cavity, a compressive force acting in

the major axis direction is applied from the cover to the inner-end plate.




mai n body, and the bore extending fromthe
unpenetrated region to the inner-end face of bieyAR Y007
body and having a | ateral section of a spindle shape
whose major axis extends in the sanme direction as the
breadth direction, the compgyession ribs are provided
at the both side ends of the main body in the length
direction so as to extend along the axial direction of
the substantial passageway, the cavity of the cover
NElfe rtedleleSdpatt actbiligg ®adinoNoVd)aRrdhaneter is snal ler
than a distance between the external surfaces of the
ihath arqupd an gRigr ond of the mairehedysraib eittaryendeplate that is
i et i.s formed.between, a
RPhsH 1 BB e oA EHeFo B P8 R W Pt of the
tcoeercmap beiesemtofthbsovend an internal wall of the
cover, and the bore is closed by a conpressive force
applied from the internal wall of the cover to the
septum via the conpression ribs. 3. The needl el ess
die meed elessaiontaccorduigtp elaimdror2, whkeer ei n t he septum
as.. on.an i.nner. end,of .t he i, body, an.inner-end
S RS e S T e
bBcdnhe] ofli the GhicPBndfact BEhe SR Body fo%atd @@ of the
mai n body, a major axis of the inner-end plate is
| arger than an inside dianmeter of the internal wall
of the cover, and with the septum being held inside
the cavity, a conpressive force acting in the major
axis direction is applied fromthe cover to the
i nner-end plate. 12 February 2007 20a 4. The
needl el ess port according to claim1l or 2, wherein the
septum has, around an outer end of the main body, an
outer-end plate that is .exposed to outside of the
cover and is larger in size than an inside dianmeter of
the cover at an outer end of the cover. 5. The
needl el ess port according to claiml or 2, where
l engths in the major axis and the mnor axis of the
section of the bore gradually becone Iarger fromthe
outer-end face of the main body toward the 21 12
February 2007 inner-end face of the main body. 6. The
needl-el ess port according to claim1 or 4, wherein the
septum has, on an outer end thereof; a surface
depression portion which,
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5is formed at a central area to be substantially -

| evel and depressed in relation to an ‘area 9 gep 2007
surroundi ng the central area2l7. The needl el ess Sol;uary
according to claim1l or 2, wherein a surface of the
outer-end plate is flat. 10 8. The needl el ess port

“accordi-ng to any one of clains 1 to 4, wherein a

ﬁﬁ@g@ﬁﬂfaﬁgﬂ% a body in a state in-which the |
S no nDun

septum | i nside the cover is smaller

- than a length Lc of the cover at a portlon for holding

8.he ”Hiéhé%@l@l’es&'ji@ft%b&brdﬁ?tgdaﬂiqh tqﬁe Erdt s port

accor ngtoc m 8, wherein wt umbelng'

hel d i 89 & outgy ead thareob 4 susfared emrewqmpwbanwhm}a

is &ngﬁadait DhBbritenl 4054 tdlﬁtﬁstﬁ?éﬁﬁﬁﬁaﬂl?ﬂeffeitahﬁ td¥8ed in relation to an
%&%&ﬁl{laéhdl Vi m% an expanded |ength of the

septum &PL 8 20 10. The needlel ess port

according to cl a|m1 or 2, wherein the internal wall

nof th%%m Q&Jg ¥ 1% so that the

di anet er ee%é aV| ty se ?el{on graa&aﬁﬁ&%g'econes ,

| ar ge® eoHtesend pipte pflafof  toward the outer

end t her eof aI ong an axis of the cavity. 25 11. The
of claims,1 {o 4,

eed| ess ord| 0 an
8n and P*&P]F‘ﬁg% é}etckwe@ e wherethe
ext er ndengthrlfsﬁoé’dneoﬁamﬁmdym ss ilwhichithe séptui:d’h@ not mounted -

& t t| Q, of :
%ﬁf’é TR S G 0P R o bk e Sghfi o it e

theaeidt er of the cover are each within a range -
of 1.05 to 30 1.4. 12 The needl el ess port according

to claim1l,, wherej t|o of mensi on in the
br ead 6‘??‘@819?%??% g*)ﬂ% Fethe i nsi de

di anewath thie sehipud bwieg lﬁhﬂuﬁldeaﬂiean@ér &n BkhBisich¥ia®iods within a .

ol 0 8, A B B BT

idihe septysr by thedengthdg. to claim 1 or 2, wherein 22
12 February 2007 an area si ze of a cross section of

-l{)jhe S t.ween t he xtern surface of the main

ody HOBfna hH TSN ri bs and
the i theenma}nawdﬂ of the cover formmg the cavity is tapered so that the

diameter of the cavity section gradually becomes larger from the inner end thereof

toward the outer end thereof along an axis of the cavity:

11, ‘The needleless port according to any one of claims 1 to 4, 8 and 9, wherein

~ aratio of the distance between the external surfaces of the compression ribs
to the_insic_le diameter of the cover and a ratio of the length in the major axis of the
inner-end plate to the inside diameter of the cover are each within a range of 1.05 to
14. '

- 12. The needleless port according to claim 11, wherein

a ratio of a dimension in the breadth divection of the main body to the inside
diameter of the cover and a ratio of a minor axis of the inner-end plate to the inside
diameter of the cover are each within a range 0of 0.8 to 1.0. '

13. The needleless port according to claim 1 or 2; whexein
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the cover gradually becones larger froman outer end

of the cover toward an inner end of the coverlzf@bll‘ﬂrygom
The needl el ess port according2to claim 1 or 2, ‘wherein
aratio of the predeterm ned depth of the slit to a

hei ght of the main body of the septumis within a
range..of 0.04 to 0.60, the predeternined depth being

Th |
H‘ZZZFE‘F‘S%%Q sEho bl ehln b ABASEAGNL) o ckepl Srtace of
the anainde ﬁhmp@t@ewhh@it thiieorspiession aihsraad ihe iaternal wall of

A e SRR 5 0 B o

: egH]é}&ﬂ? OVitherein an annular rib is provided around t he

openi ng of the pedestal, the annular rib projecting
1yowar er nd the inner-end_plate of the
sept u?hl%leg‘ilﬁol\é %?@80%5 af”ﬁ%?oﬁtze?’ eleial | of the
cover agatio ofithegnaditarmiviel depth dfethe shietoanheikhi oﬁthbmambody of
Wi t bgt r 0 nner.- e
ate, the vglbﬁnegt%gig %Onglflqba{gl ﬁli'e ﬂ %E degth being
n?f‘@él’]?e@% on alithepassagewey.cl ai m 16, V\,herel n the | o

i nternal wall of the cover has one or nore i ndent s

Tne <EhE oSBT Sttt g LOp G O hereBi ol ng ©o

cl ai nthe @metﬁtemﬁmeéldermh ofh ke sherm@m& RO ldﬁk%ctﬁtin of the
f anfered. 19. The _
pﬁ%@%&%‘es?&&?t ljgg o(rc; HPEO%B% 1 or 2, wherein 30

a material of the septumls one of silicon r ubber,

-16.50pr EhensddMIgdsp obyédébrdl% '&Hdé rubber and

t’ho manuf act ur | ng

t her nopl ast asto '
the n P%%%’i oy %%amuﬁé 60Erlar1&10iﬂmpezie t eannular

rihﬁpemjeotmg%wardﬂlenboaemdof nol di ng t he septum a knob

post gk Gt Gl btk PR el wall

ofathe Gaven and dhe iang: enbefptﬁbat rt]mrsaﬂmdahenl:sangags Wiﬁh a bottom

 sUBRB of thelthet MR gqg{,,y avity
fromthe m?rer end ffrere '1e er gﬂ%] ier eof

and thereafter the knob is
17. | ‘The needleless port according to claim 16, wherein

_the internal wall of the cover has one or more indents that are to be engaged
with an external surface of the septum.

18.  'The needleless port according to claim 1 or 2, wherein
an inner peripheral portion at an outer end of the cover is chamfered.

19. The needleless port according to claim 1 or 2, wherein
a material of the septum is one of silicon rubber, 130prene rubber, butyl
rubber, nitrile rubber and thermoplastlc elastomer.

20, A method of inanufacturing the needleless port acoordjng to claim 1 or 2,

35

wherein
ma process of molding the septum, a knob is formed on the outerend face of

the septum at a position being displaced from a position of the slit, and

when mounting the septum inside the cavity, the knob is put through the
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pul l ed while the septumis pushed into the cavity. 21.

- The manufacturing nmethod according to claim ZQZFebruaryZOO'T
wherein 5 after the septum i23nounted inside the

cavity, the knob is cut off at a basal portion '
t hereof 22. The manufacturing nmethod according to
claim 20, wherein the knob is.tube-shaped, with the

A O B8 TR bt

sapﬁ@mtlub@s heddntethReatitsi s turned i nside out
SO as to cover an external surface of the cover.

21, The manufacturing method according to claim 20, wherein

after the septum is mounted inside the cavity, the knob is cut off ata basal
portion there0£ |

22, The manufacturing method according to claim 20, wherein

the knob is tube- shaped, with the basal portion thereof being formed so as to
surround the slit, and '

after the septum is pushed into the cavity, the tube- shaped knob is turned
mS1de out 80 as to cover an external surface of the cover. |




