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1 DESCRI PTI ON NEEDLELESS PORT AND METHOD OF
MANUFACTURI NG THE SAME Technjcal Field The present
invention relates to a needleless port that is
provided on a flow channel for liquid nedicine and
the like and into which a dull needle such as |uer
can be inserted, and relates to a nethod of
manuf act uri ng such a negeseRespIoNQrt. 10 Background
Art In recent years, in view of preventing infection
due to accidental needle stick, dull needles
(NﬂEﬁ@EEES&?@RTWNBDﬂEmﬂJDGFNﬂmﬂﬂ%mTUE@W3KHESAME
have cone into wide use- as alternatives for sharp
netal needl es that have been used conventionally. Such
Teghmigal Fieldeedl e is used in combination with a port

SheL P o s O RSB RSB b

| Chﬁﬁéel)c%ﬁ‘glﬂl?% mgdichre and ghe likenandy sk ngedle such as luer

catlRGh&rted, atdpilers ty% et dfn@axﬁ&ﬁét@hﬂ? ls,ué}iﬂa ﬁEedlél@és-’i)ort

can be exclusively used wwth a particula ki nd of
needl el ess ports, those luers cannot be used for the

'ercamdm and bags that have other kinds of ports,

S o SRR Sl s

eiScShereafc% ko TpfgpRd §9a$ s gohet FecOrpinio Wide use
ag dl&ei'ﬁ;ﬁ%’iﬁs tforTsl]ﬁEﬁ nih%ﬂ%e@&l%@ ﬂﬁie&;&ﬁk;@ {Be&!ﬂ h&@&nv&%ﬁﬂlg]:laﬂﬁr €ch a
a ac ve SucC a Stru ur In
afthdeie 8 tep 35 ComiAER D a Hotb bt astiena fill e doera to as a
needleless pm}mwmd}smesmnmadEm e ihericds end €tb conffdhiation of a
d or!LJfH gpggﬁﬁzﬁ& ﬁedﬁ’at ent No. 6,089, 541

I'SC oses port 25 deformabl e septumis

di spd¥ben galyzpscertaip dingdhoffluens|canibesixdusivaly wrail wittod particular

ki gf lﬁ&@leléﬁtp%m afhosd Iuded é&%ﬁgﬁﬁe hébﬁeif,g %é; netﬁg%frsdagﬁct?]a@é that
_haérg cfber Hindsce Bovis avaddle 1ok 687 Yrav b e septum

liqu IWlhercm fgdlifficd¥ to diave 8 ltﬁ'ts?ﬁhgééﬁédreljr helﬂdﬂte& hlﬁiértldm a luer

' loc(i)ir e s%léam OSSI 8 t?%@v—t gléed %fagfa uﬁeen %evelopments of

ﬂe@éﬂbﬁﬁ maﬁsethah@acb lmvevsmhoh ishruchee 1B whithiahy tybes b€ luer

Syﬂﬁgé}b ?21 %E d%E%F%%h S%%?&Fﬁe vvﬁ#%% Cis@ %‘Eﬁor maE%PBe J}Eerted
FopisiaRgle. Shel Uritsel SthlopoBatea Mo 080 63 sdeses oot ie frhich a

* defoRinablobytan 18 ispbGed® & tdjﬁé)blﬁftamﬁﬂmd@ th@&%hlhaﬂy and the

iR pRf BT 4f R PREe: G PRotide o8 o JHEGY. TGN an
m@bh@ng;enﬁ!értsubbas laclwerlissiapented heis the ppexsing efithe septum Liquid
AT lastaﬁﬁﬁlédn flbﬁd(ﬂﬂbﬁ' rﬁ'or&%ﬁ%emake %tﬁ)ossﬂfeftgrlﬁsert a

e sept umis npunted
1uet ek wrangg erayell 8 ropleserewihaend fos S@@B’l’f@ﬁﬁehﬂl% wGded in the

vidifigy sfaheopadg ot the nidiAbbd;en as a septumis exerted by

nav! frﬂgt itS0 ST phis 05, S’égb)szf osRhsRsey port i whlch 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 established. =~ The oblong,
tube-shaped septum has a passageway therethrough, and in the natural state, i. e.
before the septum is mounted in the main body of the port, the passageway is open. _

When the septum is mounted in the main body, the function as a septum is exerted
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| P‘?Sﬂ%
,E@W@éﬂinr’tﬂeﬁridmﬁfdf%mﬁ elﬁlﬁg@%ﬁé&daﬁﬁboﬁw order to nmake

possible to insert a luer lock syringe as well, a nale
screwthread for screwfasteping is provided in the
vicinity of the opening of the main body. The United

. States Patent No. 5,474,544 discloses a port. in which

a b5 deformabl e septum i s nount ed inside the main body
so as to be expandable. Wen "an insertion nmenber such

ltﬁé eh%ra'nﬁé &irtifd kit eoﬂagxgﬁmg gwgdglfno h& &%Bf Ifcmnake it

(ia lon IS est e pO
aywel pmsle hyead fon sseavefaptening

b L% it SipeRS ratefh OV 1 APERAR iscles B PG i afhicn &
deforngdide séptimi is ynatédimsilpehe nginbodihso mmemmdaﬁﬂm When
mﬁ%i\%é@:g)?f ﬂg%l(lz)ﬁpﬁﬁ:ﬂlaglaqﬁér ﬁ?ﬁﬁﬁe atﬁqg '1:?1 gcte sePtum higuid

copTRpNication me@ablmhﬂ@ta@dtﬂ:@ riwhds §Ped Wlthw’dxeewptu@l asang been
déf&i%ie‘%l 'i:ﬁer@by‘B BASEntiNy MRICIRakRYD llh%t%idﬁ:ﬁﬁ‘], (ORI to Eﬁﬁeg@ ith posable

dur i ng t ransfusi on_or f usi on_ has, pot

togineent & E‘fﬂr%@s S5 23 Fifille 2 B SETEV thread &g 8% cxgrv tstening is
prUmdeduhﬁiean@mtf’aimnbpémngﬁfﬂ&&n&ﬁlbodyhas a hol | ow '

not s O coryEdipddl %35@31' S Bonet pPPRBed e ﬂg%%gh%’%b%ave a
copphisated Sltlewﬁimlamé it ip diffi tde@hmpa‘@dheﬂeed dpherthetdie  Since

| theRPISUWNsFA @CInOR BRI BUbbRE Rl fe t SRR DN transfusion or

and tube-shaped and therefore,
mﬁﬁ&“ﬁ‘qsél b?ﬁﬂ?"&\ﬂﬁ%& ween the entrance and 20 the
eX| t Fonlekemphe b sepramadidelosbdspabe UditediStatds Phatit No. B®89 541,

bels 3Rt AR Bt R (e Popinb oS BEHE RotiRp ks o' doad
spBged 7 4t S4lifficulikrerendve theluhbles renuehing e this deadisparse

o RS A AR S BN
s gllgpe @&I&be pi e @Perefore, thergii§ # heliow betgvasnIthpertrance and

- thavgit, dﬁhh@l?x affs a3 a0RRd SPQ@C e TtNs IdRedls khRsSovalthe BEEbIES Aaining

. of a luer or the like. Among these difficulties,

m iRy especial Iy on avoiding formation of a dead
spacds fonehirseptn Sisdmsd Ratthat United St&54 REént No. 5,474,544,

WS HeO nls'(ﬂelf e'drﬁgsﬂg'tgaﬁtrﬁéﬁlhﬁcﬁigt &ebgegtﬁegnﬁé 8 Have a

sept um havi né; make
holg stheredn,t an éfowpqhgi ty toagasnple #ﬁ@ldofﬁrmatl@n @baddead space.

Ftﬁ*ﬂﬁfz’elt BydiftculGh %Ehl:é’aﬁﬁdle\ﬁc@ of b ligad g@&&%ﬁt}péasnm oPBhsBrtion

f IIow n a luer or the like is inserted.
org fueror it, however, may cause the foll ovm ng
pr oblAemeng thesd dhﬁmittes;:ﬁ)wmgie@@bmﬂﬁ dn lanmﬂiig foirhattch of a dead

a%r A uﬁﬁéfﬁgfabé\??v&]tgm?ﬁ & 24y 275”d15éf(’%e§ ‘irl?gctﬁ%%xﬁp%ha 35 to be

pressure i s

assentﬁ@r b@?marfd Sllh Orse Ghmﬂghsh@e egslethalpadt gossible to
coﬁplé@éiy ta%dhﬁhﬁatl&l QPE Rehd shh& E‘P%ﬁﬁl@hﬁ Solvink e ri)%lﬂem of

. onth ce o ept,um tends to n, up easj|
.haﬂplgsa %{)}ingy gﬁ} fluer or t?l er?s mserted e ?nject:%g unit, lzowever

may cause the fo]lowmg problems,

In the structure disclosed in the United 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 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
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possibility that airborne bacteria and the |ike stick
to the open hole and the insjde of 3 the septumis
contanm nated. In the structufe disclosed in the United
States Patent No. 5,474,544, although the septum has
a slit therethrough, no additional conpressive force
is applied in the direction orthogonal to the slit.

b, e, since the slit is 5 not
thleré’en%resslsacgﬁ ggdl' s.a pOSSI bility that nedicinal
~ f1 ui dothe ﬁ»eumqre disglegedsin ghe Rdnitest States Pagenti Noor5,474,544, -
altHouigh hef §ép€1!ﬁht hflsoa Fb‘h@‘th&%tlﬁoﬁbht n@ldatiofsr Hcgrﬁfn%sswe force is

Si. t.i t.hat . has a.large thi ckness.

agplied i 2he draction, thogpug) LA Sith  AEUGH ASBHRCRS, %%CeAale slit is
niRabripiredsod, thefds a%éab%ﬁﬂ thie. m&dicaal Sad ,orfth@ ]Jk@ t@:ﬁﬁh%b in the

t ryc is,a eS| e, openin QS .
sify i adtiflop.de BPRARRIEPAE R 5105, BB 0 ta pifich 'S septum
th@thmalm‘eeﬂachleshere is a possibility that remaining

air thelor e Hoknbesistn gie”UhPch AL TeAON6:56,089,541

e pushed into t tubes durin %rocess

mgﬁ b P1099 8\%&@%&3 miermal sEnsturgis @ h‘%}?é‘h psiflesc theqopening. It is
difficaltite poxfoling b peiniiaFprassd WithRAck b bHGEHRE andithk® is a possibility

e AR BB RS o} B S Mgt by ched

mtm’élerimbﬂs tuting ajFoteke pEsupplyng asized injedtipns.h aAlso, wleabinjected

S B SR A e e o

m% iging hag dgen ton PeBeR: o ey ‘ﬁh@bl lopd i inidermpin tube,

thwkiish pogﬁbﬂlﬁf it thRntth ade e0add JRaEStH tién inside the hollow

argassageway in a septumcausing a residual fluid is
Yppressed, and in which the slit provided on the
surface of the septum does not open easily even when

Dlgclﬁ’glﬁgﬁf‘fh% 11[1? lﬁ:lf%ll i ed. A needl el ess port accordi ng to

the present invention includes:
pededt # an phiect PHthesprasqsinvestion tp poevidha mﬁedlelasﬁjpmem which

fo@ﬁ]aiﬁatﬁﬁé‘ﬂ a\r,;@e B@msﬂ'é ar @yagéwylﬂ as . g&evc%? g pol;]éslﬁual fluid
is ke %ge('}p%‘?fi] weﬁfpnt of thg SeRtin dges not

'opememﬂyreerdnmiemaq&dssﬂmeismp@hedrom the openi ng, and a

cooi 1 DRt g oo ‘5%!%%% oot B B afienf gention

mqlndesr ainsdestahthat farmsye part: rﬁt fov thaomnel ahd lmﬁtaer qmmmg)to the

ﬂomaaﬁa@ae&er%ﬂath@e@ga%ea mhﬂl ﬂfeﬁie%&aﬁf% g@e %k?ondmgm
septum i ud es exte
the Speing ppd %?R.ﬂnsﬁ eeTiong AP RAC SEREIR it apee from

thé RperExgrahdn s@lhdﬁ ﬂ]fa}: h@@leghigi ':bhe @iwtyhﬁn@%/%adeV%ﬂ(? resilient
rmed between an _i.nnersen e
s AR B e O P £ G esh L o bf e from

th@ﬁﬁ?ﬁd@@’ﬁbﬁ()g@fd@g of the main body. The main body has
a cfr Tﬁsora&c% %@hlb ghdi 'ob%l‘é%'tﬁg %Ptﬁﬁ%lﬁieé Oy txﬁgﬁstﬁ%dy that

eway . of ap 5 mension In a i
X%Pﬁ% %ppibﬁn prg}eg@p pﬁé e ppagstalpide toward an outer end on the exterior
side of the cavity of the cover, with the passageway being formed between an

mner-end face and an outer-end face thereof; and compression ribs provided on sides
of the main body. The main body has a cross section in a direction orthogonal to the
passageway of a shape having a dimension in a length direction larger than thatina.
breadth direction. The passageway includes a slit and a bore, the slit having a

- predeterm_ined depth from the outer-end face of the main body and extending in the
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breadth direction. The 'passagevvay i ncl udes a slit and
a bore, the slit having a predeterm ned depth from

~ the outer-end face of the ma#n body and extending in
- the sane direction as the length direction, and the

bore extending. fromthe slit to the inner-end face
of the main body and having a lateral section of a

.direction ags tehl%%@jgﬁr%ﬁ ﬁgeﬁ&@%%&dgg%ﬁggﬁ{gﬁsm to the
Inneyen ff@ep}%&bﬂ dagingbodynand heNmsg; g dateral seefiont g argpipdle shape

‘' whesy majort £€s ixeaishinS il E86bi @Rectibnags iR Téﬁg@ﬂ%fﬁcﬂ?ﬂ. The

e S RS0 e i b s,

directismab beto extend alatigshansiz] direttivest thh passaewanl The cavity of

f . i i DSy Wih.th .
L o T O e .
bafweetee externalavataced ofshe earspression hibs.mai n body at a

part withRsbedthfh SRAPRERIShORe thds %5}1 ésofoi'ﬂﬁe&'b@ﬁlreen an

I, of .the Cover,. n%ythe borela 1&1ee<§:eya_ J
e’%%ﬂﬁ]r Sufrcecofrtge %ﬂl&?ﬁﬂ ¥ 3 Path Witheut theesomgiresgion ribs and an
intehrﬁabwadl bof the cbitfai', aebtherboye tﬁ dldf@d(bglmfoﬁﬁﬁ‘nb b’%ﬁ’vef ﬁ){f&-a ﬁ{lﬁd from
[ cordln 0 an er e Qal n 0 e

B SRELE ¥ A coREE IR Bebrbln AR ShmRRae HR0L

abov &hee needlelessh gortt hecosdipgutn hasther aubxtimant alf the present
_ . | : e
inREHRATRNG ¥hd @Q.Enepa%r%g'thfe%#ry ?Qtéﬁg‘?@ éﬂeaﬁtnﬁ%rt ﬂhh g?éﬁ%ﬂ| Sﬁﬁehas a

0 ga through, 1 0 e passageway f
Su@sa%g%‘ft RAspagexyast that peigntiriie allows an Arsesfion pigathes éagg through,
instead usfethed bassipgeway I fia€ dis’ eghpltdy dpe”neﬁﬁtiﬁg. t MEhe substantial

e

ARBEREY S5 SRR P55, ST S5l e

P
hasntgea giredptémmuned deptinfremetheatder-ersh faea of 6hd heain body, and the

bo&‘é‘@ﬁéﬂ(ﬁﬂ% F&)ﬁ? %e%n&fe@@tgﬁ?dre}egﬁg% tROhRAYL D8R ok‘ g%egéﬁ%nnbody

a spi.n Se ) or axis ex

ctlon ] : _ _
angthavingielateral ssokien of awpindic shapd wherermalpr axis piendsin the same
dirsefifiosh ik lemthdacktivy, ng t he needl el ess port according

the present, i.nvention provi des nmet hod of ; o
nmanu H‘%ﬂ‘?dn é’ftlﬁﬁn#@%tb'f'ig‘ﬂe ﬁﬁ?cﬁe]\‘?\ﬁ ROfthaccording the present

~ imambior - peewides ne dmetinktli gfimanohsturinketlei mebdiclespr@eessith the

. i ' . i h
b Bk e PR R . o
is s saddeougerendoBegokthe) ssptwn atisepesition, being disptared from a

- postHEAbE 1ha slif %Iﬂaﬂﬁéﬂ'@nbﬁﬁﬁﬂ%tﬁer@pﬁﬂﬁ iiﬁ%id(% %Hé‘%ab%%ﬁ Bhé §ﬁ9f5‘ Is put

fromthe ner .en ereof"to the

' h h th [
thugeh, thg Vo REBK Vi dOnGth GPAAPPEOE (R DR BT ¢ndytheseef, and

therbafier thb &nelejstpudled svhile she septninois plhishedavtd the cBritef

- Description O The Drawings 30 FIG 1A is a plan view
of the need| el ess port of an enbodi nent of the

Brief Besmriptionfithieddrazvings| G 1B is a cross sectional

VI eWRBLIAGk AbRRGvRW the IS pds|F A ShBSdiment of the
sectional vie o%gallne B-Bjn FlG 1; Fl o 1S a

ProseRtiyRent B 15 agese aev hersofalens 7 HneAtde
needFEH eSS apptds sehivng] viewrldag dlingB-BnFIGHA; i s a plan
viewpfh 5he §e;%trgp@c e 'v'iesx’x?lgf éosel?t%mm’a%”h%%g' ﬁ%gngeﬁemto the

needleless port shown in FIG. L

FIG. 4A is a plan view of the septum by itself to be mounted into the

needleless port shown in FIG. 1, FIG. 4B is a cross sectional view thereof along a line

C-C, and FIG. 4C 1s a bottom plan view thereof;
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needl el ess port shown in FIG 1, FIG 4B is a cross
.sectional view thereof along_a Ilne CC and FIG 4C .
is a bottom plan view thereof FIG 5 is a cross

.. sectional viewalong aline DDin FIG 4A;, FIG 6A

is a cross sectional view along aline EEFEin FIG 4B;
FIG 6B is a cross sectional view of a nodification

exanpFE:. 53k aldhifis S6@RRal 6K LIRHE SIRYD-D Hh aﬂ 48A S

FI G a cross sectiponal |ewalon |neFF|n

FIG 182 CHORS sectignal ew

poverF]Gl 8 és nercisedeeiond) afidw iof aﬁh&hﬁ%anorﬁ@ﬁa_tﬁbﬁ folS bhe cross

sécﬁor?slﬂvﬂ? Fﬁ%’ thhereof, FIG 9 is a cross sectional

view ot 1 He ét’eless port shown in FIG 1, into

whi chFlin Tiing erdask sevtiopabaew iatongradinet B inRIGE6&s. 10A

and I L on.
ﬁ% %flﬁsﬁcﬁfésgé%a] ?ﬁ'&fﬁ{é%é‘ve e%hgggé(ilb]%%st%n FIG. 1,

he cover I n e nee SS por
15 ¢ plan gewrthereofect i onal vi ew of a nodification

ex arrrme; @flstarbi‘oéécéé@ﬂioﬂaQ ViR ofﬂh@lﬂéeﬂeleb@p&ﬁ%heﬁﬁ%@lesi into
t_of the enb |g%e]21t5%xg%qthe present invention;
aﬁﬁﬂs Gakcian i onal views, each showi ng a
part Gst b@A and 1pBare pkaaswews,aaanbshmﬁngfa mpdificaisrtantple of
thbREvr e tHheSh a%leggéﬁq%ﬂae enbodi nent of the present
|nvent|on

SB 13C are cross sectional
vi ewdFl Mﬁ B AeW sRytian lapew of a mpdificption exasuplei of the cover to be

mtaﬁaémﬁfthmemaztég drte ﬁfﬂ@bh%d?ﬁeﬂt%@t ! &e%it%%%n@lt%f\/b gf
e & n e present i.nvention es e
for 'ﬁgy S“%‘fge t 8% Eo G WE VB ‘??g?ht %‘OP"F]’@;% a part of the
proesestsah assaethod bf m@nﬁﬁﬁﬁﬂfr@ﬁﬂ tnebdiviesd partiof theRathodiment of the

onbi nati on of the configuration in which
prg%k%%@gg%ggﬁﬁ IS conposed of the slit and the bore

adj oilfied 3&h dBCoatleerossragctional visws, gachashaoving m part of the
pro@s&ld §hearnRthe0 RARSHENRIH:O &ﬁ%hbas GPRhb eﬂeefcﬁelégée port of the

S so as to ose

-~ septum vi,a the conpression ri
“@Fﬁ@”e ‘iOf%}é‘,Elb"E?§%11r tahgention; he sanme time to make it easy

to insert an insertion nenber, to elimnate the dead
the septum and to keep the
Befé??ﬁyﬁe't‘c{}daq—gpﬁgﬁ)éﬁgﬁ%"ﬁ-}@g ?%e surface of the septum
when A@quda‘gsﬁortbe ineedlofsiss part oftthe prasent nmeﬂtlon heine it ereploys
th@@é:ﬁbmhﬁoﬁ §ftﬁ@%¥nﬁéﬁrhﬁ§[?ﬁf wﬁi&h‘tﬂéﬁéé Vi apﬁ:.'pl of she slit

t
ang bhes dpta, R Bt ARG oatbrBrAnd (58S g@nﬁﬁ'aitatlonenboﬂ@ch the
com&resbﬁé distce istap!ptﬁedl tSthel dofsieiny v{ahrbﬁb o&:ﬁﬁ%'éé&bﬁ rﬂfs?;gtsagzo Sose the
e a rther e septumis
bofs s PRSe af tersp e B ke ey jrember o
hupm theaéemi,@aoe in thegpaasageivhy ofithelseptrh emdetockebp the integrity
of Htée gasepﬂirﬁ wheddCa gr:’ésbﬁlie mf‘alqgﬁ&!l neﬁna%%s aince

cut
here 1s a ore 1t 1s easy to insert an insertion member, and further, since the

compressive force is applied to the septum via the compression ribs so that the bore
is closed, it is less likely 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, instead 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 applied thereto.

- The “bore” is defined as a path which is formed in the septum in such a state that
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35 material of the septum and the walls of the cut

“are in contact to each other_ so that the path is

cl osed, even when the septunEfl s free and no force is
applied thereto. The "bore" is defined as a path

which is formed in the septumin such a state that 6
the walls-thereof are apart fromeach other so as to

| th@ H@J]lsttﬁgreﬁﬂéfé éﬁ?ﬁf‘frbﬂleea%ﬁ Bﬁnéanso I8 td Bﬁeﬁg ﬁ% i Jﬁhctﬁe kSptum

ereto. sh ape as
dd i) ?91:8%1 %@P&Wg tétﬁ ‘semdly phaner it definedsas a shape

_ fohhai oftetohrenasntdned mnmbﬁﬂ:aﬂy Bo te baﬁpézuma@@ peiasddg

t he edl el es ort acc;ord ng t not her odi nment

of 1 NE HhEER GRS it SRR 0 patother
embﬂdsmanit Diétheypresem: maenﬂdn,l rthe |1mpe1am:raihé poiriién hhs sabdtantially
th¥OkfSe ﬁahct‘nﬁn RS Eilsf t OpPry %ﬁéﬁ& ds, f%” Sg ﬁ{(lé?dto b the

portion wt an | nsertion en par

uﬁn@ﬁeﬁrﬁ@dsm@e@swm%msymn peanbesandethedroken phe fnctions
subbtalntiallpid e s@ﬁﬁ%ﬁuﬁ%&sﬁﬁé&htof the above

~confi atlo it eablet at the. 10 septum
has, Iﬂﬁﬂ & nepielest o §iiEe o, it j5Hgforahig that the
septuan das, et ath amezrend\odithe ajaapbodm aﬁemmremd platesthak hawds oval

shﬁge %gse?jﬁ% %%%énﬂg ﬁi?hef %&&?&gﬂ)ﬁ ag Iéeeg{ega{h ﬁ%gec'ﬁ % of the

najor axlis o I NNher - en
mpighedy. ¢ mwca‘rﬂmm@ﬁ the ignexend @late fis largey ﬁhﬁn@mamdwdlameter of

th@ﬁnﬂemalea@aapef t}@r&vw biid Wieth ePEpRREhEEe Meldink{iei 148 cavity, a

e cavi the maj or

ressive fopceé.acting,j
colpbFesSit bt peting O Bisyriot oKe GHRECHER tAHeH Groph gy épver to the
mherrend-daigt. pThéwby This pebyble to essyre $aithiethiae tlencumigressive force
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| NSCRULORY, if Wb fha't?er%?}?%%rtgggxfajﬁ{‘%&s LEQ M Findt axis of

sectron o

-, the mgj
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septum e restoration force of the septum

i |
Mor eMPé@Over, tit isspisferaile dhntetherseptumiasepr am titer; exvhthereof, a

S AT i BSOS 0B AN Al o
u |
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cotto_

Furthermore, it 18 preferable that a surface of the outer-end plate is flat.
With this configuration, the septum has hardly any dead SPace on the inner end
thereof. : :
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passagevva'y of the septumeasily, as well as to
di sinfect the septumw th an_al cohol cotton ball. 35

| - Furthernore, it is preferabl’é that a surface of the

outer end plate is flat. Wth this configuration, the
septum has hardly any dead space on the inner end
thereof. Further, it is preferable that a length LsO

of t%ﬁlﬁ?‘% 4 Ingﬁigfe?a e%ﬁﬂ&léﬂéth‘mb"c{?th%hﬁﬁp&o ih ih% state in

cover 15 snal an a

 which she petum-isvie meuntedsaeic She poier Ronaaley thie adeagin L of the
cobet 4 P@Lﬁ:ﬁhffor M¥l8fnetthe $nai@ BHAE HEeRbinO nW:lﬂ:l S cortfBar RN since

body. m expands,. Lt is. OSSI le to
thd Fdichody bt e SRR BRRth ibfs pesS Hfotoarouprash theprestesation of
thmbatemduphtewﬂmhmrm@na@regmmapgﬁedl:urther it is
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em@n@lom netieigpaitkinanrange 065%@ H@%; ahe:emmreldn ratio beingaileglated

- by Bivedking nﬁ%xbsﬁ&édhle@f‘ 1 he Yh tlgﬁgﬂlhl}:' WIRR the

t he . anS|on ratelss an

eXpRAYIOR SR TR T lrﬁ%tprw %?e@f &e ewfer-and face of the
sepaph itoosvdako Weain th%ﬁpaﬂsh‘rﬁl ﬁw@@hl_r@i thai 40%sad a&@@ﬂt of an

g 3 A o R et i

regibemde Cérﬂle septurh & wpragimr in Iaummme case, theamap temds to be

d dehli®, septum tends to be damaged easily. Further,
it preferablettL the inpternal wall of the cover
f or mitvEtherdt IsRrPEyR la that ghe § wal of thercoyardoaningdhe pavity

is af]p:tx?tﬁﬁ@ fhﬂetg:gle tsi%aéirm@?o?ﬂﬁdiaaiw ﬁe&tﬁﬁ. i gzﬂ%*%bm@é Oi¥ger from
th% B e GRS G aEF e P iPfol ok o8 Bt b vy, With

gthﬂahen; when fleres a fmate that acts 80 as td preps Hesseptien outward

| reéﬁﬁh% gyapﬁ% gﬁ fﬁoﬁﬂhﬂéﬂﬁ o@pﬁeaﬂaﬁﬁ-ss f ié{sg;%ggiﬁstocausea

-1 NSl ow C nne 0SS

cowih iaice fastieg agminshFushdl fovee sudr eifiride the ssptum from the
taﬁéi@dih@ﬂc&’@hé@ﬁl@ept umfromthe 20 tapered wall of the

cavit Furt her eferab that ar t|o of . t he
ot Bhiethe b S bleteiableotRb Ao of e fiuanes bipges the Sxternal

surfacqsrof slse mmpnehmoﬁ ribd toethe mssidie didingeet efithe éovbh end avatio of the

rl%ﬁﬂg?ﬂ{e ggrg%.st?o “he |n3|f311g Efg g?%s?& EemS%}%wveram

eagh @lthéh% prangetdtiliPodo ddn gt léﬁlsmmsferablqt}mt alratip of afingension in

 thebRhaflketoRF ti thatd dgto ﬂnedihlﬁﬁ@%aﬁﬁeﬂef‘ o?’tﬁe%&%r and a ratio

breadth dirgecti.on of .the mai
of BiIneF aispt the dnesiead nlatg fghgstm% “ﬁ’u‘ﬂfg esgver ofe each

 withie aimange o£ME tpll.8t eWith fhese tdilﬁlgdﬁltﬂjn@ﬁﬁh@i théfsepﬁﬁn is pushed

intS Qﬂg &v%f' %% ﬁgggﬂ%ﬂwb& Qﬂs%r tha%n %g gg%stswﬁ]f?rge Emk# £q Wle &)ore
| t he E@V@ler i tis ipsefwbbl thaé wioa.masm&wf haross seotipr of they epace
befvRloR€ the &Rihhe @u.{ﬂoet he {per ﬁlau‘f Uhd, %t ﬂhE §rt10n W'flthOHt the

* coBsgon swoger fae iewel Ballef Seicoucrarade i copmosaPger from an

outeo dndadf thbeowrertbiwanl wh et eridhef the Qﬁﬁéxe swlﬂmﬁs eenfRRflation,
wh%g ' ntsgr nal Wansllblercl’g utls%le’teaoi!celrs rssal eato ﬁ/reven% t%g septum from
being twisted.

Furthermore, it is preferable that a ratio of the predetermmed depth of the
slit to a height of the main body of the septum is within a range of 0.04 to 0.60, the
predetermined depth being nieas_ured in a direction of the passageway. It is also




outer end of the cover toward an inner end of the
cover. Wth this configuration, when an insertion
menber is inserted, it is po§sib|e to prevent the
septum from being twisted. 35 Furthernore, it is

- preferable that a ratio of the predeterm ned depth of

the slit to a height of the main body of thé septum
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I, RGO SRR RS LS Sl SR DENGAEDhop i e opening
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the mx@muschanmem]e pWith tlas wrhﬁgmdﬂyoﬂ evgeivhemiisdeeion Aehbcks are
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repeatptly Eh@f& %n“‘%ﬁ Bk, off Ao CRESSABENRY ol i Sigpsivle to
preyeng the insdeopastpher: Oé“em pn.tbe @hﬁaﬂﬁe@deﬁ the\eavier fiwng damaging
thé S&ftiSibtH p-RDab @Y by iR Qi BB 8 5tund £ m damage.

dl f
needib i alephe that %Qéa‘ési%? kﬂfet S PeD 3B & o ooy abber
isqpeenieniubbed, bytyt tikber, aitrild ealbet end atvﬂmblatsﬁee@@m:rerf rom
o g (1 pialld It oy L ARARY oyt tho precont
m%ﬂm@pt b eawﬁatmtaﬂmthe semslunnfbecmse $hpkooh fosmedelt @f position in

théb ﬂefv@ﬁdfdé@@ﬁﬂh (SRPIs WARR"
nlltlr& e rubbereasﬁ% the(r:ijmeaastl c?he storreP Accordthecamy

P
to alfePiotreardashing ke gaf%rn@ﬁcﬁe@ﬁ@@slsp@mm‘@d e the

- cavitesleritnobiaehd Guaff dtta ba%alqﬁﬁrﬁoﬁ thep®fnt the septum

35

bec Sk preri%ralf)Teoﬁlaft %ﬁgﬁnoﬁ{s 38" oﬁéﬁe‘do Wi tlhq:he 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 inside out so as to cover an external surface of

the cover.
The following describes embodiments of the present invention more
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30 the outer-end face of the septumis pulled while
“the septumis pushed into the cavity. In this
manuf act uri ng met hod, after $he septumis rmounted
inside the cavity, the knob maybe cut off at a basa
portion thereof It is preferable that the knob is

t ube-shaped, with the basal portion thereof being

I d f he
L R e

 parhebhan embodineantiof $hejpresent wgentiornt. o GvéB iam amiscentdnal view

thepdof 3bRg %f]JnetA‘% inoprer. 1AThe1d 08 {oneBk segﬁéﬁeﬂ't)?ﬁ thereof along a
of 'the present invention nor
h%%@%%%iﬁ with reference to the dravm ngs. FIG IA
is a A dowd Tk, E&@@hﬂ'z?ﬁ%edmw tetmgap@ﬂpﬁ@w&hamel

- G A B R 7B S e 16 0, et 1R B coiers Rafigched

~ tothepadestad 7iad nglosiionvthathereeporalsdo theeopehirmpe7B- E‘Hera:o‘Ferhas a

bty 5 S P ek il B e
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hed treghaedvitt @2t he pedestal 7 at a p05|t| on that

corr on tq the o nint ver
cavit eﬁpé%gnlﬁﬁstfbs Eeséjﬁﬁ% mtbﬁr gn(i therpof; with an
outiérraxct plate 8f whidh id tamgehnrthﬁ:kndéé bsmga%nhed Gipeiind ohé Barface

_ deﬁgésgiroh%r A%hﬁ@%ﬁ%gd%'t{i{s&d%c@% ﬁleg)fut&leﬁl%sdsfléc%%e N ptym 1. A

bop8 isformed heneatle pheedibidon Iizs ppssilie fxmll@r ap ingerthey wember such
asVil hldr 30 be Hefled St RhabReRor Wihe |'bok'§to| 1%&&? thdlopening 7a of the

b e B S b

end ¢ allnmlaEmbLﬁnslproﬁde&@lr@nﬁ th® cfp’.@hﬂ@d'hbeflﬁﬁ pedebial 7 and

| b
rbih bl ol B, AR U0 ot el
wopesl grornd the Jrn@atend dlcthe septingl aad m‘satnﬂmdpddheBN@In the cover 6
anH'%h@de&bsEdlq passageway conposed of the slit 4 and the

bore lar rib 8 is pr.o ed_around the )
open ﬁ‘@ ﬁ%peo&nbﬂﬁ éeﬁéla%étsaﬂho'?’ndﬁéﬁ Srdfebt & Howdas a perpective

ViewD o€ Ithé .septimi 1) eﬁh@’ﬂ Beidigaheld 9n thai @dvityS64. JF @Be idBver 6 in the

nekdBETS shirin ol BIGEEE, B2t AR ViRt e Pengbnh whep not

etnlgempweé tadidertheTomersh apd beingtfiee. s EfG.ME 1s & srosh ewational view
| Gap | of
S Aol L 1S 10140 BRI B MR 6 0 e

s ept avl t
esepﬁgé glosga Bae D Bh?é\/\ﬁl(ﬁ n4z?£| d‘"‘IQ 64risz cross
sec%natswawwt@fg & LAWERE ih 'RGSEBRt uFIc., GBMaame@g secﬁ&heﬂgnew being

A S L8, D724 R B i 5 o e ot i
F-FiGFIA®A.s a bottom plan view t hereof FI G 5is a
58 A 1015 00 K 15,58 0HI SR 11
sangvsisBedhbgtivRen theroytar-endplat3 apd the gmerend niatess As shown in
FIGeLA | DB dlutere@d phfte Mand the inner-end plate 9 each have an oval shape in
a plan view. As shown in FIG. 6A, the main body 11 has an oval shape in a cross
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, gradually becomes
smaller, from the outer-end plate 3 toward the inner-end plate 9. In addition,
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nodified fromFIL.G 6A. FIG 7 is a cross sectional
" view of the septumalong aline F-Fin FIG 6A As
- shown in FIG 3, the septuml® has a shape in which the -
mai n body 11 is sandw ched between the outer end
pI ate 3 and the inner end plate 9. As shown in FIG
the outer-end plate 3 and the inner end plate 9

SR A, R . B AR

commuessiveaforagicaw be Fppli tmt}badgm]bpdydé sa astioclese tlm hone 5. The

detRRBRMARon I thid\(BhRGuod WIDEELRVIEM Ber 00, |
h FIG .7 f th
Eédir 25 g W BATLPA e apneezmm@p?%g&@n”ﬁiéew a

| spac Bhags rhogs adal:bds BEORTIER 16ERIcRlirocio rﬂstthg iz of
- B S 17 i 2 B0 e Somal BTy A BB 8 GBed H shape
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. ur
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h se t end th
0§ Siid 6RPREREHBSREPBY axi o of the main body 11 in a

cr os Seaotipressionwilsmil2 dvA pepvidet] & thbdpeh sids eﬁkﬁ of tRelmasn body

11??3?%‘?5“% Rl RSt She SR difedion ot thg bore 5.

h%ep§@pt &msmosm wufbpo@@ar iGh stheemialre hodyell @nd the
érﬁhﬁedsﬁmfﬁk%elz atﬂaafgabﬁed ﬁ_asidﬁ thO v%(y%%q*tﬁ@&vfe gidis

2 10\@&%&@3&& t hr ou Li ke the slit |
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o§§ nalyieye apd aglan view, respectively,
of the ener 6rof thé psesehieehbsdinfent.s KIGHBiANL @Lk&osgb@ctllg}@l&w of the

SSI on. il are

oofler SHGEEA PO RS B1GL, LCCHRE TP RN ooy 11
i n t Aderdapty Gaxdfshelicovertt isnirsa cemss tsectmbmmhoﬂ@ sHape of a
AR e il o 015 MR DS e o e

outerendd e er B%Pefﬁldérlé ﬂa% Bdavpiiheany ercendhhprepf, al

théaxal dirbeticnofathe Qawt_}} Gia., BAhan ﬂld:ééﬁty&% RRs 3 GHeRd s I%)ace 13

- oeRE R, b, A BRGaBAv ool et SRRCoraR 14 hePing  Sloreer

diagneter theal thelteperetﬂ spdve and dherebp f(ﬂd:mn@a atepiigprd3idddiom the inner
en& %fgle 0% thd 1 ?ereaﬁsﬂaée 3. PI B HhEVh tfé‘f thybgm%?é@sfoiﬁ B 12 of

coVv J_lnacross Se
%PF&P;S age tody pesitioed insthectppereq paeH Eweﬂ&e itsnerand plate 9 is
tobﬁydﬁﬁiorﬁﬂlﬁm@&hﬁé kaed &P g@syﬂhar ger fromthe  out ﬁr end
t her I sidedn the, draw n e
i nneﬁ‘%g ﬁéﬂ?ﬁt@r %ﬁ’ 1s paller s e%ch é’gvﬁeo‘%s@[m? hefween
the extieryal Gairfases t)ih’dte pdie of ammpxyesﬁan frilsni2 af tlepsspedmspaad the
e Tl h r
%& axiClffhe! R g £l gﬁaﬁa 5 {gﬂ&c Pl ol i gg&r?%ew
Wn mntcrxd%t;ybtv dtapp syl Tnside eucmw&m tleed septurrh & is to be
uéﬁ%{ﬂeiht@@e%élt 6l Qv]:ﬁfe Heﬂ% &ﬁﬁﬁ'&%@d i gWh%n }Be coe® 6MBhflached to
the pea/es%a?[ 'ngﬂ ﬁe sep isils (])1? s{ul:h 3 state Ocompresswe 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 forces in such a direction so as close the
‘bore & are applied from the compression ribs 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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the septum 1l are to be positioned in the tapered space
13. The inner-end plate 9 is to be positioned in the
di sc-shaped space 14. The dildmeter of the cavity 6a is
smal | er than each of the distance between the
external surfaces of the pair of conpression ribs 12

- of the septum 1 and the 30 major axis of the

R SO SRR e

cavi t9néhe upper B@ﬁmrﬂf the goves Ghea mpl@sfmaejv thyread tlhds formed, so
{188 Yhd ¥ovoR 6/l 18 &1 G4 ?@ei‘qgck Wisike! NONGAY $owdk }?]cﬁ'tlon of
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| th?u‘f?ﬁera s 3810 W‘@ f58 the sayer Efbé%rﬁxéd oxgo the
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'mE]Q sl%ptuml To 35 the bore 5, particularly large

onpressive forces in such a direction so as close the

bor e 45 ap danpEblainkdf compréssive ofepres smieomnsiantly 12ppliade via the
r&é&foﬁﬁnﬁ@f@éﬁ& ﬂievﬁnfepéﬁ?ﬁlatig ah t ﬁox‘é%tsﬂa& Liydlrectlon SO as

i.ed to the setuml ore securel
toaﬁ%%é AYePriinelss Bher A nseRRaR anemBe e ms@mem it A$1POSSIble to

ensngethiat ohe @@iﬂiﬁyﬁrl ﬁasclliq@& tightiegs. iTn ddﬁ]&ﬁfﬂ ggeiqﬂ@lh@d abé% the
mb @bt RO (80 sRine 1 SRES becbion 1B Cork s Fotpiyg i ribs
1Zare @@@Vlde:d:dd: ’tby bbiigede Onlstdiehd makr bqniyr Hiinthefmindreeds direction,
prERUSIs fh e@&pé o8 bORelf o péu{ of Jﬂ? £y (}e‘ mhe h{%ﬁn BOXYF11 8nd the

is to |xe onto t he

- Infsrel thecoygr § hé%@ﬂsyitaw gn @@é@semrl@ neynhes siich ped luer

is inzbeted lnmugn ];eh@ suetm é;ﬁie tl%?&?gn%rde@fﬁileagﬂéd% of ghe septum 1 can
Sl ve or ces |
erf RSB e 543 A rRE RS Aot RRerahiat &0 be mafa gasy. In
oriperrte Makatleasbare gacekirgoenaghathe davite l6asf the cover 6 foréns the
I2 ot nse te
eQsEh A e e IR bIBIRE larkeh Ath thBRTeE 8 side
towﬁh the it ﬁwkgl e fhéghd plsp entzaleutes i aichistingbtheeeasehef the

indBtien body 11 has an oval shape in a cross sectl onal

oot SERESEH S sy e S 1

had, inectértingl crmscsemhmgmw (esmgpectiprdeat *aqﬂmpaﬁ]l@l&btthe axis

ot B934 o, .

posable &0 enwian that the esape EBa%SS large eneught énr theghnerendséide of the
cavity2Bslof {8 BRdres. 5 Intaﬁﬁltﬁﬁf %@%&ﬁ&&ﬁdﬂ& llrl§ wﬁ&é’éﬁﬂﬂgﬁ on the

er, |ntotlg caesace oW ng

Oufer'ﬁsf*élﬂt Ffg Bpoeparsiia aB% %%%‘ag%yacel ﬁlalat & !%ge £pongik @hile
préveatiag aap@macbétﬂeaﬁgﬁtoeﬁ&m Qﬂienéth%fﬁﬁavséebtmﬁd of the

COVeLal &Becoﬁ@ 3 é\r g@?e'?% %%%g%%ﬁm%?eaghﬁ' geptum 1 has

rad
Oft%tﬁlv& istit tf‘cl&@dlthel beredn avhetrahy, thatinsention sfarcime¢ntionuhenbércsuch as
f
RN LR LA o

' th j ment 1 oned above a
y 11 has, in a vertical cross sectional view

(bei Og theebiteagdinat cae mm@t}reaam l41i€ hof Srotiaga aa&icponlpihe hore
51 C%E@O&? %ﬁ% ggssgé%% ?1{38 @ress%?'e isna}/p% e ]E-D%on Cfggeeof tﬁg 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. Alternatively, in a
case where the bore 5 is not provided, and only the slit 4 is provided, it is difficult to
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possible to ensure that the escape space is large
enough on the inner end side of the 25 cavity 6a of
the cover 6. In addition, si¥ce the main body 11 is

wi de enough on the outer end side, it is possible to
have an escape space that is |large enough while
preventlng a reduction of the anti-torsion strength of

58, STy 1) o) g R gt o
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to 1.4. Further, it 1s preferable that the ratio of dimension in a length d.u'ecuon of
the main body 11 to the inside diameter of the cover 6 and the ratio of the minor axis

- of the inner-end plate 9 to the inside diameter of the cover 6 each be within a range
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view, an oval shape whose major axis extends in.the
same direction as the major axis of the bore 5 in a
cross sectional view, howevd the present invention
is not limted to this conflguration, and it is
acceptable that the main body 11 has a shape as 25
shown |n Ma 6B. In other words, it is sufficient if
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i nt eThaithicker portion has an effect of preventing the outer-end plate 3 from

OI‘

_being drawn into the cover 6 when a luer or the like is inserted into the slit 4. The

following explains the meaning of “the thicker portion” with reference to FIG. 4B.

~ In FIG. 4B, t1 refers to the thinner portion and the t2 refers to the thicker portion.




20 wall of the tapered space 13 is larger on the outer .
.end side than on the inner end side. Therefore the
residual fluid tends to recdidve forces such that it is
pushed toward the inner end side. It is possible that
the outer-end plate 3 of the septum 1l has, in a cross
sectional view, an oval shape as shown in FIG 4A or
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As mentioned above, because of the configuration wherein the septum 1 has

~the slit 4 in the outer end portion thereof as well as the bore 5 as an extended
' continuum of the slit 4, it is possible to make it easier to insert an insertion member
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The characteristics required for the material of the septum 1 are as follows:
slipperiness f{effective in insertion and anti-abrasion); resilience (effective in
restoration); strength (effective in anti-abrasion and durability); flexibility (effective
in insertion). A material 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 stiffness standard. |

A material of the cover 6 should have appropriate hardness in order to hold
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Wien the depth Ls of the slit 4 is smaller than 0.2
mm there is a possibility that the outer end face of
the septum 1 opens up when a16pressure is applied. Wen
the depth Ls of the slit 4 is larger than 3.0 mm it
is difficult to formthe slit. Further, it is
difficult to maintain the passageway because the open
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The indents may be in the shapes shown in FIG. 104, projecting in the
direction of rotation, or in the shapes shown in FIG. 10B, like gears with 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. Inthe example




When the luer | ock syringe 20 is rotated as being
inserted, the male 15 screwthread 15 in the cover 6
beconmes engaged with the ferfl e screwthread 22 in
the luer lock syringe 20. Wen the luer |ock syringe
20 is pulled out, the septuml is restored to its
ori gi nal shape due to the actlons of the thicker

| nﬁﬂﬁ&ﬁ%&@e ttng caémgha% o olgagftaﬁe 1% G0 'f&%{lﬁm%omon .

10

15

25

30

35

stiglelikp, kn Uhisdoymedo

%Ecﬁwownén@&%rl SAqand sg@au r\shopmen FIG.
43 nﬂﬂrseﬁﬂﬂnpl Bﬁ@ if chfrebitRdeRdR! With khisahe eepﬂeﬁlﬁgslon on the

ore | os en th uer ock .S r|n
Sy 333%5% ee& tﬁ%g)/ut%end plate
3.0rThik ecmbjpiation of ¢ke @mqectmhyamb tlees d@mm & ﬁl&angedpin%ﬁder to

“%Lh%%n“g%e SHE Ll S ficting (ARCOA, FRhOE 186 B b Boevey his
copfgprasionis mtﬂqum@d tIh@ﬂwmQ%wayhmsnm BEKeH, itas alstrpossible,

| alﬁ-ﬁﬁhﬁf@l tﬁmtméﬁnﬂaﬁmbﬁmetoevé t@an(ﬁfﬂegéﬂ&lnafmﬂ%g the main

| uer ock@(a_{yrl nge 20 |s taken out

{ ]E}Ee
‘%é’ﬁ(?if seppp d arpe ive to provide,
as s Hiwm with Ehl@ea.ltei:ﬂa@u@rtdnﬁ@t&anbﬁ,mteﬁedﬂﬁ Helding ﬂi&@&ﬁum 1

iniG0 (60 AT RS sPiRceE it ¢h% SRR p viifh e g . has
the ﬁ@telrwgd phate Bandrtbe mreaafend wéatel 8f ey welllaptletcavisy 64 bEthR@over 6
is SRPrdsh tRAY Ble indidR &ﬁﬁlebe@qﬁg%ﬁalgy@eceﬁle& gﬁgtag %‘;?ardet‘ﬁg Nnner

erklcush by 157 the ptewatoRbAYS i1 FiCol andshe bke thegidsmess of
thé thinhkr p@ﬁ:lonbs sin&l]léf tithn ﬂféd;hi(ﬂmé@ d¥IES ofited-chd PRk rﬁ ﬁi ’ﬁrhlch
tnb RS BAREURN p G PR SIRY 05,01 LB, BRAPES o

pwtlon At theebcmmdpas eﬂwm the efte@al M0Bacd bkehegaairsbodyt 11 and the
xﬁeﬁgﬁﬁuﬁ'&e Ié?.th@ %ﬁﬂérsendogp@m gh@ e h&?qg Sortiohf fhe surface

nodi ficati on exa struc ures

’ d98¥esﬁlﬁ€ 2cover 6 and the septum| are nodified fromthe
20

exaﬁﬂﬂﬁtfﬁmv?g\g/ ;a?&rmﬁggqgeﬂggdtﬁg%@ﬂ%ﬁnéa ﬁ%menégg ert of an
eﬂ@?‘)ﬁvﬂ?ﬂ%ﬁ?@h‘i Paﬁse’afoﬂ"? Bion, grith Frdergneecto BGH gﬁ@nd 128. FIGs.

. 12Aenddl@B shaw st miourfin@the deptih, 1 Antthe savion6a dths h@m 6.

F
Lhisss o ﬁ‘ﬁ‘t i B9a E‘ng&%&?@‘% srpficl i HAMERGE ., dender
upnes-endifacettbeseofl 1 Thedasakportion of the
stigkHiRE kﬁ&fj 1®idisplacedl frdhiithe pOTRINAE(HR @]19& tHleo.‘fder to mount the

sl T30 °”ﬁ¥i¥yéa‘a?§ae?%8cﬁﬁ<s 0 g bin g Bioush It i ity 6a o

the¢ bevet @v/from6thehawey end sidei therapd ﬁfW@ﬂrtﬂhbldmeﬂ énd'@ide thereof, as

| _Sh5‘F§3hLP§§sﬂ%P A (AP R YRF KRP RS Prlled it sl 1

ughed ko tyeavity Gead Aftes tlm she aticknkkd kodb 1$es omti off amsigoasal

oﬂtionOf B&hﬁ %ﬂbﬂ»bﬁéh&ﬁmﬂ?&ﬂ}@;uratls&n 13}21@?9 %g
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of h Bl rpethods, of py “}(Br edinless port will be descrlbed

* belouf withireferencd e FGs! 18, QOBf had rlaCI OREG4. 13wWhilgB, 19t ®also show
: ste‘fﬁg Bt ﬁounlnnfﬁxe 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 tube-like
knob 19 is positioned at the thicker portion of the outer-end plate 3 around the
surface depression 2 so that the basal portion of the tube-like knob 19 surrounds the
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the outer-end plate 3 and the inner-end plate 9, as
well as the cavity 6a of the cover 6 is.tapered so
that the inside dianeter grd&ually becones | arger
toward the inner end side. Also, like the
configuration showm in FIG | and the like, the

t hi ckness of 15 the thinner portlon is smaller than
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di ced fro positiqn of the slit 4. In or
b%ﬁﬁéﬁFg ?é%ﬁﬂ?Fﬂnﬁllﬁﬁﬁ%897ty 6a, the stick- Ilke
knob 18 is put through into the cavity 6a of the
gggﬁye i nner end side thereof toward the
ou%er %%ﬁ3| thereof; as shown in FIG 12B. Then
the dioeKling ke thaosedlglesss ppril ofcthevipicsentt yesten, Lmdead space
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1t{r§g’§'g§r1@ﬁ 3pRly ﬁt&é’aﬂﬁ%%me%?%ﬂﬂ?a 13C. FIGs. 13A, 13B,
13C al so show steps of nmounting the septum1 in the
cavity 6a of the cover 6. As shown in FIG 13A, when
the septum 1 is manufactured, a tube-like 35 knob 19
i's formed on the upper-end face thereof The basa
porti-on of the tube-like 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-li ke knob 19 surrounds the 1S slit 4. In order to
mount the septum1 in the cavity 6a, the tube-Iike
knob 19 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 13B." Then, the
tube-like knob 19 is pulled while the septum11 is
pushed into the cavity 6a. By using the stick-1ike
knob 19 5 like this, it is easy to place the septum
1. Next, as shown in FIG 13C, the tubelike knob 19 is
turned inside out as shown in FIG 13C, so as to
cover the external wall of the cover 6. Wth this
Configuration, it is possible to suppress the tw sting
of the septum1 by the twisting force that acts when
the luer |lock syringe 20 is rotated as being inserted,
as shown in
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- 10. FIG 9. Alternatively, it is also acceptable to

‘cut off the tube-like knob 19 at the basal portion,
instead of turning it insidd9%ut. Industria
Applicability According to the needl el ess port of the
present invention, a dead space 15 causing a residua
fluid is suppressed to be forned inside the passageway
in the septumand the SlbLAR&ﬁyjded on the surface of
the septum does not open €asily, even when a pressure
is applied. Also since the needleless port has a

1.ver sa hb&llsbs rl%'fxﬁn ridihg! %ﬁf&%@&@é}& (%fta Ay channel

S a%@ir that engagsaryits hepedestal at
a pogtiore h&mbndmg ‘10 hl@éoﬁﬂl@@ﬂﬂ Res h@aﬁ'ﬁﬁtﬁdt@ﬂeﬁﬁ‘ﬁf@&émor at a

(

PR iRe Hlitobs BRAHE cnkbinks w0 o Rbiinef iR i he gavity

anchist magef at msdmne rmadnnat with padesgeway el allbwingnae insertion

mbm®8 G i HeoReAGNDIR biitind Syl | n 1 he

cavit an IS a resi teri wth a
passd %W%Porapmﬁmah@aah bpgis that ieztendadiave antinngreend on the

pedastal &ideltdwamanhRiterdrey argmgte&ﬁ]ﬂa? sméaﬂlﬂgaeafm&%ﬁ EhdodvBe with
sept.um conpri.se ody at ext.ends from an
th3 RS8Rl b Ran Pt 9 B0 B A Olftesend face
theredf, andmmpmsslen iris psovidedodn difkes aof dhvé typirobodyhe cover,
Wi thyp eyay b bet n
facetattﬁlgTﬁ gﬁﬁ zjét&gr en ?Még g"‘g‘ﬁ‘gfg& gaﬁg&oﬁ&g@&gﬁf % the
Passageway o7 ghapedivingie diveg relengtbotiection targer thap byt in a
bre@Ehadieb@ss section in a d| rectl on orthogonal to the

o oy R PRI 8 SR i

degihr ﬁ'om! tha outdrenddaeagehamainbbdidesd axtehdingan dlrlleaseb:ﬂé ghirection
m t he out

asighE et o\l af REEGL BB OB oif B ISuG i face of
theimpainthods ansshaviag [selage d¢¢l@utqfcm spindl¢ shapebehase major axis
e"ﬁeﬁf’ﬁ“ﬂ%“&&agﬂ%ﬁmg e T e o B el o

e She S s Fbh FeapToptleR A ot i s o s mein body in
theiblgaadth directiBnisbas ’t(ﬁé}@él’?]d ﬁgﬁg tHd e@dé}al cﬂé@m@ﬂ’ﬂﬂth@ phédBeway,

ri bs e e si de

5 08 Gl QYo bl el S S Boge i iy prmaller

hama dssk'arem betwessthe ﬁXf’emalherfp%S)ﬁ@mmmpremm agd of

the Gﬁﬂﬁﬂhehs% %b ?d u&f&%stﬁe%ﬁﬁw tahrbgﬁgag%er h @"ﬁ een an

lelllé?slrml ance bet wee
0%10 F]Pf‘e §F grart mathows dhe somprassipnaibs and an

o miﬁﬁpil wallheithg cdvet, dmdrtﬁe Berd B @los@Vby % coRpSdRaie firse LA om

30

35

e AT Rl of BB TR v e S emion ey nal

mall of the cover, and the bore is closed by a
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an& as an opening to the flow channel; a cover that 1s engaged with the pedestal at
a position 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 substantial passageway for allowing an

“insertion member to be inserted from the exterior to the opening, wherein

the septum comprises a main body that extends from an inner end on the
pedestal side toward an outer end on the exterior side of the cavity of the cover, with
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~ thaathatinef brehdthalmeetion,wi t h 20 t he substanti al

30 2. A needleless port conprising: a pedestal that
forms a part of a flow channel and has an opening to
the flow channel; a cover tR#& is engaged with the
pedestal at a position corresponding to the opening
and has a cavity that opens to exterior at a
predetern1ned di st ance fron1the openlng and a septum
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the idemal el af thogprerde sheseptie i b esgiression 1ibs. and

with the septum being held inside the cavity, a space
is formed t ween an ter al surface of the main

3. body ‘gglleﬁsmqﬂ%’f @%‘ﬁ‘bi@%%’l%}il?rla%s and an
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dirgetiorhef theswiebedys port accord| ng toclaim1 or 2,
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the septum being held insi de the cavity, a corrpreSS| ve
4. T or cenaqbidideddbort according to claim 1 or 2, wherein '

the septum has, around an outer end of the main body, an outer-end plate

' thatis exposed to outside of the cover and is larger in size than an inside diameter of

the cover at an outer end of the cover.

5. The needleless port according to claim 1 or 2, wherein

lengths in the major axis and the minor axis of the section of the bore
gradually become larger from the outer-end face of the main body toward the




the major axis direction is applied fromthe cover to-
the inner-end plate. 30 4. The needl el ess port '
according to claim1 or 2, wHer ei n t he sept um 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 dianeter of .the cover

| . nﬁEr@ﬁH%Hé&@:h@%]ﬁfboﬁ e cover. 35 5. The needl el ess
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aim1l or 2, wherein lengths in the

port accor ng to c

maj or axis and the mnor axis of the section of the
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aﬁaﬁ#frﬁﬁﬁtﬁng%?{&%b ortion which 5 is forned at a
area to pe su

centra Stantially |l evel and depressed
inrelation to an area surrounding the central area.
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8. Tf?esq%'@éﬂp}éq tag to any one of clains
1 to 4, vvhereln a Iength LsO of the nain body in a
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m bei n e cover, an expansion ra
ma1§1 YHR¥eR. range of 5% to 40% t he expansion ratio

bei ng calculated by di viding an expanded | ength of
The needl| el ess

the by the h Le, .20 10.
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The needl el ess port according to any one of clains 1

10 b Th aprlpiPEpao e A hr LGRS [ bs- o the
i nsi dise ditarned evalbbf }thne cowrefbrmitg ther edvity thabtbﬁadl endhidt the
. . o the
e B Ay g OSEE Ml A ) s ) hero

towardithg gute@ 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

a ratio of the distance between the external surfaces of the compression ribs
to the inside diameter of the cover and a ratio of the length in the major axis of the
mner-end plate to the inside diameter of the cover are each within a range of 1.05 to

1.4,

12, The needleless port according to claim 11, wherein

a ratio of a dimension in the breadth direction 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 of 0.8 to 1.0,

13. The needleless port according to claim 1 or 2, wherein
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30 1.4. 12. The need! el ess port according to claim11,

wherein a ratio of a dinensign in the breadth

di recti'on of the main body 28 the inside dianeter of
the cover and a ratio of a mnor axis of the inner-end
plate to the inside 35 dianeter of the cover are each
wthin a range of 0.8 to 1.0. 13. The needl el ess port

accorgi t i o
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septumis sandw ched between the internal wall of the
cover and the annular rib so that the annular rib
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needl el ess port according to clai or 2, wherein 30
a material of the septumis one of silicon rubber,
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18, The needleless port accordjng 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, 1soprene rubber, butyl
rubber, nitrile rubber and thermoplastic elastomer.

20. A method of manufacturing the needleless port according to claim 1 or 2,
wherein
; - in a process of molding the septum, a knob is formed on the outer-end 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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35 in a process of nolding the septum a knob is
_fornmed on the outer-end face of the septumat a.
posi tion being di spl aced fr a position of the slit,
-and when nounting the septuminside the cavity, the

- knob is put through the 23 cavity fromthe inner end

thereof to the outer end thereof. and thereafter t he

cAVNSTrdrS thdHinkeR EndidrEofith &é&&%ﬂéﬂ%ﬁlgﬁ’é& fe%tﬁ:%p fhe knob is
p@?eé# ‘ﬁ"\{%&llevﬁ%‘i*@ ¥ ﬁ%&eﬁ%@%ﬁt tm | sa(r:rgagt ed inside

- the cavity, the knob is cut off at a basal portlon
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basal afpay rthe @eptumalsanbum:ed mgsidletheechvity ths kinob isl@it off at a basal

portibh Pk he slit, and after the septumis pushed into
the cavity, the t ube- shaped knob is turned - inside out
SO0 as to cover an external surface of the cover.

22. The manufachmng 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
inside out so as to cover an external surface of the cover.




