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WORBR/GENNECTCR W TH BI ASED VALVE PLUG  BACKGRRB: 040966

THE | NVENTI ON The present invention generally rel ates
to nedical connectors used in conducting fluids and

[ T al Ly to self-sealing male Luer
2§EL§§§§Q ALl A AININEL .nd‘ ShBE LVALVEPLUG
presently known and used in the art are generally
deS|gned to be connected to a patient's intravenous

("I'V') or gas i on source,

or other nedicd J ; J5hect or' s
seal operates to trap all fluid onthe side of the
connector toward the patient in the case of an IV
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of a 10 fluid source. he case of sone connectors,
cordustng duids and, a@r%lﬁpﬂﬁrﬁi@kl}’ tolsalfbaaling pmile buﬂsrrwnnmtomn

ted t t
e, T Eteal BEPLE oGS prerehe ninimnd wied tioar g
benorilly daipmes tobe Sdhnebied &PPPSHIdnes ifBRAMS (PF) td?g
conqgctor t hrough which a syringe or other such devi ce

H lawkgdyeer splution geuree o otifer otedmal dovicresichitisat thehe

t ve a e connect or
P} 55 A TR AR B
patiene i the BasesH an TV ioBEE dSVicO 5 as dGHIi§ Bad BVILD Qaé% of a
trial e connector is connected to the fenmle end of th

BidrseuEcsr It desasmotpronpsigonneqtens dibe chnmpotyn haken unsealed male
EQETBRRGor FoneBA TR AR LOIReRAT, fleRRgRGH noling i

sondd apuotket dﬁllvich afd BBELIE-stARE fERARRGhACCIGDABe bEpSMEFHL end
?F&S sel f - se 20 femnl e connector and cause the

2 CE%FtOé @Fﬁ whichasyripge epiherctuch Hevice malyde engageds In
He dhse EHNS QSmnéEPﬁiE‘, Jf‘fg %%rplﬁctt%k libesk rﬁ)rt E}E %eﬁfgg S? WWCOiuiector

and creating a ft rou

ouid: et it ineteade parsmmynt pari @‘ﬁh@ﬁﬂ@mbﬁﬁfcedl spensed or

w t hdrawn, K the.s rlnels rermved and the slit in the
heed B i SEHaEoF Birs deden havis balcospegesisannected to

thlS $&8aklc bhe of ﬁl%l)ﬁll&%qg ;»LQ'I ora;ﬂlgl flige th?c%}l%]%gtgg cg%(n giop, as

i ds, including 25 any just>-di'spense
when medipatidne ate @Bp:kmsed withia a:mmﬁﬂﬁ OV line. TITRE 6§ iR, ortotigsr
off wwthin the self-sealin

Y A 1 P S S 4 S
SRR o, PSS 5, 0065 s
lf;@s’gisbalenmmw@emg @ke7 ghit BEETiadSR @%m@m@% and creating a fluid
path through the connector. After the necessary fluids have been dispensed or
withdrawn, the syringe is removed and the slit in the needle-free connector’s Seél
membrane closes to reseal the female connector and trap all bodily fluids, including
any just-dispensed medications, on the patient side of the connector.

Therefore, the bodily fluids are sealed off within the self-sealing Luer
connector toward the patient and away from the care giver, preventing any escape

of the fluids and protecting both the patient and the care giver from possible
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dangerous contam nation. However, the flee end of t he

nd any residual fluids remaining t are
wcﬁ%@é/gﬁﬁgaand exposed. .Rat her than the self- sel g""'-”""“”“
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areiethecapplieatars idedignthe fluikbeing dispenSddiirh oc diawn inkanthe
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SYEBECESt el Dol Ames srued 08 BAGKBIE ta fuep g py pegre
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safety of both the care giver and the patrenf.
mltltg,nh@ll%ﬁleslimagcmmnctecdmgl Bmekmawy and used |n t he

t, J&h t | ed .Of f till i
o i Shrinife AP Berre dhamt AT etk radbagtive PouRed ace
adBnidRr&EB|pAteRth fit RIS A dxPBiure itdl ﬁleqyotoﬁék%etﬂiﬁiiﬁ]ﬁed for
sel f-seal i ng, needl e-free connector after

thed srifhly otf rbath thn calagmhrsmd SephticaboVet, whlitthe heistng corgectors
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Simlarly, in collecting blood ¥roma patient, the

they pipical sdif- @@élngmqeél@tﬁmowe&tpt@ﬂwm@mnﬁﬁw@s @8 disgugspé

Py JF 1R AGER S ChE oG anes b dRosPant frofdpRnfim 2 container

16 ARt d&mgaadﬁﬂhisﬁ@ﬁoﬁls|u}{sédlét?anﬁllov$§@(p@% ¢t isotope.
opposite end there is configured a needl e having a

r esi | fignlarly) iseplceting bleod frotnaipaticny, thantypiahbkeoed collection

ubul, ar Shl t he bl oo
SR T st ondut 7 s O o 800wl s S lo TR g Botor
fbeaRlcRingUs thSCMNESIHal faMt]€ Nust @nhsctbh8n a hhAtaf T\OIiRQdOn
through the connectors and into the needle. The sl eeve
tb@;d@ﬁqzmg opppsite end there is configured a needle having a resilient sleeve and
surrounded by an elongate tubular shield. In use, the blood collection device’s male
Luer connector is connected to the IV line’s female Luer connector, which starts the

flow of blood through the connectors and into the needle. The sleeve covering the
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2 WD 2004/ 060474 PCT/ US2003/ 040966 needl e prevents

wo b bt ed escape of any blood until a vac
collection tube is inserted into the bl ood co i Il{ﬁe)éc:jltg‘lﬁgbrf0966
device's -tubul ar shield. The collection tube is
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bl ood col |, n applications known in the art in
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evice, 20 or even have the collection tube
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the device. Yet a further e is in the oncol ogy
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that they do not reach tissues that nmay be harned
benefnadleaffachyhew confined to the circulatory system of a patient, yet are

harmful to the skin or other tissue of a patient. Such drugs must be carefully
controlled so that they do not reach tissues that may be harmed. Transferring such
drugs from one container to another or to the patient's fluid line can be hazardous if

seals are not present.




30 drugs fromone container to another or to the

patient's fluid |line can be hazardous if seals are
not present. 3 Hence, those skilled in the art have
recogni zed a need for a self-sealing nmale connector

Hért?;@t thH?é’sklﬂEd GOREak BS\% rreP cf%}:ﬁ r‘[ég@ i§'a s%Ff ggéhr'@ Vr?{b conne?tor
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bi asi ng device al so seal s the base where the valve

el ement control device extends through the base
against fluid flow through the base. In exanple

enbodi nents, the connector further conprises a biasing
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5 opening around the activation armin order to hold
the valve plug in place within the housing and bias
the valve plug distally into sealing engagenent with
the male body's internal flow passage. In exanple
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roW'p@E‘éa@éﬁ‘%ﬁﬁ%uHﬁce \ﬁh@?ﬁh@%lﬁ@ﬂ)lb% isShif@d memm&/ kPheedNFe distal
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con ur ed such that the activation armthen protrudes
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actjvgtion army theplygpairasaniguredstchdhat éhe ewawatlﬁg agm ﬂlﬂ"fﬂf%tfué'ﬁ%

dlstaﬂﬁﬂiﬂgh%éiﬁﬂi(?ﬁloh%eh @utfsfa‘hﬂélty"iﬁrdﬂélqa kHEBdter WS h 2 plug is
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through the flow passage around the base. Further, the stem's outside diameter is less
than the annular inside surface of the flow passage so as to allow flow thereabout.




I n exanpl e enbodi nents, the male Luer connector is
configured with two substantially opposite activation
openi ngs in the housing base and the valve plug is
configured with two correspondi ng activation arns. In
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onmeri c sealln mat eri al

d
RO Re i 0P B s ICHEAP Y SabGRToLRg o be

mhtedainltbmduaiammmtm@efml e enbodi nents, the

el a ' ltraviol el

- an araine effBhee, oS oBib ek bl i bibod Wifriline
ela@tmmewg devigs i9xn reteistonerit Seairng frateriatbokideth within the activation
?@,qh@égdm {hB‘%ﬁ\%ltué!n prel ecting annul ar flange such that

he el astoneric device encapsul ates the flange when
confli gearerle amberimentshe elestoaeiomatsialis ag uikavielst qused acrylic.

anch@exdriifle Gﬁﬁb&iﬁeﬁt@ ahé b&waﬁd?ﬁfp%ﬁ%g # tthWbﬁ@ngté}ﬁ'ommal wall is
devi ce to sealingl flexibly 'engage

f%fwsg %FSJ%(? ?'Hd”‘%?fﬁwﬁﬁecéﬁ%?w‘%? fiangessyop that E@ﬁ PR
davice ér&aﬁiﬁulétés the mawge"mlhdny:omgd‘r’ed WithiPtheXaciBitioMByEi o «8fto

=B PRk BorciGtn e PP ubaie s RS Re oI g o peelvay And
- flexikiy engege tveadaligatiphagmtand sperbibly aliovwotki mediayion arnopehifit he
chJx%llgt | nvj)roinﬂalarﬁ@%‘:n%ﬂp&% kB L@e%&nﬁgﬂmﬁﬁtms%ﬁ?# BSo

prese here 1s provi
the male Lnericagnadtas oﬁﬁﬂe@r@@wnve@tmﬁ indumnechusg the waive@mgaw shift

ploRin®Rf o 5‘5@”&@@@@9@5%3 engage the external thread
portl ons forned the fennl e Luer connector so as to

o ECOREPEDNNAE TSR OHhe pERentimaalR, hers i provided o

hatusmrt@ﬁgeﬁamdmgihé MaRMHaY BATUred \b.trasni‘emal thbeaag REhFoadably
t her a.conventional fe

| e
e%%ﬁgﬁg'& %?gfr‘é)'\%ﬁ(? Pytiensdormediondne fgmalq | cwa‘e&%?sfg
sgrucxiherebnrectorsand redent inadveetbht-diseabaggnent.




mal e Luer connector may be nounted on a syringe in the
typi cal fashion by threadably connecting the proxi mal
femal e Luer connector to the distal end of the

syringe. In another aspect, a blood collection device

i's forgEddicd B BFAMHNR n‘hocgqﬂe@fl%%Ja&dg@ Eorvififonal femalg Luer

connector SO as to acco vacuum
cHINGEiar i spfigeted @ thgimle Wiarigontsickars @mlm;al g@smﬁhﬁt ting seif-sealing

mhlRa LBBEINb&IEN m 6ilirféd &Pa S b@HJthS pickgshion by threadably
di stall - bi ase i nternal va remains in it

ooy s¢tlgie pipdna fepals P naedPr A fidlateng o g e Bgother
aspedt, a ploed eolteictivth dehige TomiRidash A8 a0 Enddithd hiledsief r om

C(} nlﬂgctg lp n?eSCtEJ %%%O@EQO(JI\AEG%HQ S/\élb()% agﬁ lgp@%;i&go{%?éll?agc o 2w&t € d
ple@e@hm mntmredN tthothe Inmale remadbrenetioe so cotiigaret dhe distathjrbiased

mf%‘?ﬂél %}\t/e Elué }énﬁﬂ'{sqﬁ ft@ﬁtq'estt Jﬂgta n[gcis\f%n ggé’i?g %ﬁ %tflo@dsg{qje and

armil s enga
PrEVHIHEE th@runtfvanfgﬁ ﬁ?‘iapﬁ ﬁfeanyaﬂw:@ fianige cpnsxionand e devies t@blyhlch

it M%&ﬁ%ctd&lg)réﬁ'}ﬁalwah%ﬁh Whé’rgthterd%lhﬁ?e l%e?&&lne@tﬂﬁis%m{é&t%d to the
assage a(g : at]Iovmn |UId|f|0|Wt rough t
fe%%’gf GIneFar %éﬁﬂﬁ entedy duerrcht e velkeriHas actys %st
erigaged/ia} the ppixlmgaa fanchfCthmfelrr@ll{:{) lebr amiélct_ot imladhifttth@v@o@ ﬂﬁ% or
of. t e eal in es_the
wBHR; B R ok AR B0 PRS0 AR e e
1Satbfaw'eaﬂlb@ﬂwvethrwhltheecdnaea’m contacts the valve
pl UQInSeﬁ%ﬁ'utple Bog%ﬁfﬁh%%aiﬁb&# érl?iethé/ ?AI\Y@ pll[.?dééjrg configured such

pr oxi ma hus causi n uer onnec
thﬂéh%ﬁt%féﬂr P@éﬁ?e@'@ﬁ pf the nyala:m@@almlyte@g@gﬁé theainteripteress-

: seﬁm‘ﬂ{%mﬁﬁf&bﬁc&nh&tor@ tQMﬁI@%ﬁ@Q@s thé bARE B&Hacts the valve
|nentS i f femal e Luer ConneCtor |1 S

P'%’%ﬁ? gff‘}voad"%tq #hiikthe yplve phua arw@a'hm%? paysingjthe fsmaler Lyier
conBdatorie By efldvtivalpbasfingl) chneelef & Mk tndlOLRE borak®r bdtbre the
roRr' ston and | ow fl ow t hrough the fermal e Luer

al
CIRREEEdT °© WQT the nal e and fenmal e connectors have
seal inrghmplemgw@dmeatsoiﬁ thetfrable Luesq@aatdtords tafigured with a self-
seﬁlw &Eﬁ%l &&é\? ?h tbhgfa%?\éai\?e n[ﬂ{:&c%opgrate t? I v%?ehthe piston and
a”@\é ﬂaw éhf@wﬂhl tee femalet leueo p@meﬁheaﬁer@w mplagsaweﬂmcmgtmsl’r@ve
- seﬁmgﬁy rRRGRCAIHg thdi hl%§ﬁecﬁwtaﬁér@9 uﬁ&,%% WA the vaive rﬁ)lug is

dvant ages of the aspect resent 1 nventio

shieq Pf%@aacﬂw't%ﬁ@?'é?ﬁ)x'm?'dﬁ?wnt 6ithe >l endecpntagpen the flow

paBRROMADidIANe Alald diAngiGHD! © B WO 2004/ 060474
_PCTIﬁ}%ZOOB/ 0409f6 80“ ments which, taken in
conj UKEE 2B et ﬁaweaa aevasaass PG the saeSRd the Pfese"t invention
will bdcosierapbarehyfromatpe ddllo@inatietaiied Bescaptionaif leexadplet he
i nventi on. BRI EF DESCRI PTI ON OF THE DRAW NGS
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FIGURE 1 is a sinplified pictorial illustration of a

woabdes474V interface 5 operative in connecti °PCWU§5b0?IH40966

exenpl ary enbodi nent of the self-sealing male
Luer. com-ector in accordance with aspects of the
prbodimeniswisichj tekion Hl Bnjilictisn withehespeotpaayivp evgwings,

Lally i ti f. | . . enbodi t of
- Wk fR I e REBRRLS B AVERS: dance w th

aspects of the invention, including a housing having
a mal e body BRUGSPESEURIPTION CUTHE BRI MEGS10 pl ug,
an el astoneric device, and a conventional fTenale
connector; FIG 3 is a partial cross-sectional view of
the mal e Luer connector of FIG 2 taken along |ine
3- 3, HIHREHaowisgnplifiepisivent illgsidtionedaipagehitdiVainter tace r

SPRREF Bl dhesPR L8R, pliet b DB Bh o speape mat
Ebé colnedtér i dcBordBfice RItR k&b OF 1EQRBRAE RiveRAsL; al | Y

inserted thereon; FIG 5.is a partial cross-sectional
vi ew G- 2Hiea patspetingrview petiallyrinsectionCof 8 exvingplatyhe

. nector fully inserted thereon t.
Py it o SRR IS e LireP B raR ar vt Gaspects of the
iveatigh) iddhedin@h BoGang ﬁﬁﬁﬁ%’a Hli&hody di%pds@@ wiliins @hiffl Healve
mal e Luer connector of FI 2, 20 °Fl 7 is a bottom
plugvenotlagteraene levice and aoenestionaldemale@onfector;t h t he

' f | L . t d t hat
ror e 116k i & PBRA HOSTAr 0 Whatah e R e RS QEFIC 2
takén al88g lise 348, ABoahGRthPAT 1djRentdeiSEaBRE @18 Lu¥t ®Mnbétor in

the nmale Luer connector of FIG 3 taken fromcircle
sqEflel 8' showi ng the distal configuration of 25 the

01 oo LT RaloACeit-KeeBhbiion bt e Lo RERG b 110

with thediesiatd Leanbngestat patialdf intdiedideofody and the
val v%gl gg; FIG 8c is a partial cross-sectional view
of arfT&h v & hRRTURECTORLBRAtRBHVIQ of He malp dusr connector of FIG. 3

S8 SE Rl el TS S AR F i W sl
therby psenittimgAdw\hievwg b theanalalcbeddetdrj ve enbodi ment of

t he istal configyration _of the male_body and the
val vé—‘qbr gés,topl‘@w@ thegmale Lyer copmegtppeEtXacki onal vi ew

of anrgy. 785 RAotdf FERUF HBRRIeS uck Bonector of FIG. 2, with the

. conventional female Luer connector removed so that more details of the valve

~mechanism can be examined;

FIG. 8a is an enlarged partial cross-sectional view of the male Luer

connector of FIG. 3 taken from circle ‘FIG. 8’ showing the distal configuration of

the male body and the valve plug;

FIG. 8b is a partial cross-sectional view of an alternative embodiment of the
distal configuration of the male body and the valve plug;
FIG. 8c is a partial cross-sectional view of an alternative embodiment of the

distal configuration of the male body and the valve plug;
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di stal configuration of the male body and the valve
9/060% IG 9 is a cross-sectional view of the

W(E)HAer Waftve enbodi nent of the distal confi gu"PﬁT’P%??O%)’?“”“

the mal e -body and the val ve plug shown in FIG 8e

t akenFRY. ®ads alpaifsl rods-s@Mdnkil Wew ¥ ah 21t8rnR8YS B&GbAMRAt of the
view, partially in section, of an alternative

i epWREITatEqs) oft@emalmgodmmi thesalveplugact or, i ncl udi-ng

sed Wlt

h had
cuf 1 EIHREN ool ot SecnbilatiaEy o oS RRSRRq Y fotbOuidhent of the
QBB @i o i nEIRERERRER (RYBORL MENTS As shown in

the draw ngs for purposes of illustration, wherein
| i ke FI&4.&rg ﬁ@éossfagﬁ@ml yiegesfthe alt@m@tmver@nlpmhmengofdhe distal

C&I&? ?J?l ofﬁ.t pl & or| ya}nl S@%?@I%Bﬁ’go& EP(]:'P %{G {g%g&gﬂ plong

ﬁh@m ang¢onnector 19 having a 15 self-sealing nale
connector aor fitting 20 nmounted on the distal end of a
syri ngr.d9is a@arws@w&mwwﬁ%@bt ageetion, Réap ﬁbs(mme end

OB EIPLGcSURESAE 40, SRR S pPoRbk Rk Y ma
bbay dispdsed exgin & leaff ah&’.a|bl<5tﬁi &illectin ghaed. d be not ed

that here, and throughout, "di st aI refers to the
; "proximal" refers to

syrlnge or other coIIectlon or dlspen5|ng devi ce.
Referring to FIG 2, there is shown a perspectlve

\élrrg\cl)v %@% ; t%‘ﬁ 'éipaggiﬁ ?%urpfgg fﬂ}_lﬁéezﬂ% ﬁgvéerem like reference

mhéraisecmmgngte dmﬁeepmmge@ﬂma e2éinglts fohy tﬁd‘ﬂe%eﬁ&ﬁ%mds sand in

uer. connector., The nal e Luer _connector
?ﬁ?érlaa'eflé edpigtoned Hpsualionei 1§ 4. thern is shown a connector 19 having a

gélP Lahih % P@ﬁ%g&ﬁ{e\:@ 81(') ﬁﬁgﬁcgf‘fo dx%l‘tﬁﬁg gﬁ bRdy; é.?% 2de :g%}vrmge 22

outer c I nter
mat@%ﬁ)lﬁtommtedamm pmkireaicnd of affeble d@ﬁh@t@@@céﬁgﬂfbd on

as to r.m eni.ng .cavity 61 configured
£ Bt i rce 24 Brule almmistasamat rUbdrosl ot Autibiiirough the

PPRRESS Of sgguﬁlhfé’ﬁbte eq that hdfe, ahd &g./;%l EERAIMAPI s 1o the

PCT/ US2003/ 040966 of me
lim¢adion athwzﬁﬂddhc pati;c;ﬂgad tprobiomad” 4dfensito iiendivduitioh asvay dtonethe
in.this enbodj ment cqmpri ses  a .val ve

mtt?gf 75 towd tﬂ? SYFge T Ot SpHlecion vy SpepsaE AeVIES i s
genergdey i gt

havi ng a éll%g?alnf gfa‘g&?% con Q exjs to \gé i r%ﬁfl @We%%ecuon
o cliestpddry entbodiméei®f the connector 19 of FIG. 1 having a self-sealing
male connector 20 which in this case is a male Luer connector. The male Luer

connector includes a housing 40 having a central distally-projecting tubular male

body 42 and an outer cuff 52 inferconnected with the male body by a base 56 at the

proximal end 27 of the male body 42 so as to form a distally-opening cavity 61

configured for receiving a female Luer connector, such as the connector 26 shown
in FIG. 3.
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- gpRig

5 fl ow passage that forns a fl ow passage -opening 21

wd)@@a,tggﬁ—,-at the distal end of the nale body SPCPes3093/04006

sel ectively prevent fluid flow through the connector.
At the opposite, proximal end of the valve plug 70,
at I e"ﬁbﬁt m@leebadp\iafcdhyad taathreedinteridl Wi passageranboge 463within

t .di,stall tot h
ik 15 cmeRS o nth Sopeitig SR e Abe
§1Wm'sﬁllt‘:@ eTE@@aﬁvg’El g%‘ g@ﬁt@ﬁ!ﬁf&%ﬁh@ wi as@éﬁ'ti‘amngthwmc

device 90 is configure hi n "t he activation openi ng
steoudhavineg adisial ht:acb'i'f» ccmﬁgurad torsdeimglpetgalgd thehdistabdndeof the

Bl ) aa?aﬁéﬁaﬁgoe%é% Q@E&’E?Sﬁgggﬁ@yg%ﬁgﬂq %ﬁ%@ﬁh} VT Vt%aqng of the
BRhady dotR1th sbledthayy pRosa aid ﬂBwttﬂi%ugﬁﬂ% aa‘nn&&tsl At the

connector 19 enbodi ment of 2, a conventi onal
pppasite, progienal cod néﬁxeorral\@zplmg 7@ at dpagt ente upvergly sningd jactivation

ek Sntiefd RS of Rioderh sl iones SRR 6 g e

afBafieh abeting B (oM ih FIG. 3) anke iy e basd F&r An elastomeric
connectors and devi ces, such as a shi el ded bl ood

sﬁaﬂmg devien 90 aneruligurigyidn gis: :(cgweiml pperEMRIORng ﬂlﬁrﬂ&i}l"atmﬂ

BB Bl s AR DR S PRt BP0 Ve
ﬁmgrammw ind®scling BRoRERSRNIE Maﬁﬂwdyrsanw e Risae.

syringe 22 in the typ| cal 20 fashion Bﬁ&‘nthreadably
connel@tthe gaserpd thyr eunaeipr ¥%¢mb@dlmt otllthde & sproptippal female

136 coRkéio. 2 EabrrilliOfe LIS SHhA99 or3R KANSAS HNYhe

uer connec connec

f@[ﬂé Eubiugnneaonaehdes thidae e‘ltﬁhéskﬁs POQIOIt Rowle Biappretiated
its at-rest, flow stop, distal _position_at which it

hewger ghat arvaeiety) of\thsa senrgstom andy dexiess: suchias 2 shinkdadleod
E51fRA6n s \'%def‘)l&' gt sl%\kng %rFFfd‘v‘ 0@3:9%52]5%%3‘0%@2” AsdMussed

syringe to nnun erring
fnord fmelly Iied)ovFl WhenZthe theneator i1 9 dialing the 5617 Beaping Jnﬁﬂé Lﬂ@‘

di stall m t pr ox end of {he val ve
‘F%ﬁfe 3@@%&@ be {nsnmglff@ﬁeé%n@aﬁgmge 2 m%he typical
a i ngctgxew i xﬁfbcﬁ ih%rﬁ;&nﬁ?}’ thgr d(%{%@&t?ﬁ?%tcpthe

at t di sta
mahn distabarpbafatle S)hingm $d lohg aaﬂmr(hsiahneké Iveatomsctor is not
femal e . Luer 3% onnect or 26 t hat .shown
ale 3

et B 185 Toraale QBT SAEEISEIAG 14 FVeBIE Dainai 1n R dLres, flow

A el pRLEH TR 3 05 5 g R blehBhs there

BETAHUSP 6@3pO dDaBG niflewithin the oomeictn 18idnd thoswringetio which it is
contaél( &;th the distal end 79 of the arm Then,

091 mal novenent of the fenal e connector onto
the Mel@rGRMRAEAD HIB. 2, the activation arm 78 projecting distally from the

proximal end of the valve plug 70 is shown as extending into the female Luer
conmector-receiving cavity 61 beyond the elastomeric sealing device 90 so that the
distal end 79 of the arm is exposed. It will be appreciated that as a female Luer
connector 26 (for example, that shown in FIG. 3) is inserted onto the male body 42

and advanced proximally (in the proximal direction), the proximal end of the

11
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fully seat will, in turn, proximally shift the val ve

w(?%dbg‘?gdl; ugh engagenment of the activation ar&%éﬁomm%ﬁ

e connector. As explained in detail
proxi mal ‘5 novenent of the valve plug agai nst the
héraslc ﬁgmfaatcﬁemﬂfcotrfcan&i dataeiwithahel@iétat end BR6VES abh@. Then,
unseat the val ve % di stal head fromthe distal

Epthes proxigal 5‘8%‘8@‘& dietsmaly onnggtos prtofthomalsonpgor to

I
Aty SEFOHETn 10, ORI B MR VR G B0 deabfpent o the
Iai':ﬂi\eltlan drf el thedannlecbofict@l e\s @@iisel Bdeailcbalde, proximal
val ve has shifted, proximally to unseat the head
awdes'ﬁgwfgh% valye plugaegtst Bisdiassghiones ofrthe plastemerie dgiice

BE9LOR e LTI AN RMERLN g orlfo BhSage

t he sel uer connec

: apehmg 2V efitie fldvopasshiet@t Beaaugd) aphbawili the adlne plugditdn Gihis

a femal e connector, or the like, while opens to a
PRIBOV selativs rihe davarassigs borewnge Fherfgale@n%@émalc onnegtors are

.@%}lu{ec{éﬁ AARRECLIRL ﬁﬁg% sﬁlhe& ﬁro%&fnh 1£% ﬁﬂke%trlﬁe ﬁ%atd %‘Rﬁﬁ)em the
mal e Luer con iI's us con Igure
ﬂﬁws,;msﬁagsm@bmmg, fund cho ﬂalwl a:mm[daﬂxéls(ﬁm asd thomphahée oonrteotors.
enale uer connect t hereb rotecting both
Toyfhis \ymélie sefrseatiag ?» > Ligr cnnaﬁ%/teaﬁ% Elogggand prevents fow

' ﬂf&éﬁmﬁ%ﬁ Eﬁﬁhr&@gcbﬁﬁbcté@fr&ﬁ% fefitfd Mﬁ@&gr of {]ﬁrlﬂ%és%lc it opens

Retferring nowto FIG 3, there is own a partia
tr mﬂswspmttloamkl alleive iloof durhg comxectjina rIywdhb@a@prenatedﬂ:ay

t.he sel.f-sealin er connect or, of
s éleh‘aﬁ‘ in af%h%trthw@?e UICT LOUPCELOT ig ﬁeﬂm Pﬁgttfﬁfi go be both
yélﬁ&\éahh@ Gnd S LIS nk%akégvxoﬁﬁeéd&%% etLhEr \é&hﬁe%t&' #8reby

i's positioned substantially coaxia

B ptcmwtmgév@dgﬁlezbﬁreagldm andrthe pations ﬁpnndan@tduy crcrss-aontaxmnatxon
.h%{‘}ka e .82 d(g?hnl ng a horizontal bar 83 on which are

HigRan activation arms 78 at the
I es peRéfeMtORRP S FR. DR ihefOASh8¢m a Pt crdsBQectional view of the

cross-section of the valve plug is generally an

epsiplerydunkodimpit of the Rif-s@bing meale Auorecqpnegon(y of thewoecctor

PR AL R B B SR
Wﬂﬁ’@ plug70°8 %31%némﬁlﬂstaﬁhﬁgﬁcmuyownm tRd 160 st 6 and

and project distal rouge two correspondi ng
mlﬁnﬂéﬁsumnxmllefsn asmkﬁgﬂ $ddefining hdobaggalder SBpntwiigh are
26 1S insert

{RtnielR8 of olotd B fakbR g2l GE Rk heTeglORls Ff endV8

rBh)\the drbss-§REHERST ﬂ;%rmmalhg is3éene Rl tantupSidealonm ddpidl “T”.
gr oxi mal | y are substanti al n‘i{ symmetrical and bal anced

be a@lve plugipaythepdg4posahw mmﬂsmu&llcmpmte aghivation arms

' gfggo J&I eir}c?end tarr%gei a%hlc ent otmhgppvo%{tg €n othe ﬁ&agc and to

be ahgned with and project distally through two corresponding activation holes 58
formed in the base 56. In this way, when a female Luer connector 26 is inserted
onto the male Luer comector, as explained more fully below, the forces serving to

shift the valve plug proximally are substantially symmetrical and balanced so as to

12
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activation armwithin its respective activation
wOB®RIe&74 Each activati on opening 58 may be def’.bggﬁzd%mwﬁﬁ

a radially-inwardly projecting annular flange on

whi ch the el astoneric device 90 seats. In the

okemp bmogth Sirerbyaishdion, oftthe vilvaphg and, sesidivhlip) dficach

formed by capfiquring.the activation openin i nsi de
AR A SN B EPE g5 GReBREy or s di mensi on
of - t headll REQskicHN6heAlng $¥ma 'b§H@ﬁhéﬂ“ﬁﬁ&fdﬁ%lﬁ@ﬂiv&a\fd@_]pmjlecting

(FIG 2) defined as the ditference between’the nom na
iansylactiaigadb8oarwinth thecclornerigdeviéd dbstats dntihe exenplge

di t h i Al d th ! dy.42. By .
Satanany Yo B RSB LE e o otk P A i fpenine
lidsidéddivdnkler RELARRAIRE A e tAIvetBRUIBERISIONEIHe G152 hd 8f the
device can be configured to conpletely encapsul ate

disgalby-faaipe cawity 61 . 2) delugtchstthe dderénea betyreearthe somial

to..effectively,anchor deyi ce w.thin the .

ARG S RISAT o A Syl Sl topape prosimal end

dettieaBals ©b¥Ls2 t By pedddingeuviah Viangd attbuf BadhQuctiRati o bsdni, it
to seal the activation openings in the housing

40
wall be apprgeiated dhat dhg Glastpeeria sealingdedice sap b ¢priigured B

ADEPIcly bl e B 36 Rl ol R U8 R BB D s o

epaivednanchbethe dasice Remis thdeititaidiopeans iif ko Aol the
el astoneric sealing material 91 such as Loctite(r)
slpstomgricdsgyice pavecigriondbe yalve piepdstoteihoysing 40, ta ged the

L e T N

basing sbrigh fdront lsdep ehgidlve glugakhieddistliyst alhi tht {130 passage.
el onglgt iQn so as to acconunodate tenporary proxi mal
degshiske Ranfungtion, flee elagipistic gpvige sayicapsisicd agrelpgigmeric

. ' | ' ' s
PRl 388 8oy b0 B R 10 kS,
eachFdcivaiBon Michimgoolnls theedspeetier ativatidroarkd 18 inPositioa. Once

flo assage 46 for through the tuhul ar mal e body
s ﬁ@*aﬁmeﬁwt%e@gaﬁ P&léilg@%o@ieﬁ% bt e sistontil
ERAB&GI o as 43 a8 nAfo Y tﬁ%ﬁﬁgﬁé@éﬁ gfs?%%gﬁ@n%ﬂié Ylve

insi'de surtace 47 termn
phugi diiring-vseobithd male bxenedingetbaclt atpormetstas mgpsingib ders tddvalve

S S efjne a central, flow sage opening 48 and
At ek o G5y %%P?Slﬂeném”}ﬁ?mt]ﬁgf istal head 75 of
the vefiNEonBhitd rzﬁarélﬁ:_ecte 'F(IGQ?x',rtﬁg flb® I?jgﬁge AGXofnkd Eﬂiﬁugh the

shoul der so as to achieve a surface-to- surface sea
wihatertnirde badyw42 islsbgwinsn tler eediplary enbodimaatt tmile Rueheonnector

oul der by.a .30 biasging device such el astonieric .
385 bivios 3 G BrinPy BRuk sic Shdach Cojcgpiippes gy ina
H&ﬁ'aﬂﬁain\é%{cﬁ ?Miﬁmﬁ —?lﬁjlziiég ntﬁﬁg_x%' sﬁ%ﬁgr X9 L2408 QiR ad@ntral flow

di anet er t iss
passage opening 48 and act as a valve seat. As such, the distal head 75 of the valve

plug 70 is configured to seat against the shoulder so as to achieve a surface-to-
surface seal when the valve plug is forced into contact with the shoulder bya
biasing device such as elastomeric device 90. As clearly shown in the view of FIG.

3, the valve plug’s stem is configured with an outside diameter that is smaller than
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ar space through which fluid can flow af Ol HErapf{Rrosee
stem when the valve is opened. The stem is further

ﬁ@rﬂmﬁnﬂamm@ dRnfeifdfehebw ipagabdsd & SRA6AIE BR aMAhldespace
s base 82 away fromthe proxinmally-facing

E ‘P‘f&lb‘éh'@h floidcaotiewagoundithe semy \@shem o ivalve i3 opangdc d he stem
Is%rtﬁ g& ﬁf&:@g‘i O*lﬁ'%cg gl\“ ﬂ{ t% el t¥1€ %g Ig)gpgg%é {el}& away

annu acri vat

abinofe ﬁ)ldﬂiﬂaﬂy@i%lﬁg Qﬁf@eﬁﬂﬂmﬂﬁﬁ@mﬁhﬁﬂyﬁ tot pevide@arance for

assa It wll be appreciated by those skilled in
@laeﬁ?qufrr?a@em?eto(,fuﬂy s@ay pbeutdhe ayroulay élana@ 58 phthestivation
PRI et 5B o nd Bl v MBIl 88 chiFomsiyes

housi Ingriliby appresaetdl bynthasd ﬁdﬂaﬁd ivighy/ai$ Ittmﬁ ke cliﬁf(gmmuha Ioff the
nol d cawty wth a si r&ale core pull. Because the

basing A $hopyeindd Gy dgnpld 1s wiltsueteqi Fauthe migation melding
5L TR e by I e ST BBl il
vad-Jugif apyd emvdty Wﬁh yeaghoeqt pull PBEcandBihe d@igmdﬂ the Aowbing is
K-resin. Simlar]y, the valve plug 70 iis al so

pticeaTls muited thBFP%%H ewldlu&,.th‘al i menhe frrmed rom a variety of

[
PRUREELRR,TRLN R0 S ORTo SuTodIBNE rBBaoReE, £OE, hbs,
saylieinyd KirephaStindscly Ahe 3&10151 phig® isalse cohvmiertbnfabritated
is readily rmnufacturabl e wth few npving parts. ?F\éih ile
usinga coryafignal Bl iYL maliRh PoCessH itkRpsymendiprgctiegd n the art
pagts
ARG Bl D0 Dfina RO RO RRE) Al ESLAS chi the mate
meonhmﬂor is reaskillyl mamﬂ’aampbhomm ool mbatng\mrvso Wehibd der
confi | t ons §E S an i eased er of 20
BRPHEE§ ,93 RS AN b ca e AT PoGer fgposite
- Ripetaivk Qbﬁva@iroﬁ%%gﬁﬁ%a'sg’ B34 am‘:fsom &Lffe@{% sR&Wn HRA abfSived, it will
openi ngs and ar ybe enpl oye out departing .
b gppredisted Soo prarmris dther cmnﬁgem:lolm weclt asoam inSteabdd number of
g é gg to FI t he cgnve onal femal e Luer 1
foonf ISR a“P’§ spfed gRewdhe OYSINE B VO CrSRdegiona
édiﬁigﬂ?dt%n@ 96}' 1BE b?émﬁgsdéh@diﬂls Wik Be 82pRIE wathout departing from
pr oxi ma romthe fal e Luer connector's housi ng 40
hsssfbmﬁftg@ptds@lteu@nﬁoar y enbodi rent as . a separate

h | h h .
Fous AN RSP AEIC ohdhe sdhgRhinad BSSHl5 Lubs Sirngoghy 4 Tt is
diBgsed akible |1ﬁ6’x1l:rﬁ1 Eﬁ@oﬁﬁfe nﬁa‘]@&oﬂrﬁ@mr B@&?ﬁ@d WHRh extends

connect or, ke the housing and the valve plug 70, may

M@Xmﬂﬂeﬁmmﬂm mﬂ@llL?ﬂdqonp@mn SJT}DM@HOWQ shown és theagrgmplary
GHPTERRERS 2achBif sormeeial biaee b BRL GO PRSP hpathin the

'ﬁ’(ﬁiéﬁig@ﬁ@xhﬂaltéﬁﬁ 3f Hill be appleciated by those skilled in the art that the
female Luer connector, like the housing and the valve plug 70, may be formed
through an injection molding process and subsequently installed on the housing
using a variety of assembly techniques now known or later developed in the art, -

including a press- or interference-fit, solvent bonding, or ultrasonic welding. As
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|nclud|ng a press- or interference-fit, solvent

w(p% 4 Or ultrasonic welding. As 14 WD 200&1?%6&%4(,%6
s

PCT. USZOOS/ 040966 shown, the housing is of I'Cclent
| ength proxi mal of the housing wall 56 such that the
Sleove, éhd lumisingois né stfficient lengtheroxtedi ofthedeuiing wadlnsxach that
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sl tor 26 d f e,
RS HEmSIe T (e o S EDaitnat S ThaStenhcs Gmaling
%@mﬁ&o} D6 dLARLE: foh@herffRN R AL WY b 8pRBhicA A the

to support a ~conpression spring or
distah endh 36 af thedemateHiver chaneaton 84 mlglykim méiguradte sfipprat @

L t 94 and the b . t he .yal I 2
FRPIeSONETEUE o6 6 R M BRAL LD iy [ g geiveen
ReAemaleNSueY 3b¥ifecRIir9e o $hbhds¥ of &e%lﬁéblﬁg IS0 Al c@oﬂékzﬁ& with
tending to maintain a seal between the valve pl ug head

s cdastbroeréc daviee Yhwduescthe sralye alugsﬁhstallﬂe@ agl®) mIinéain a blas
Luer. conne IV L nterface

e AT AT bl et B84 7tnd 0F PP

Hised skqueeor 20 is generally configured with a 15

tubul ar barrel 28 having a distally-tapered interior

sur f able fgmalen@r@Oa&mrcﬂﬁfgf A RRLLANSS I\Aﬁwvfacsd%@éﬁd & thown

nner S

f'1<§4(éent hc di rpafrj tp(%glrz]i 65 lcmbr}ngoE t2 d5 Eenela %c?n I1%13:'»:1 witha

| dlbam%@lﬁ e{tzs @@@a tBtaligapeéEinteridr $tithce :m?ﬂjrméﬁ aptdtiag to

ed wthin the barrel having a

may be insta
Sédzaw@ooqmam $94. bswrmestcal somnssisums The st surface tapers

' ﬁ%&% Qﬁlstf?lf 1&:'33 £ h%h’loylak‘]%? ﬁlanﬂe%grr tB'a Ga(i%l:lrﬁl lant fFrU il}jself—

connec or O open € openi ng

Bdabing fphﬂt@ﬂ@hniah&;eﬁﬂ!ﬂleﬂ witldh thedinied hhﬂng aAglestiv¢ly lbpenable
di scussed nore fully belowr egar ding FIGS. 4 and 5,
PRENNGIY EESBORVL mprFRsioaf fhesRisiop AgoRdRSTQrest a male Luer

CAHREGE & o S‘g?ue?]fﬂlé OI)%H? ﬁréq\%ﬁcﬂv ﬁugl' ﬁc‘j\)@'t }Su%lﬁ t gqcﬁgle Luer

exterior ace tapers int
dommector.0As fwitibealidcasgd matt Sukbt imlowtregadmlgﬁf 158 4 and 5, the

Al i3 Tidbe sl sBing s D<o SO doared wfadisaly-

E{Jﬂ@re WRterBY ﬁc%r@ tﬁﬁtec ?@E Fi:{jl:h e BN et §Bm 4 B \Agér?lameter

ere 1's omn a cross-sectional vie
tdmsmﬂkirfdimbn mgnﬁ@ired toenlingin segtipenh Gipeiddinsiie surface of

r connectaor 26 rtially inserted thereon.
l%eépmﬂorwéwaﬁ he 10 SOMARCEOHE B¥hmai ns in

-t he f’i‘lﬁﬁ’in%t, Rn, to FIG. 4, there is shown a partial cross-sectional view of the

self-sealing male Luer commector 20 with the female Luer connector 26 partially
inserted thereon. The valve element 75 of the connector 19 remains in the flow stop
position. Specifically, the female Luer connector’s tubular barrel 28 has been
advanced proximally within the cavity 61 onto the male body 42 until the

proximally-facing barrel abutment surface 29 has just come into contact with the
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position. Specifically, the female Luer connector's

Yhayparrel 28 has been 30 advanced proxi _
wdwib?ﬂ*)& T ﬁ*/ﬁﬁgﬂesmw%s

he cavity 61 onto the nale body 42 u
proxi mal I-y-faci ng barrel abutment surface 29 has just

GRRE ehd¥l T ¢XaRE AGpedtive ActiMionlm¥\@8 200 Hi9 664iidn, the female Luer
PCT/ US2003/ 04096 distal ends 79 of the respective
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asse I'Clen IStance wthin mal e

taper-tocapaantfaté scabBetwekn tie msigibodis dutide surface 44 and the
taper-to-taper surface seal between the mal e b? y'
E‘G’Ff‘élsdémﬁﬁ ?‘#f&cé 304 Moprgoysrem thigrmasition, fheqiagerss ¢ ﬂ}fdﬁml end

t .
3P MBERAS i) BRSEIAT, oo BEARE Ao 3
and thectby @pew ther geaini! 3. SkHetefomitivifl tri apposvidd BY thwad skilled
reby open the opening 35. Ther efore, it wl
Htpfg\ﬁ aditbatdhe wietfwb‘%@%lmcrqréaso sonfigysedthat WPA&P&WQ cRApgstion
s%ﬁ{yégﬁézferf ate Eﬂercc%%écg ag t%aéqnﬂg Hrsﬁﬁgld R!seal along

connectlon th a sel sea ' ng onnect or,
ther comesadirgadisiaBy-tggidl duefasesdndahe sgf-stdimigrpiston is activated

correspondi di st aII -tapered surfaces d h

belpre gz Sl%w dpognithe mals Lugrsannesdpios allg 95 Hgnep, the male

th%o‘hﬂé g%?ée%vlltﬁ'ﬂ{e ORNERLRhtidS I%IVBEM safe and
Hence, Luer co ector In ac ance wt

efﬁenm’e msedielesmnmtmm p racself%ahrigafenﬂé Eumnnetftbewtthv e

needl. el es nection,to a s f seal

Bk IS Py S piidly GRSRePE FugUs JGepipinector to
B8 ﬁ%t&' He¥ort @tSnal Thide cheiRts 1&-&@{va€émﬁﬁﬂgﬁfﬁlﬁﬂer ﬁi@xlmal
activated before the male Luer connector isS activated

nhwgugmtdfuhetfemaiqahummmhectmvenent of the femal e Luer

conn now there is

o parEriaing UL UGG 5o here Greb P Ferel opet gL RV o the
EAME LS codfedith 20/ ﬁﬂﬂ?ﬁﬁ&%@ B elsBE: s%ﬁllﬁg 2RI LRg cﬂﬁie%tor
Luer connector - such, through the eng}@gerrent of

26, eAp sacli, ﬂa'bugh ﬂ)@(ﬁnggdmm ef tlt@mnomﬂlly-%gmg bapuggoent
the distall ds 79 he t

SiEac 2D bt s P R e 78 p sl SR 7 i v plug
FORADGI FIRT Frok TRAILYRUB PR Mur@br f)ﬂ%ﬁuﬁﬁ'ﬁb&rﬁéﬂﬁ of 8fe fcmale Luer

connector ‘agai nst” the biasing force of the elastoneric
samlctiog a@nstcﬂee Bigsing fones efithe aldstordérde sdaling davies 9 tounseat

_' ﬁlgéiés}% Ej ﬁ%?‘n nedsh%{lider 4§ ad* aﬁ %%vhthtr&eghf h¥ow passage 46,

thereby now-activating the male Luer connector, The valve element is thus in the
flow position. As shown, the elastomeric material 91 comprising the sealing device
remains bonded to both the activation arms and the activation openings 58 as it
stretches proximally with the proximal movement of the entire valve plug. It will

be appreciated by those skilled in the art that while the bond strength of an
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the elastoneric material 91 conprising the scaling
device remains bonded to both the activation arns and
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2004/ 060474 PCT/ US2003/ 040966 _ultraviolet cured .
REYWAG & segt op Mgl the elastomgeic derise ermprtichornilteselyaimpraying the
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e pr oxI Rovenent of “the Tenal e Luer - connect or.
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activately e fluithflew patad noW fohmedthiouwpictshtis edieetoese TimsF4sGhown

, with both the femal e Luer ¢onnectar 6's
g@ FovsaEwhes, i 4t SHE Dl RO RRi B hich t%e S bggroonnector

' t H i . R
RSy U aBitifle 2 (36, TN iMlon Sodctipll ] s Bl IV, epface
Py (FICGW) as aowswBBdrawrfludds, eheefibgati ariil flxwbihodbuphrthe femald iabr

the mal e Luer _caonnector __is nounted on a syringe 42‘82
ERIMECIOT S PATAN SheliF APSAINE SO elhercsntial sl Baspage qponing 48 at the

kT habPfhefost pissaacids, Bpdsh b (b EEAY ikt Posiifigaround
piestisial I4d 75taad spenvhof B vatviegleg ot die pid:amabasbaighe flow
Biaugtpepte indoliayel Ginflow SBtnipenlp Feeied By i GG baeen the
bike & ¥Rt vimgg%jué%namﬁe Sb&ia hofbing RNV ¥&d i%l_r%lﬁgg tut

the proxim of the flow passage opening
proxgugihferiate Luawonpekir¥dsn®ahe swatge@2HFIGhD. Jpgcame flow

b he . b 82 of .th | the. .
B it bR et narvePesal Rt ot o Bise? AREE i Bsing: gispensed
fiefphe s#ﬁﬁeoﬁwglg ?ﬁﬁém@l“[\ﬂ e 4 qpleesyy | AGEheZcabE, | dace e

w

The sane f . woul d be followed in reverse if
fesaiediguantityof dudsrhas begrowithdrewdntegr disppesed depnp thef syoiree,

h [ into th tient' RN E
b B RS b Bl L ERiowtod sk s 3 A et falr
b&fRcitr] xhﬁkfrawﬂie%@e@ﬁveoﬁemam%dévﬁwv&m fhéhirex@el in the
the femal e Luer connector nmay then sinply be

tiverssondart ddiat ison the Eemede Buen gonnegionis svtigiawidistadlyfrom the
P BP0 5B T A ST s B (G Prored
BRIREAARbmbSc W@ WRedihstfainhie Ifue® Bbide@tor reaches the position
shown in FIG. 4. Further distal movement of the female Luer connector will
completely disengage the proximally-facing barmrel abutment surface 29 from the
distal ends 79 of the activation arms 78 and will allow the self-sealing piston 34 to
continue to expand until it reaches its at-rest position shown in FIG. 3 with the

opening 35 again effectively closed. Tt will be appreciated that by having the valve
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25 mal e Luer connector, the valve plug will reseal

wé Jo fpﬁﬁ%ﬂer the biasing force exerted by the

Orteri ¢ device 90 when the female Luer cohhEEPHP3/040966
reaches the position shown in FIG 4. Further distal
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dual
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rrmtalldwmﬁsr o foritl Wﬂs?ﬁ&f@%oh%??ﬁnrgﬁgﬁkﬂ & the

upon di sconnection evice rrom the
@elvﬂetﬁtrrmzutoﬁl!xefmwmup\pomnomrrrs 78, and their Irnkage

82 an 3.thu fo a val ve el enent control devic
Wi th ”3?%1‘931:&9%5&6‘ ERihesRE ¢ %%thﬁrf%mﬂl&l[élei Gomlecmf 26 may
&L MR EIUn g%xﬁﬁhﬁﬁﬁrﬂf itshEoRk rfEi‘bS %51 St rtnﬂﬁth?@ﬁrjdeel ments

connect or body and bei ng rrova e towards the proxi ma
enportions 32 as isdinownMe iiensrt.oA ctdrdinghyt, vee mbidesntfateos3 bithe male

{lelgl\i/:v% os(lg%nrﬁ%vand s?lgtfrr] gt)vab]l3 e; t OE gﬁ@hge di s al %gengl
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seen that the fenale Luer connector 26 may
portivag aahtheredy pudhandeecn dhaofeniascameconmn @ahng Ien@e&ement

SN TRE Rlnglet “RBaBAET LR aosirralBA by Sve sfiRn Shp e that

dfe mefembe surkde@lto GANRES ﬁ%etﬂ@aﬁrheqeflﬁcﬁvecar&{arﬁaaﬁa&d
be formed with internal threads 54 Cconfigured

shifacas abthy nealeanyd fankale tomnectors wey besnifisdantito mamttimr nal

e S B B 55
gﬁﬂi \lﬁ?lldgglmﬁ&%cﬁg aalll\rﬂtvm% Erdcbuﬂ\éﬂahry Qﬁaﬁﬁ@ bEfHedhRddMie thofiRment

the T nterference
befviear &qmmmra@e desaribied mnd showinis prefepred: iltvie to be understood,
urfaces.of the nal and

Bk 2y TR S o B o PR ohont By and Fertevetopedin

the art for releasably securing male and female Luer connectors in sealing
engagement may be employed without departing from the scope of the present
invention.

Turning now to FIG. 6, there is seen a top view of the male Luer connector

20 of FIG. 2. As shown from the perspective, then, of essentially looking down
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connection between them during use, this neans al one

w@&(ﬁﬁﬁ*gﬂ ng the connection is not wdely pr%ﬂll‘fﬁﬁ’usmwﬁﬁ

precauti onary neasure of the threadable
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may be enpl oyed w thout departing fromthe scope
bhdy m@@ﬁcﬁdmg mécetheicavity 80nilhe howgnginpraxom#d x@all 66. Agam the
t her een a top vie e mal e Luer connector
2 etV Son Rt e O ] e R E UG OBt R
ﬁ%h&e%@ stiBRKh RBcH@MEe whith 30-200HMAPRAL At invention.
S2003/ 040966 into the distally-facing cavity 6
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B2 of theg/advepleg VoG 1Gad) Is @mﬁgn@duaﬁ a subsgargially dingdr hand3
ation _arms,.essenti 80 de es art .is,on
BREh R SRRl E T Shinsle rectips SRy 5o B8 Brgring i It the
Webh7 28080 position R BERSANE bArnENEA Sibstanfially FenchiH fher €
is shown a bottomview of the nale Luer connector of

Fetgyation Opwltlgﬁ i&{@I@r b)@mtﬁm tiw p¢tu4a§on ares T Ge 3] ertending

t
FRPRE e o e s SRR aRte STt bl openins.
k@la&o\ébﬁy\&n thivotibikaer, 4 R pdssideelovia uMEinBéred pfékimally by
éFI G is configured as a substantially Iinear bar

ﬁm‘*ﬂgﬂ%‘v praunditkabasp with the yelye plugdpraay pogitien within
G B B BerRiS0 T ynlR e, WlFat R SPUERIRY pRah s seated

béfgahd disl'afb he®C13 with It]ﬁﬂvzﬂﬁeﬁlmg @s the@lidtAllyhiaded pesitidiedhown.
he_agctivation arns 78 ﬁ |G 3) extending distally
ii\w}l rapRTeCKE AR thepreki %mfth%ént@aﬁ AupRg a3sempt ¢f tﬁe pakve
PR B8 R 008 Py Py B0l R0, nc
thee tlmmmvamd)ﬂ amisngillf bedvoraled unplawmnbmathe ativatioh @pmahgaeby

lug. in any position within _ the male hody 42 (FIGS
S@l?mgﬁm riést?%mf devicesPQ pgndabguighe OReNIRELIR %@é&@“?&y pot

AEALEA oL RS TR PRI Wi R o B n

Int ase position
thephad atled t]ha/ﬂdnh passagki Algeid, thougha da:ttomhﬁt nehierial has been
gsserrbl of .the valve 20_plu wtythl n.th

=

SI n
qesgribadrs dhe mgans orseaiaclyseeyin .Va Pu@gméﬁ% it

is to be understood that this variation is merely one embodiment. It will be
appreciate& by those skilled in the art tﬁat other devices for sealing moving parts
that move relative to one another, such as gaskets, o-rings. and the like, that are now
known or later developed may be employed without departing from the scope of the

present mvention.
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then the activation arns wll be bonded in place

W(y\el%(ﬁ, [?gbﬂme activation openings by insertingthe

oneric device 90 in and about the openi n‘brsTlggog%Mo%ﬁ
to essentially pot the valve plug in position within
t he Vidfering idw tdRIGH. Shale, ihesechrs emiwm@hlarg%d%ﬂﬁi Crbss-

the distal end of the flow passage %a]al n, though an
SICHORA) Y LOhEArOnS SXCTRIaTAIBIPORBAh of e-aai figaeipn Bk he distal

éﬁfd 5fhe Fi?a@@ﬁ%cfyf%:z E%W rp(}% %% HA hﬁkgco:x%%gé’r@dgfg ?At@r&t{bn of

t hat
ﬁxemelv;e phae 7@ si3tahh 72 ahd distal w:zid 7% asappelectiwilg dedd within the

glhose skill dlng; e art thﬁ\% ot her devices for .

%‘éﬂﬂﬂ?ﬁj‘gﬁﬁ% ﬁ@uﬁﬁ glovey g by Enqassiged thet thespagbodiments are
t

BOAIES ont Gk B3t I9EY Sra bk B AR\ okGore! Bk with

own or |ate eve
wif¢raoeet toddGaB4,ithgefis masnttﬁtea;&nmimry azbnﬁglaau&ﬂobﬂlesmié Luer

19 WO 4/ 060 4 PCT/ US2003/ 04096
%ﬁ@?ﬂf @S‘.lr&w %Flﬁ?gé 4 cxgin ¢ Eeﬁ@meﬁ@%@@%ﬁﬁwé@d
H@éridr%hrf&éeo@ﬁtgﬁﬁﬁhhﬁﬁ dY§tzﬂ inQfin 35411%11? él%t APpRfnally:

enbodi nment s e confi gur on 0
fdumgmb‘mg)ﬁdmldﬁ 48, M@stpmﬁ@@ig, dshamat, theeshoulder may be

cory espondi n ur at of the valyve
Sfaiees B Rpifidy {Y-% f#stnfg&toaeomsal%&féﬁ ?‘i’e?‘yc%eaglys to
loblieTot Hguackligw é?ﬁ?b&%e%{ HE 132 %heqHINE the sthohﬁlef the
e under stood t hat ese enb ments are exenplary
distal headds coufi guaed amihet@stalﬂy—ﬁeaig segomt ﬁaﬁgmrcaksmfeee 76 so
0SS bl e. reference to,FIG
SﬁOFﬁeO@QéﬁﬁreaW b 1°gBICa HACHT Af AlEO shipwn g aive blug i
RRMBEES 9 hmgﬁy%ﬂﬂﬁ\ﬁré ﬁoﬁ' {S3ngle mhtdMeT RlsRud1€hd 5B and head
passage has a distally-tapered interior surface 47
mﬁbol%é]ermmtle@ rrmkiﬁdafrcbr;l aisamarigid thermaglaati¢ sudhrihvaltiie stem has

o ersi)é?qg?%lgl 1|1%;: alglaa stﬂ St I ﬂfﬁij %&r 49rt8g%yethe elastomeric
8&iided WUFEASAS aid BY %ee&dlﬁagfsal%éw of l:ﬁeSdlstﬁr KH&ddomaaryveal

surface 50. Accordingly, provide for a
RAspFZE S0kl thayr may engagglto m\eml viueh dike the tapered sarfaces of the

e T e e e T
camldamsmcreesl@ 3R trandifiehslth hSubdtintBillg-se@iphealalied hader

- As al so shown, the valve plug is 15 fornmed as a

- swfacary- Krwilidieappreciaied by ﬂloﬁgﬂ@llﬁ%\methc afc th@séh&ﬁﬂivf Blg 1s
- AR AR o8 bk PG 30 08 SR Rht VAl yrtaces

Precis ar %reﬁll@fi tiefia6iéd bétwe@Oihethitad Snd thannietibr §1ﬁ§10€qf7(iﬂ'the
exerted the elastoneric device 90 (FIGS. 2 and 3

fow pasage atht?rﬂ@f toproyingghefluidftova peouag thesheadawlens the gell-
PRSI D Pt BRGeRRPTR 0 T A Se e

Turning to FIG. 8b, there is shown a male-body 42 and valve plug 70a quite
similar to that of FIG. 8a, with the exception that the stem 72a and head 75a are not
formed of one material in a unitary construction. Rather; the stem is formed again
of a ngid or semi-rigid material but is configured at its distal end with a distal

flange 73. The head is then overmolded onto the distal end of the stem about the
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20 conventional nmale and femal e Luer connectors.

wdbedlobmbs Oof the second frusto- conical surfa ,,F,ﬁgw@mg“
e

head transitions to a substantially straight-
annul ar -surface 77. It will be appreciated by those
distal [fladgs. nintthis veayt, ittwiditbeapptdea gtethp heayd insy be miaide efia

R exdhus Pl 3o Sp citin HRPea el & e o iitee 46
Pl WRefurboR, Ragatans Jrite: hdalighdyde seMciedCRorh 4 MimbeR8f 25

fl ow passage, thereby inproving the fluid flow around
medlqagai@dmnon Tubbees) fhengeidmtwgel%mr@erwmd thomapdaste i s
activate Turnin o.FIG t here S

Bt st i b b e SonBiink Rk i a0 SRR g  dista
hik4d, it8aill by fuRthéippeece ARt ihaihe Medd il bs sAEhifeveariiged @Bfive

75a are not forned of one material in a unitary

tﬁbﬂ!@tdlas@tené of tRafl 9w passegresasasamslighthoeanaeresyi nhe@bwmn the

P81 B s o f ool s BB OGS 2 >

au@fhm&bcg}eﬁbw@a oéili®e SHa$ tvhen BRCMAIE TubLc&iRbioR Mﬁcchhected or
20 WO 2004/ 060474 PCT/ US20031040966 di stal fl ange.

i5ftBeryase not (n yge IF‘%@e’é@&eééﬁwéﬁ@Gmegﬁé vk e aa@rycla@d that

\%??ﬁillleglft Pﬁaed ‘%’?‘2‘% i:nlf ﬁl%‘id de{; ?t)gzﬁgir?ﬁe gﬁ/&%{algﬂ and ﬁf@ﬁteh%ﬁoe ﬁ‘lle valve
Etbhﬁuﬂgkﬂﬁﬁfassélﬂlﬂyff&ﬁﬁiqlﬁb no¥% Knbe dreder &a&emﬁd&e tircirg duch
froma nunmber of nedical gr ade silicon rubbers,

ﬁﬁ%?lh%m%@mgoéﬁf&@rﬁhﬁﬁs" nd thermopl astic 5

{or Pl LIS s48fg 3, S{aRuoR bR llod Rirtid ™
equlia Beinakatly bht&hdﬁlgelektﬁgkhﬁ’aweb@ﬁﬂ tabulbulavedls badd42a is

relative . to the distal end of theflow sage sO.a
phovay v FFFW%‘é 6h?ﬁ Ads SRRETHEARP B ﬁ'é‘lt %ﬁef’%ﬂ"iﬁ‘&“il‘iﬂ o

?ie%?ﬁg sl s%l zlg%o *fé(mtl Qg ua?é@&?%lﬁaﬁﬁ%&e;?%@ﬁ‘ffaﬁ@ P@Q As

ere I NSsu € Sea

'ptwmuslyethmhﬁulhu ﬂangﬁodufem‘s acenteal ﬂnmmthﬂnmg 488 thrsugh
ot her e not.in Furt he ther than )
—&%1&33 %5%%99% qcfl"%immssofg iwafe Jriien compgetor 26, (BIGH Peno the

hefd &2 %bﬁl&ﬁ)r@ﬂlaﬁ %aésﬂg@%@z? PRTFES8Q Qﬁé h1ve ?l b is shown

mounted onto the valve ~stem using oOther as
eebdvingrigenendly Kitoshaped bmiseseation ddropeeldbsi mvtrltnealaatctm 72b and a

B T 2 e SR R BB posion
mﬂ W Jikih fi&ﬁ%héh% skalin@slirBlcb Yob Isva{)ﬂgm i8Nt P b

nesting shoul der 49a of the tubular mal e body 42a is
suréaon cuntacteiith theeshohldet’slproxialfje freig depling safavglsaas to create

b oRp o eprenD BB bR b eommiSictaiiheg, ST uggaRtas

altPrateSipon connection to a female Luer connector as described above and the

. distal head is shifted proximally, it will be appreciated that the straight-walled side

surface 77b again allows fluid flow between the head and the distally-tapered
interior surface 47a of the flow passage.
Similarly, as shown in the alternative exemplary embodiment of FIG. &8d, the

distal head 75¢ may be configured with a substantially planar, distally-facing
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previously, the annular flange defines a central flow

w(pﬁ?%lgﬁuopem ng 48a through which fluids Canrcggszoosmw%ﬁ
se

ectively pass froma female Liter connector
(FIG 5)-into the 20 mal e Luer connector's flow

pasinpgefddedloc donfibired &Ccrehi&@t fued seal gt Nndsting sitauhder
as having a generally 'T"-shaped cross-section forned

B9 a prainpibfacsnsenting suifarea 02 iden slimyalye plugt/Ar inkiased
égpdilly\&ﬂﬁn Eﬂ%eﬂ?\:v@lgéﬁa ) ' 13 4d ﬁﬁloﬂ' 2hR allxrrfg' a_%%ﬁge%flead gplug 98

ion as edsta facin

statyfoecenfi@ired onbliohgits dnﬁthnysauiﬁgasmfak:e so asifd effetively plug
contact with the shoul der's proxi rral | y-facing seali
ang seabwithan the cengral floxg @S%%ppwag 188a Wﬁ)’:é%‘ﬁts ridce-to-

T
cgina phigdrcad and dﬁa&hmbbdxd&ifah@ﬂm@atdage Thes tiztal kaddf ibe head
shifted proxingll

Ehl.gan Pl iaRtoubiititote nering spagCarc e Berdnseryifa the
Pa o?%EQ?‘hg © AJ5R0 ABFR Ny "ﬁf ﬁ*e' Yad AREILEY7c of the head

ow passage.
ﬁslamtie@rdwmaﬂy-ta]imamon madinkbed mwtaedln s pmlck»cﬁmhbmlyarance
enmbodi nent of FIG, 8d, th di st ad 75c ma b .
EWF]@ thedgadapd the 15.%@{ sHiacg |4|7§, g{hgr{i}w passage en 816 valve 1s
dialalg y-facing 21 WO 2004/ 060474 PCT/ US20031040966
seal1ng surface 76¢c configured to create a face seal
agai netFIGh8e tiest isrshoshanl aﬂemahﬂ@abrﬁigmmmmﬁ] the tfbabir maple

Bt AN e Rt Sovs prge Bl Jamaidiviit  athstantigly Saebt
Gﬂaﬁ&ﬁ nHidR’s +f§&4 4153)#&1&4 wA htmeg yagle% é‘eﬁﬁ%l A4 ethONow

ead' s |stal acl ng sur so as
pdsagxt dgaal terpinatps stisadty mealadwlly-lmwalﬂlbepmgamtmgl distallyrtapered

BvRa R0 Rt B stemian frisp] el Bhésolt pormEns 48F aed farpigall-

PRadd ﬁl’é?ﬁ"ﬁ&@lmﬁﬁ:ﬁl’ﬁ@ﬁc& B6b. Pt ¥PihB nk-thRaed ﬁﬁéi’ldrt%ﬁrfacc of
di stal end of the flow passage. The distal end of the

tHheetbw paaa@amywié@ermnmed by fhesé slﬂtlad in themrtghitibe preyious

EFahiIAg. v AR et b gyl pekéBR R0 Gppa e fow

ﬁis‘éag%f whéiﬁth@%ﬂ/e];@ug'@)éh% rORiAR ok 3p@iRHoR o a female Luer -
radi used i nward provi de further clearance

penngeten 26 KEIG e5éd Aarsdcln, ke ilistabhéady 7S¢l nfithe exermplagyf enplppsliment

wh ctivat Fl G
oh B R3S iRl B o Rl ool peob e i Tope fpitarios ¥
sp&@ea ﬁferéﬁ%bﬁt oV 2 AuidcotihGdicdtt® drb@v 9@ 1288 6ndSibe distal

i's formed having a substantially straight- 15 wall ed

e of the head hisamseatad fipar the (distal wind bf thedidw pesspas serpsifecally,
ﬁl%ncte{lﬁl‘al orélon otT {l]le heaé) 1s formed distally with a distally-facing second
frusto-conical surface configured to sealingly engage the shoulder’s first frusto-
conical surface when the valve plug is biased distally within the flow passage, much
like the sealing engagement of the exemplary embodiments ;)f FIGS. 82 and 8b.

Then, when the valve plug is shifted proximally during connection with a female
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passage again termnates distally in a

w(; addleédsys | nwar dl y-projecting, distally- taper %Tmszoos/ozm%ﬁ

- nesting shoul der 49b defining a central flow passage
openi ng 48b and a proximally- facing first

“Ererstonnedion, tled fistiaridseotDiust®uenical sunacesare dapagaged to allow

iLhterior. surface t he fl ow.passa it will be

1 hicRn B4 e 301 Sl peiet Gopme TS O PR
preV'&ﬂlﬁes@Qee?P&ﬁ'mGag}’ﬂlﬁﬁlf%ﬁl Rh4Gnantk: hthe{l w passage 46b
conf i auratl ons will not effectively open P \IB

praved e vebarplops dmtl\lmaqb Wﬁrgby passhigfdbeut the dueadialsolyd pm'tmn

BERRES ek el bosti s B G yours B imtes
atmPG andoni tﬁ:@@ﬁ&h@wﬁ&w dteBefigidt fration Q] Fhio &ﬁe'r%

‘having I engthwi se ribs 99 spaced thereabout to allow

mve 39 gpagers dmsnack thet Sobid cantond partidneofithedistrh bead dwny from the

head h ted f t he d
i) ph B8ngeSar R PR b yine Bt e
H@ﬂt TR ritfs (hARertend tb kedPtheB@nfliRi li’éa'd)éeﬂ%e?é?l Within the flow

di stal ly-faci ng second frusto-conical surface

paspRgeqgtheivalye phigl 'A‘ngraylsiém aygelly tecreinalurigguse of he snale Luer

S50 IR PRI ik BBl Bt g B

sriahé slgoRagaPBIG. chﬁlﬂoﬁéﬁ&ﬁ‘% & den@iRShdmINs St Rhts in the

FI GS. 8a_and 8b. 30 Then, when the valve plug is

disi} ?fébﬂfﬁb%ﬂpwquwgwmaﬁgj efwtiwelyiddosethe Aow Hassagp epemrzg
3 66, el t

Y R0 P TARS M SSRGS ol e

ke aemgngad)fthe eV OWithinl OMtaldhit gl d e p@@i eAlvithdu? the use of
into the flow_pas est seen in

P e DG SHACeRRy ety iC il BoARILed gy Ugﬂousnéhfm w@lye phug
‘E@ﬁ aBOAE R th MAout 1€ tBLY Subettndy 66 ShblovpEHimdat

ddpertmgrfomnﬁmmpeafﬂmlﬁmqeﬁt apart ribs 99 and then
arougda_%he narj o em 72d. and on throug
conn FroaQreqd 3¢ |35%18 RERiegg by ﬁ’ﬁ%?sSkﬂWemrth%%“ that the

SRMPErd AistAHesd Snd ﬁo%%gs% ¢ E@l b SRbEA la 8 ﬂégcﬁgd H{

the distal head away fro nterior Surface

- KIGsS. Bh-Gwv apasmady jllustratiehyf salelctwnlp gedlhhle drruhgamemitsofion che

e P R B o
fﬁglig%‘)ﬁ e Eés@ﬂﬁh%rﬁﬁm.a)ﬁﬁkr@’ of &%ﬁgﬂ@ HQ&H fal Q&gthutﬁ@ eftboditfent of

Luer connect or. I'S note
Klgxn 8a as dlustipted mﬁyagﬁnmrmﬂktwtappmmém&m ﬂie&lxeimphmly and

DR B 1 L edpneciors eaGRgaEEa My é%ﬁe{: fafechvith the
RRESHGE h§ﬁng% sir%l@fufnﬁﬁfy' bREYucHbADE Willenk kW PeSR qeor semi-

openi ng this function in co |nat I on
uga\é pl;itstnf: fimé s sestient headstvermolday oabthevwise mounted onto the stem’s

distal end.

Referring now to FIG. 10, there is shown an alternative embodiment of a
connector 19a having a male Luer connector 202 having a blood collection device

95 mounted opposite the housing 40. The blood collection device, which is known
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15 the activation of the valve within a

W(??@g}g%nt, wal | ed fl ow passage w t hout the use 9{3"5%]%51)%3/040966

Spacers. Hence, it will be appreciated
various other valve plug configurations with or

whd hiRulin Bt ikedbsePa6 R RRk Rl iR tedkechnnhlUTund a shield

departi ng fromthe scope of the invention.
B moafodmbeut the nggdle scag&tqprb@chcmw stvicet and nwjients é@@n
he art that |.ar
B Rk BBt Db s KBRS hE By 4780y o

Ebifascie8 o &@ faﬁﬁlermi@lcbméclmt%r@al patienf's Behmeﬁfhceezwm 1),
seal abl e arrangenents for the respective e\%ga gi ng

@%ﬁhﬁ@ﬁ@?ﬂ apoppio agtivatp dhesingsiral atreates Y90G ynd créate a
P 8 i oo SBR[ REDS (R e

&ﬂm@gﬂl the Inagé Lﬂéx&ﬁmh@ct&i Gis &hmoiwtn nithe afher @pidieaChodt abt
t hat the exenpl ary 25 enbodi nent mal e Luer connect.ors

ghowm) @zer e ngedlgpyeventsdhe Boweitluigd Haeusgh the nepdle upll 3/ e
S A

bRet lcoBedtioneReice shieidicdngh dic njobap \lshe.‘»ﬁeantmmhﬂd ttenteedle then
t he stems distal _end. Referring nowto FIG 8
peRsiiates shesyepiim imallow dhuidioi ey Biepghrovghantgiihe viaoWhen the

gﬁgf&oo ik Cgﬂa]?r er}@fflo@%% ﬁoHPtthB}an%ﬁr ofied Cd&fic R G%Hef‘g

ectro vice opposite t

hstadlied thed€lin uhlibttlel des@ed @ldnéiot dfblosbiaciseenwhitlahaws. Then the
known 23 WO 2004/ 060474 PCTI US2003/ 040966 and used ‘iln
e conpectpyppy giaply beghssonpaeted fremithe mple fergsctor on the

gﬁf@?ﬁbls 3v9ihe Al dscalied! From tud R % %g% @p&ﬂf b %gprQ&Qt‘éh fhat upon

0 as to protect care givers an ients
discomential, tieeslleplugris thifted proﬁunaldmby ther daktombec device 90

D AR RS w@%geconne@tqewaf el BAEIS D0
fédedl @/@m e flow pd §sa§% %@ FI A ?{?95{2 all bR oAGI\REG ® within

I nternal val ve ug d create a _
theaniile Lfueeenriectar fatdafdodispuseln Fhus, jpahisemiboslineht, aneith Bhe

GERE R T T N -
{2 Qbal \ﬁ%ﬁlﬁ %P&rabfmstﬁﬁ&ﬂ%ﬁhﬂ Y BRlS cliRclok Q¥yved to safely and

fluid he needle until a vacuum zed bl ood
cafilyeonneam twma:l diggarinestefpom ting ﬁotaitshowgonnsctmﬁ@%& pasgnt’s IV

the 10. bl .ood ct.i 0 dev ield t
PR ffstivie ot S0t adram Shat o PP o PHids.
penet tRdeRrd, 8 AR B icBnAdctds fvleHlsﬂltE@ férI d%‘ﬂnectlon toa s%rrmge
therethrough into the vial. Wen the vial is fu
naqthbedfrmmxﬁed t6 trensfenBuids toahddpdheqrationt wshmcteroafmomlsmg
?he patlent’s or the care giver’s safety. While particular forms of the invention have
been illustrated and described, it will also be apparent to those skilled in the art that

various modifications can be made without departing from the spirit and scope of

- the invention. Accordingly, it is not intended that the invention be limited except

by the appended claims.
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installed therein until the desired quantity of bl ood
wd'aRy/bReH W t hdrawn. Then, the male connector dWszoosmo%ﬁ
sinmply be di sconnected fromthe fenal e connect or
~ the 15 patient's IV line and di scarded. Fromthe
WH AT S il AIMEMIE] be appreciated that upon
di sconnection, the valve plug is shifted proxinmally by
the elastoneric device 90 (FIG 2) installed within
t he hou5|ng, t hereby causing the distal head 75 (FI G
3) td- reébémﬂmﬁ@hpmﬂﬁm%ﬂglom1passage 46 (FIG. 3) to

conndarae Rt ndihe ot Sl Y L R G Tow

pasydetdpehing azmeaﬁampérﬂramdaﬂb@tdme flbwi paeéagd cBghedted with the
conventional female connector, the self-sealing
flow ®asFaLe OBIRIBp| ug operably installed within the male

connecs.gl. S &g&@ I%P%S?@;rvaﬁpﬁ t@@ glaiee@(ﬁ{nleé(t £ B&Q'eiﬁtthé D@09 flow

di sconnec rom uer connec

pmt;a@mhd&ndx)sﬁbld beteednod flowatepl fosition\ae whikh herbIveleledtbnt seals
&ﬁréq ni strati on and/ or VVI thdrawal of fluids. Therefore,
oNGPassagreaPepmg Igaing flyid gyl anda flew osigien abwhishithgpalve

o RSy Rt AP LB BN B et
thatopemitip;sandr t he care giver's safety. Wile particul ar

ot Bl A Eri Lonnopatmeme bl o
dja&aﬁ@th@ Fodifaf en nﬁ thOHR J'&%E&B%d d%fh&b[ﬁgmﬁtowards

W't hout gepartl ng omt e spirit scop
fihp wmﬁmahendﬂnmontﬂolngbmmem of shemalva al¢rperded thehfdw pbstion and

|nvent| XC t he appended

batae Thovela srd Gt bavherit kB em e OB valetement to
ek AoMEb) Posiffon.A CONNector conprising: a male

connect or body having a proximal end and a distal end
with a flow passage openi ng at the distal end and an

I nt erynal ow a ected th.the

passdge opSHiCH g? 3§F@ M&‘? ¥ai¥e Elﬁn\ffﬂ ?ﬁaﬁ the, fow
PlbRe GPBMAS R bRditehial 'HBGV ﬂa@&a%& Radidd dh@%al@@&ﬁ@%r 858y

novabl e between a flow stop position at which
val ve el ement seals the flow passage opening agalnst

el onent 1 476 Sfieeter Bl RRR SRR opkeis b Bpe kRl o the
rhite cefiyectbrl bodlyagd bt AMidinl Qtehrds b0 tHe{RoRBRNERD L M8 dnae

val ve el ement control device disposed external to the
seanecteighilye thervalisgslement control device extending through the base

toward the distal end.

4. The connector of claim 3 further comprising a biasing device
disposed at the base so as to bias the valve element control device to control the

valve element to the flow stop position.
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adj acent the proximal end of the mal e connector body

wonisb&isng novable towards the proximal end tﬁfﬁﬁﬁ{)ﬁ%-ﬁ%ﬁ
n

novenent of the valve elenment to the flow position a

bei ng novabl e toward the distal end to control

movenent dfhetdonactdiwd chlimmenhertid thd bidstig deviy cob@Piscs a

‘\%gsit'_on. 2. The connector_ of claim1l wherein the .
ngedignosad it asstoAravidha biasing forrade Myrevalpeelemgnt gontrot flevice

j f i.nsid -onnect or body.

oo OBt Vo B ARG oDP o i B BoBBBAT: O g s

base external to the nmal e connector body and

pr ot r udi ngr outwards at_ the proxinmal end of the nmale
conndtt or B§EPngck of slaye devhsreithe bipsing) deywgicemprises an
SEGREE TR UG bBAPE 1hd BB OBV Elicfilfk cotmtol
4. The connector of clalm urther conprising a
devasi ng device disposed at the base so as to bias the
val ve el ement control device to control the valve

el ement to the flow stop position. 25 WO 2004/ 060474
PCT/ ISI.-SZOQ%“IaQéI[g%?&tor%f clhiif CPRRERIRL R ﬂeﬁc%&ﬁeﬂﬂ%@ thd

t he bi asing device conprises a spring di sposed so as
biasipg devide alzo beasthepafcowhare tlee tdiee vlaeat edrgrod device extends

ontra evice. to .control the valve elenment to nove
"?LBO'I éﬁ?gm@?’&ﬁtfgﬁé%g%&m‘gh@e -connector of claim
4 wherein the biasing device conprises an elastoneric
mat eri al connected both to the base and to the val ve
el emént cdibecohnecttewi clim 1. fuither wonprésinga biaking|daiice 6
Ln the elastoneric materjal_ of the 10 biasing

-%II%R%S&S%P%E? @%%ﬁlg VElYE ezt fihibe dlov, g0p R0E0BY enent

control device extends through the base against fluid
flow through the base. S. The connector of claim1l
furt®er cdiyprcosiastpraf biaas il fgribenvdooeprisiigsp ostf doca@dabotitthe

bi h I I .th I Ltion. .
e e G e ) HRErS BRGIRPE ighcins aF e

thRaas £ terakloubnidi®or B! 1 GRANES RS cPOPEmehh®ith ¥hd male

havi ng i nternal threads, whereby by neans of the
qonpeciersbadyf andethereby held én ongagespebie t hr eaded i nt o
engagenent with the male connector body and thereby
hel d i n engagenent.

10.  The connector of claim | further comprising a second connector

disposed at the proximal end of the of the male connector body, the second
connector having a second connector internal flow passage connected with the male
connector body internal flow passage such that fluid may flow between the male

connector body and the second connector.

11.  The connector of claim 10 wherein the second connector comprises a
female connector disposed at the proximal end of the of the male connector body,
the female connector having a female connector internal flow passage connected

with the male connector body internal flow passage such that fluid may flow

between the male connector body and the female connector.
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20 10. The connector of claim1 further conprising a

W@ﬁggﬂgg4ﬁonnector di sposed at the proximal epdiafcbdiRiooss
of the

mal e connect or body, the second connector
havi ng a-second connector internal flow passage
connected wth the male connector body internal flow
passage such that fluid may flow Qetween the I 5
connégtorT%%GVNQWGI9ﬁ%b§%&gﬂﬁmEB%H§E%§FP°T¥$“$ﬁ@ﬁy asan
&ﬁﬁﬂﬁﬁﬁﬂélﬁér%éékﬁk oJwherein the second connector
conprises a mal e connector di sposed at the proxinmal
end of the of the nmale connector body, the fenale

pasedde cBAnETREOSOT RRTR 16 NO<iHR BedsmHESaeBaps a0
ih el ahalk LY @4fappuch that fluid may flow

etween the ma connector body and the fenule
connector. 26 WO 2004/ 060474 PCT/ US2003/:030966 12.

The cqonnecgtor of clai.m 11 erein the mal e connect . or
body has hC COREEIORAF ETHHP&% n ‘&fogﬂ%%%l% yfigs an
%E&n&l%ﬂ@ih@ftag%reﬁlsﬁiﬂa 12 wherein the femal e connect or

as an Intern femal e Luer tapered shape. 14. The
connector. of claim1 wherein the nmal e connector body

has external ..mal e er tapered shape..10 1 '
ol 1 1Beal PrigRaR it male Toih RERGIOE o chaBriit Agerledver
doRBd1i6r donEiourcdUNRES WitfulZ PAfrb DK Fsteddtéihifed HH R cross-section,
barrel of a predeternmined interior cross-section, the

thraimele_ Lieer coomenémtaompising: i si ng: a housi ng having a

centrgl distal.ly-project.i t ubul ar l,e b nd._an

ot o ToySEHRTnE AR ARt R R o) Saf Bnguer
AfPROXEdRkcB@ YaiNge Walld b&By Ang #piokinial ldusing wall so as to form
di stally-opening cavity for recel pt of the tubular

hdistaBy-opeing wavity fosdscetnsiof ghe thbplapkpryltthe male bedst hedng

engt hwi se .fl ow passage and_an erio . 0SS- E
{obR ka8 s PL BRGNS AN aldefb R b tassebaar
SondigEredas béingBf erdohge thelieribr HREY-Qictioh bEthehobidhnigarya the
being fornmed with at | east one activati on opening; 20

hpugimgwealbbaieg Kirmed pyith tdeast ougiaciivahemoRredigiousi ng, t he

o st SR B e B S BT ol KB e o

&intral stem configured with a distal head to selectively seal the flow passage and at

least one proximal activation arm formed so as to extend distally through the
activation opening into the cavity; and

an elastomeric device sealingly configured within the activation opening
about the activation arm so as to secure the valve plug in place within the housing
and effectively bias the valve plug distally to cause the distal head to seal the flow
passage, the elastomeric device being responsive to receipt of the tubular barrel
within the cavity to allow the valve plug to shift proximally as the tubular barrel
engages the activation arm to open the flow passage and allow fluid flow through

the male Luer connector.
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| east one proximal activation ann fornmed so as to
extend distally through the activation openi rlgrfb&rm%mo%ﬁ

WQ HaVEN T, y; and an el astomeric device seali ng‘T

configured within the activation opening 25 about the
acti vegd | OnpRrslrSealfsy thle IR ESucb@r YREMEn 5 Whekdnp! ace

wi thin the housing "and effectively bias the val ve ]

pl ug the Sowl pagsage ictumed with ali analar mesade suofage defining a nominal

b asBER A DR TP Rul g SR B B0 ¢
udg dﬂ%ﬁin\ééﬁa?éﬁfigm ﬂ&gbﬁsaﬁg& bpeniPdiafRldr ¥maHed ti8n the How

ufar barrel “engages the activation armto open the
passwgeplismaige saarkodbimw proximailyifasing heshmgisho@der; aad nal e

L .27 20041060474 PCT/ US200.3/ 0966
To " O ABET ek is coRiEER L° Fabp ot T 4o iop PR dgh i e the
Ves Blud'is biab& dikialy RAGTRAR Howsibgr med with an annul ar

i nsi de surface defining a nomnal flow passage
di anmeter, the flow passage termnating distally in a

opent Ty ci st B naR ThRE foitior By foim 14 BRTGRCC
di anehe hesidgahotlder i@cbhRgrt@us Mpddiylhiaelardly B@gldd st frusto-

shoul der; and the distal head is configured to seal
egu¢aisurfageeamdbst i ng shoul der when the valve plug is

bi ase i Lly. within t h i . 5

el 1 e disPl Bt Lot it RSN il Sl angled
3oh 8 GuBedonig] silifiek dBhfitied AN ch BhgEl9 @nadpeahe first frusto-comical
radi al |l y-i nwardl y-angl ed first frusto- conical

sifaca adien dbivaleplagds hiaserbdistally withitihg bapsinga
correspondi ng radi all y-i nwardl y-angled second
frusto-conical surface configured to sealingly engage
the fi8 st Theusifecaly al Ligd téraRetonbeciairh @ 6 weley€in phaighnular
iIs biased distally within the housing. 15 18. The
yisjde sueagq is diskallvetaperef- connect or of claim 16 wherein
the annular inside surface is distally-tapered. 19.
The sel f-sealing mal e Luer connector of claim16
wher eion: T stiigeslinpuhale. Luensodectdu of alain il6 wherein:
straight-wal |l ed;, and the distal head is configured
wi th the AnHas iade sydaceds siaight-walled: and | -

out [ ' : - d.h :

Out We Qh&ﬁhké‘d‘ﬂ cggigg%@g géﬂl aléﬁﬁﬁ%lsfe, Spal&dpdrt, Qauh ¢

i nsi de surface an .
outwardly-extending ribs to space the head from the inside surface and provide a

flow passage therebetween.

~20.  The self-sealing male Luer connector of claim 16 wherein the valve

plug is formed having a unitary construction.

21.  The self-sealing male Luer connector-of claim 20 wherein the valve

plug is made of a rigid thermoplastic.
22.  The self-sealing male Luer connector of claim 16 wherein:
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fl ow passage therebetween. 25 20. The self-sealing

connector of claim 16 wherein the v
w08 06MS %’I’{.ﬁszf)ﬁ:gmw%ﬁ

plug Is forned having a unitary construction.

sel f-seal.ing mal e Luer connector of claim 20 wherein
t he viab¥em Blngicio arhdé tiktmapiasigy; dnd her nopl astic. 30
22. The self-sealing male Liter connector of claim16
wher &hf dista) geaqos fomagdpihe stenrfromsprsssicatimoissal-t he
stemis made of a.rigid thernoplastic; and the distal
head is forned on the stemfroma resilient material .
23. Tite sdlle-ssifakaling maled vetesnreowneftlain 0f weatim 15
wherein; 5 the housing wall is forped with two

act i VAE Pewsip Al pytorais stiddwoactiyationnsaings subrgantially
%ﬂ,&ﬁ@gﬁemhgrhgndlal ve plug is formed with two
Tl

vation arns configured to be aligned wth and
ext entle zalve phgt is pamiddalitly twdaaivgtion bend comfgatrddvatbeahigned
openi ngs. when the valve plug is sli.dably received
Wb p tRies Rblsastmgrtia tb@ﬁg&ﬁ@ i i FRFURESS e
GAPOBRIQE siffably RLOYeP wiMET Bk ﬁio&:ﬂgg.val ve plug is

forned-at its proxi mal end wt “base i nterconnecting

the stemand the activation arm the stein having

ffici I th h that wh t h | I A
hi f 1241 DTS SRLPY/ G TBHE - deh EPTRFISr BEHITE s Piikbin fle valve
?l}ﬁg GEfbrink@ T itdFroR BRI AE Wit 4 bR ideerdoRhdBRk thedsh aquEIQhe

Oow openi ng between the base and the housing wall. _
abivatibiean)| the steml iangygmiifecientdengtb nudhcthatr wiaén theadatmepug is

in:.t b fi tanti al | I ba
Gr Sy Srimt Bau a6 mf e et el BfHourg wall o
REMNL MlisE bl Aflow BpédiBe SEQRn ARDb0 ahd SredolbBIWAN ar m
is formed at the bar end to be substantially parallel

to the stemso as to project distally through the

e VAL OSBRSS R

pr oxitAebhgs depiass £ AnRectikplafir B4 @atinpat Rasiusie bar end and
connector to the mal e Luer connector. 25 26. The

baing substantinly perpendicder wohastemopndf cl ai m 16 wherein
the $H&Msivation arm is formed at the bar end to be substantially paralle] to the

stem so as {o project distally through the activation opening into the cavity and
translate linearly therein when the valve plug is shifted proximally upon comnection

of the female Luer connector to the male Luer connector.

26.  The self-sealing male Luer connector of claim 16 wherein the stem

~ has an annular outside surface defining a stem diameter that is less than the flow

passage diameter so as to allow flow about the stem between the annular inside
surface and the annular outside surface when the valve plug is shifted proximally

upon connection of the female Luer connector to the male Luer connector.
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has an annul ar outside surface defining a stem

[ that is less than the flow passage dianeter
0%892@%% al l ow fl ow about the stem between tHH&TAMPP4#0966

i nside surface and the annul ar outside surface when

t he gl ve TRk yelfissalsly thhle dulf eoxndBiol ¥f clRP D6 GARAGEL | on
of the femal e Luer connector to the nal e Luer

conndg¢ ¥tlve plygas foumedcd 5 peanal edTv sz bes) DrooBmectiy, the

lf - Lj.ng.mal e ,Luer connector of claim 26 -
S:/\E%g'raélgﬁﬂ:ie%ﬁ?@a{}% P55 s forned at its proximal end

Wi t h the Sragis E‘éﬁﬁm&ﬂ%‘-‘é&ﬂfﬂﬁﬁeﬁtﬂ&%ﬁ te$pad@ eheltiBe from the
activation arm and the stemis formed having

haysigcyahwhee thet vl veoplyp sioshi fedeprosiseallyrsornsttp fommn pideast aue

{0 ppPHIREpEPRt B ol s ale i L B BT B30, 2°

thegktlirbggthousi ng wal | to allow fluid flow
theret hrough. 28. The self-sealing nmale Luer connector
of claim 15 wherein the valve 10 plug is forned

el |y wi . - :
o1 1 o1 it eGP TAEE LR PodrrBoP REFL Y 1 5 Sufah e vlve

pihg i fodmpd proximblly withen lermnedldw op@aifing Sead @ralosr flkiddlow
onnector. to the male Luer connector. 29. The.
crbaid yrhendheralue plug s slufiad sraimally vpon sanpsciigneefahe female

' ' i.s.an el astomeric sealing
%b?géﬁé‘%h@%geg w&tlﬁﬁ{"’?‘%‘é""%& ivation opening about
the activation arm 30. The self-sealing male Luer
connector _of claim?29 wherein the elastoneric sealing
mat elral T8¢ §¢lispalimgunale dpepennmgctar plglaimn 15 avitein e
ﬁ%témaﬁ@@éxjiwis ! e‘fas!td‘fﬁéri&é%?ﬁ?%pg{erﬁf R&I{d%ﬂ Widiin RSB ion
the activation opening 1s for wth a
opedingldbpuf theactdVatigarapmect i ng annul ar  fl ange defi ni ng
an activation opening inside dianeter; and the
el astoneri c devi ce encapsul ates the flange so as to

anch th 1 i j NITE .
acti a1 onne SIESCARBIRE Licf Db Solbf cufi 33 Fierein e
alastoraerioscabifg olaténml 1Ganlereiotet ctited aemtlier i or
cross-section of the tubular mal e body defines a
proxi mal cavity '

31.  The self-sealing male Luer connector of claim 29 wherein:

the activation opening is formed with a radially-inwardly projecting annular
flange defining an activation opening inside diameter; and

the elastomeric device encapsulates the flange so as to anchor the

elastomeric device within the activation opening.

32.  The self-sealing male Luer connector of claim 13 wherein:
the exterior cross-section of the tubular male body defines a proximal cavity
inside diameter;

the cuff has an interior surface defining a proximal cavity outside diameter;
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i nside dianeter; 30 the cuff has an interior surface

waolefo/é0agy @ proxi mal cavity outside dianeter; PC?’HU%MIMO%G
ty

2004/ 060474 PCT/ US2003/ 040966 a transverse cavi

dimension is defined by the difference between the

cavi t yraavsisdeaditadmensioantlidefined banthe diffansicddetween the cavity
di ter, the ansverse. cavity dj.nensi on bei.ng,. i
SETE Flpstinnd SRV 258 Mimelert i trmsr e ehvardimension
B6inf @réa@irthd@iclabBRARN openid insIMedidRlbler 3684 (@ rARhEfange.
Luer connector of claim15 wherein: the tubul ar barrel

is formed with proximal external thread portions; and

the cyf f s fo d.with, internal hr S nfiqgured to
t hr eadabl ﬁéansg%s%a@%m.ag&@F _ﬁ%’flfef{?rt é’ggﬁﬂﬂﬁ?ﬁ €8s the
t ubul the nibldrbarieb isfBAREARED PrdxihAl dEnEPHIdaY dofiions; and
‘connect the femal e Luer connector to the malelLuer

connelBe 6vif i3 Hrrawd witleingesnal thieadsi aogfignied tb teadabhnegage the

| A 5 rein,.a. ,conyenti.onal. lLyer. .connector is
e L sl ot Sl SR R0 el R Y 1 Somnce
thedfembiledmen dOniRtdrito tHelthfle TABFRHHNE&LEON Wi th the flow
passage. 15 35. The self-sealing nale Luer connector
of claim 15 wherein a blood collection device is

nmount 0 ' Q. PIrOj . prexi,mal.l

t here fomq‘htg% If%gé[llﬂrg1 ‘%?%ﬁ’d‘ %ggérﬁlfﬁgﬁoéjgf ?%Hﬁvbs twef?{’é%f | ow

paseaimal Bher ddmdesiet sisaaltédien tRhoubitg o 69 FNROJRE pRkimally
aim15 wherein: 20 the activation armterm nates

| . /
ﬁ%ﬁ&%ﬁa*m ynd be w1 Gridcammurication gvity the dlow passaee. sur f ace;
and the tubular barrel termnates proximally in a
proxi mal | y-facing barrel abutment surface, the

-act it i offhersoifasgliigr@ale Ulvat ednnbator of claghng vaendih g wiesd

‘%ﬁ&h . that the arm abutnment surface contacts_the
Flon deyiesisipownied or theousing se anhtn prejezspioximally therefrom

Wﬁ%@&%}ﬂm&nom@htnﬁgag J%g_ér’a! ‘FY , whereby fiuther

proxi mal advancenent o barr el
effectively shifts the valve plug proximally. 37. The

sel f-seal | | e Luer cqnnector of ¢laim 36 wherein
the mdte bﬁgﬁg_ﬁ-ﬁaﬂm@n%&w@r FATBGIaF ef elatn ilg orhsErmuch
that thdg.tRutieh bR tGHRSReSASRIPh aoaism@-faéﬂg%eabﬁﬁgeﬁt

sealingly engages the i nterior cross-section of t
sugfage;amndbarrel as the tubular barrel contacts the

act| \fﬁlet fublilad rbginrrglotelsnrllfngttes %)pogih}/lglllj}/ 1% 2? Lr%g(hgzrﬂ?})fglfarcr:%llgl 'l;/zirrel

abutment surface, the activation arm and the tubular barrel being configured such

that the arm abutment surface contacts the barrel abutment surface as the tubular
barrel is advanced proximally within the cavity, whereby further proximal

advancement of the tubular barrel effectively shifts the valve plug proximally.

37.  The self-sealing male Luer connector of claim 36 wherein the male
body and the valve plug are configured such that the exterior cross-section of the
male body sealingly engages the interior cross-section of the tubular barrel as the

tubular barrel contacts the activation arm to shift the valve plug proximally,
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31 WO 2004/ 060474 PCT/ US2003/ 040966 whereby the

wd Sipb&auer connector is effectively sealingl

connected to the male Luer connector before %#Rp§4%ﬁ?mM%
passage i-s opened. 38. The self-sealing nale Luer
whigeche fe@hledhrtr Bhehecih of &ffddtivelytsbalidgtiebenebtedlio the male
connector is configured wwth a self-sealing piston

Laper §pmpectqs befqrp meafgc}% Reysage 509enede mal e body and the

val ve plug are further configured such that the nmale

body activates the self-sealing piston and allows flow
throggh t he belfBeingugile Laonmmataor Sefleme3 7 Riekomi:ve

plug is_shifted proximally to open_the flow passage. .

10 3dhe fempde Fueroampegioiygcaniigiaed wathmeselioteaking piston within the
Qgg ' a femal e Luer connector configured wth

tg[&?u uefrgelrrll’g%&g?rel of a predeterm ned interior

Cr 0s shes@alel lydy ant ke valbeplugare fiwihnecdidiguealguch shat ghe male
housi ng having, a central distally-projecting tubular

bady @chigass Bsdckmealmggusien apdplowhflawd b tlsgfematenl ware
| . _ A
FinEerftbbor® B Gaide Bkl MR ABRAMMAIYE bpdd Fiohfhasidde!™

ban-el, the male body being fornmed with an exterior

cross-section configured to sealingly engage th
i nt ePPor Aéﬂé%@ﬂ&@é il L SpRREofsLfi %qr}vsgfru?geﬁo aaﬁe?alaéﬁnmer
doRh& br%n'ﬁglﬂ . Wi & nlud @ﬁ%ﬁ%ﬁh?ﬁfﬂﬁ% iRt SoRlde¥tion,

t
I'n a centr OW passage ope e transition
the mateludrivenférctdl @mprasgage and the central flow

passage openj ng defining. a frusto-conical nesti

sur f dtROUSHIR ? ﬁgﬁ%ﬁﬁ%@rﬂf@%@%@ | fﬂlilﬁ%{w#}gagitaﬂ
ARG AftihAdREcRR SRNge nﬁlé’@édifal&{gg’% gﬁdﬁiﬁgﬁ&dﬁs{n%%n’&ﬂas to
w thin the housing, the valve plu ving a central

fotre mdissall y-gpeog vatity far dicsiphbf the dabiflar reectlvthe male body being

ggr uscLo:ﬂcloni cal.sealing ..surface {]\o sel ecti velg eal .
g it o exforiot Frpsiarytio conbewen o SeRlBlvenEate s dgerior
drbR-286dd MNP K AR arteNEnd/ A HEeridr W(Q:g*ﬂlﬁdviég flowr ﬁéé?ige

configured with- at |east one proxinma activation arm
teoninethgsdistadly tio a egeterd dlo passigeyopehing,itiie trameitian thievetendhe
ening intp. the ity: and an. el astonerjc device .
{52 Prsgas Atk heicgtiral dw BT nening eDunE oG nesting
saPrasd, fidlEodaid Wall beig FoiM&IOw D afl 18asi @6 Ei@tixiéﬁi%n‘b?bt&iﬁ?;
plug in place within the housing 30 and effectively
bi as atvelveplg eligabligregeiyed Within Gebausioss the vellvephig hrvang a
cteroltra & ém tcgl?ﬁélllr%&’ with a distal head formed with a frusto-conical sealing
surface {o selectively seal against the frusto-conical nesting surface to close the
flow passage, the valve plug being further configured with-at least one proximal
activation arm formed so as to extend distally through the activation opening into
the cavity; and
an-elastomeric device sealingly configured within the activation opening
about the activation arm so as to secure the valve plug in place within the housing
and effectively bias the valve plug distally to cause the distal head to seal the flow

passage, the elastomeric device being responsive to receipt of the tubular barrel
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passage, the el astoneric device being responsive to

wJ@ﬁﬁ' of the tubular barrel 32 WD 2004/06Q44 _
7: . . . ¥
{?%%(303/ 040966 within the cavity to all ow%t 2%32003/040966

valve plug to shift proximally as the tubul ar barrel

engaghscivie tacllowatht onlvaphagtto shifeprokiigalfyl avhe adakgbarrel

and al | ow flujd fIOM/througr the -mal e Luer .

QEABSIRG ActIvtign armp tg gpen s Alophpassagesand siewoibyd dlopghrough
' o.a femal e Luer connector configured

t\i};@iﬁﬁ?@ﬂ{ﬂ%ﬁég}nggct arrel of a predeterm ned interior

cross-section, the male Luer connector conprising: a

housi nhg having a_central distally-projecting tupul ar

mel e odyAafr‘Féifg%ﬁ?hB&F@lk_’ LessrcpnnerisiobAomeceians (ha fymafreluer
SRhEcho Ot B0 EHarrBPYE GaURIzhind® jRBri&ird R sBtion,
10 a distally-opening cavity for recel pt of the

he mdlabudraroneegiot dvempridigz: body being forned with an

O P SR Bl R B an ot
JifPiRdrSSnnetR8 Wil fhehRdy b&rf?} | né Y g}&s&&af &f»gﬁg Whil & a4 form
f e alin

exterior cross-section configu to se y engage

a distailptopening cavivp Sorgecdiptan thef tubukae bamdlythemdlabody beinge
ousi ng, wal.l  bei formed with at, | east one . acti.vatin

(D3neq Bne intgrok RhghR{ it flay patiast braRery SRR HIHC FHfge

d9insid WnohBRl VBl RisRlod iR thefnale $BHY Bleinétf&%%ri&n%d with

-l east” one proximal activation arm i nterconnecte

amr eermalckgssippction fadguodlth isealimgly ¢rgage thepatesidr rogsrsechion of

ousi wal f oam at,. | east. one fl.o openi ng. ..
RBbE B SpoRR R bARE e P SR Bhe Aretion,
dirathgt 0 sel ectively 20 seal the flow passage and with

an annul ar outside surface defining a stem di aneter

t hat ajivalvegylug shdably reseivied withis hedwusingntbe aalve plugshaving a
se tivel | ow fl ow.abput. the stem and through the
R Stnd Bl aF bl B AR Kt ot Ak PRl b
Skasdsonfigured tebelsihiced &olnyiht hoigh whallQo &6l ¥AkAsPBne flow
opening 1nto the cavity; and an el astoneric device

apsaingiberpbetsierndhe sgmbairg epndigarodovith audisial hepé i seiectively

RN RGBT ARG gt

thitgs ¥k vieanhe Glodi sdsedde\didmetendess tb Relecti el hlldwe didwt about the

seal the flow passage, the el astoneric device being

58 gadk throesh tediove ppening, theproximal jagivaipnyasm beppg forpmed so as
2 . | WA xi mal |y

b MR Gt} Sttt pOalBh Shalhl eb e ey AT TH

open ahRastdmevipdssegeahmdy abhfomiréd wiitthid the wetivit@u@pening

about the activation arm so as to secure the valve plug in place within the housing

and effectively bias the valve plug distally to cause the distal head to seal the flow
passage, the elastomeric device being responsive to receipt of the tubular barrel
within the cavity to allow the valve plug to shift proximally as the tubular barrel
engages the activation arm to open the flow passage and allow fluid flow through

the male Luer connector.
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30 the mal e Luer connector. 33 WD 2004/ 060474

CT/ 03/ 040966 41. The self-sealing mal e Luer
(Egj;ﬁ?{g%%f%%f of claim40 wherein: the activati onP@FHy2003/040966

termnates distally in a distally-facing arm abut nent

surfape; gnd selthaltdHhRubAESiRlecloe bItRAL 28 vﬂ{e‘géﬁh.”alhl y
e

in a proximlly-facing barrel 5 abutnment surface, t
mal e thoasiivahdn et temiinatepdisiglipai a distdhyf fagingedimsabotment
§u@%]Ee-tah . exterior cross-section of the nale body:
seal’i’ngl'y engages the interior cross-section of the

t ubultaé nidark @hn@ﬁteﬁﬁﬁaﬁ@bf&ﬁmﬂ@ﬁ%@?ﬁ%ﬁmﬁ%iwﬁt s
u

the arm abutnent surface to shi he valve p

Fwbrentanrpee, ihremalpbodyand greatadve plog bemgreofignredsuch that the
tivel | 4.ngl ted.to th le L .
SRS sheRiret R AR EAG Ry nfeies B Gartt Crpgs-soption

6fthé tbRaribagel® e baigél 2bARRNSE b@ifadeQonERNEE hitd dblithedt
femal e Luer connector configured with a tubul ar

pafereto gift heydvepbeprodaalinieheroby thedemaledeuer gppnectdrds
isi:ng. 15 a_housi '
SRl St BRI Pt SRl 50 i Syt Bl A oo bsage

idopeded. cuff interconnected with the nal e body along a

proxi mal housing wall so as to form a
di stally-opening cavity for receipt of the tubular

ang i st v Skl B fon ARty Mol bl B

wanédtgurondigheedseidh b dguar®agaoss 4 hredétehfinefinterior cross-section,
cross-section of the tubular barrel, the 20. housing

fiamalekisi GonHYICOMATING | east one activation openi ng
confi ' i - r.dl y. Proj i,n )
Ul b thbiled cohtel Aty bRVt BIRL ARy apg g ove
culfinteocminacted whith thalimade Podyidaya ebxaoalieiisingl wall §81as to form
ured with a_ distal head to selectively seal_ the

canfj : .
% ‘ﬁ%‘@dlg'é?%%}@% cayly for reqerpt of theribyabharmel) thaandle hedsobeing m
T o Y BN L Phled I PURRLE Flmenrion
cveligoed tosenbidglyr omagntheliastianadssscetiah iof thembelar bdrrdl Sthe

sealin IlHonﬁ)ed m t_gli n.the activation openi nq_ about .
hoisng R iPrer wath at deasionededixplon apERS OTH saFybwith 2
rﬁﬁﬁﬂﬁﬁn&ﬁﬁiﬁrﬁﬁﬂﬂg%ﬁdﬁ%ﬁ%@- W thin the activation-

openi ng; thereby securing t € val ve plug in place

W t haivahvieplipsisdably mneived within the hyusing, the valve plug baving a
central stem configured with a distal head to selectively seal the flow passage and at
least one proximal activation arm formed so as to extend distally through the
activation opening into the cavity; and -

an ¢lastomeric device formed from an elastomeric sealing material is
sealingly bonded within the activation opening about the activation arm so as to
encapsulate the flange to anchor the elastomeric device within the activation
opening, thereby securing the valve plug in place within the housing and effectively

biasing the valve plug distally to cause the distal head to seal the flow passage, the

elastomeric device being responsive to receipt of the tubular barrel within the cavity
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within the cavity 34 WO 2004/ 060474 PCT/ US2003/ 040966
tooalRiw the viahe plag seshiplt pepxiimalad theptiiartirtey e@tgbhighe
tubul.ar barrel engages the activation armto open the
YRR PR 29 fxopgRdhe Hogipassage and pHav e Bgw thrpughdhemale Luer
LiGleciofonnector. 5 43. A self-sealing nale Luer

connector for connecting to a femal e Luer connector
configured with a tubular barrel of a predeterm ned

interjor cro is,-s ction,. the male Luer connector
conprisi nd s pesliae Al BUFTf@nRcRhor gpanecting to a female Luer

b @doi’ ¥61H§§Hr&ﬂvitﬁg t%mﬁ{?%ll %g%ng ? g%%&ﬁ%ﬁdmeﬁw &bss-section,
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cuff | nterconnecte

treoralerbluehousicigr vabprisag:as to form 10 a

distal] y-opening cavity for receipt of the tubu] ar

har r €l f}‘y‘{sl{%e*}?éﬂf@ %Wﬁ@ﬁﬁ&ﬁpéwﬁg@ﬂmﬂlaawa@ahm gyl an outer
EdP Hitere Sl R Wil e GhnE go?}?a]ﬁyﬁé L &Lxﬁla?g&ﬁgg Whe § as to form
Interior cross-section of the tubular barr and an .
a distalliyeypehiggiakity $& retcapy qidbes tufpalar bemreli thetmalg bddg beingy -

Lnh a.central flow passage opening, the transitign. .
SRR ST X OB g SE SRIEPRY tossAlingly $eau ﬁefs@%?g@r .

e | 3 i
RS LoRSE U IR I MO Mo Aend i) TR pistle
spemiatige destallyline ceptldlet pakahte/opendng, tedratsitionrbetieen the

(5% 3rRAg® R fIE Foraidfe pRsaed AEbiad dutiniei BETRE SR the
mi;smgmvﬁmseihgw wilglat 164 8R¢ hMBla¥ioRbpsiifg the val ve

nmeans distally within the male to seal the flow

bod
20 p&s@é@fer,neamlislpblwmg:eh@drmiﬂhieithtggmgmﬁws selectiviely sealing the
g(?‘%eia t g_fant he tubul ar barrel within the cavity to
W Re vgl ve nmeans to shift proximally to open the

f1 ow anpsisgaeaal for sebilritif the ¥hRelth@ins ipREORthEhBRbEsing and

Luer, connector. 44. The self-sealing male Luer
Grasiiig e ynlvesseanp distilly witeinvhe mele glyrte aral thesflow

SR blng nf AL b TBRReLs G ERw i y Bplyphvitin

the ahvingtonipnsthewdiveeteadl (¢ S8ftpudfiaially 1@ apén theflow passage and
i nst the nesting surface to

sel ectively sealing aga

oy “WWF@W@E%@@?&? Luerecopapster. nmeans being furt her
configured with at |east one activation neans for
extending through the activation opening into the

cavi U, t The aelfisvdinganaloBABSCAIRIENBr of claim 43 wherein the valve

ong a

means is. formed with a central support means for translating axially within the flow
passage and with a distal sealing means mounted on the support means for-
selectively sealing against the nesting surface to close the flow passage, the valve
means being further configured with at least one activation means for extending
through the activation opening into the cavity, the activation means being
responsive to receipt of the tubular barrel within the cavity to shift the valve means

proximally to open the flow passage.
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e fl ow passage. 35 WO 2004/ 060474
PCT/ US2003/ 040966 45. A nmethod for connecting to a
femal e Luer connector configured with a tubular
barrel of a predeterm ned interior cross-section

i ncl ddi ng# Bethed mrrr@uaeqmgéo rdemnaledes &?Ia}ecwé@peﬁgured with

B Py 053 aBed R ARG B BERE R Dnghudiogs o
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fapped withg inisrirplengibmiselow passaerd am exteuer Gspss-section
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f or mBdrakys Riug slidablyt wereived Bty thethopyngfhe yalve plug having a

LAt : dat
SR Py ol Wl ARSENL P Bl e e and
least bua proimalpetivatipn ahofskmtd o actd asa¢ndodistaliyntlsongltstheo
secure the_valve plug in place wthin the housing and

aEHy Wylgkfpﬁ)sﬂl? ReVIPaRYe plug distall y to cause the
di st %h eRAhd R (ﬁz%é&,'te OSE:QO r%l% Qt;;ﬁ‘ht' @'ﬁﬁm thB 86 ¢41i08 o Pgﬁn

f emal e Luer conne e Luer connecto
abautsthe agivation armisolaato kmnur@ihemlvta@lmguqnla@dwmhmfﬂm hovsang

Bl bt ke BB e e e fow

g@%@nm ve to the -engagenent of the tubular barrel
the activation armto flexibly allow the valve
pI ug inserigry the fenag iLmat ¢onnectop peie thémald byergasnenyer taggduse

w, fluid fl th d
BehPiias il o Trestrthtbibnte oAb g Ser i e R TAbion 14 o
shHBheGANREALE prd:@msR 38 clbiBnRtia Aefior bbﬁg@@éﬁoﬁﬁvé o the
shift the 'valve plug distally to reseal

eugageanent of 46, tulfidar basteh sdthothe ectavation Brmtte flekibly aliew the valve
pgu btj sg“fg %%xrlr%lally fo I);?er r{Eg ﬂ\()\w Qasge{g%xang%lllowxﬁmd %W { noug?ldche

male Luer connector; and

removing the female Luer connector from the male Luer connector to cause

* the elastomeric device to shift the valve plug distally to reseal the flow passage.

46.  The method of claim 45 wherein:

the tubular barrel is formed with proximal external thread portions;
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engage the external thread portions as the tu

barrel is received within the cavity to connect the
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step inserting the femal e Luer connectaor onto_the
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- st ep ik steprdunsegrinighthe ffansk d venesnnecien eatodhe fraterLidreonnector
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(D5RaHSthe hibubat-balBEoBEMMe Bha!agum 45 wherein: the
activation armtermnates distally in a

di st atheytdpadiragownmilabletominL versonfiede; froi é¢hd miald arer

barrel termnates proxjmally in a proximal]y-faci
g3t v renadhiy Ssprametoe G gBivel Ehread rtons £10m the
kftsal indhdt he femal e Luer connector onto the male Luer

connector includes engagi ng the aimabutnment surface
with the barrel abutnment surface, the activation arm

and t t ubul ar . bar . beiLng canfigured such that the
arm a%{elt rreuﬁ}em t]}p:?gtglla%% E%he barrel abutment

sur f ag@ a8fvdiiol abriinfihalRailly'is 2 WHARE LRI rm abutment
proximally within the cavity and the éexterior

gwidans; section of the male body sealingly engages the
interjar .cross-section of the tubular barrel., .wherehy
the' HERFISTHEE BmiiRaroRoaly e BrodmylE v Grye
gbnnrat affke, ddde mal e Luer connector before the flow

passage i s opened through further proximl novenent of
the f@mglep of inssrtingdha éunae Luat eonmheionaiite theiprale Luer connector

. Asel f-seal in | e Luer, connector
RARES kbosia dum 20 SR oMl at SoBBRR s e
wttivatian bith dha thehabiilal batel deiipedafigidt 38ch 1hat Siciadh abutment
crqgss-section, e mal e Luer connector conpri sing:

th
giRce rgniasls ithybairel ehetment snréacsap thejubpler barrg] is w@mmda
BﬁJxﬁ‘nW With{tne @a\ﬂw 4tld the exterior cross-section of the male body

sealingly engages the interior cross-section of the tubular barrel, whereby the

female Luer connector is effectively sealingly connected to the male Luer connector
before the flow passage is opened through further proximal movement of the female

Luer connector onto the male Luer connector.

48. A self-sealing male Luer connector for connecting to a female Luer
connector configured with a tubular barrel of a predetermined interior cross-section,
the male Luer connector comprising: |

a housing having a central distally-projecting tubular male body and an outer
cuff interconnected with the male body along a proximal housing wall so as to form

a distally-opening cavity for receipt of the tubular barrel, the male body being
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