10

15

20

25

WD 2004/ 060474 PCT/ US2003/ 040966 SELF- SEALI NG MALE
LUER CONNECTOR W TH BI ASED VALVE PLUG BACKGROUND OF

wakia40MENTI ON The present invention general | yPePUS1083040966

to nedical connectors used in conducting fluids and
nore specifically to sel f-sealing male Luer
h

BIX&ELY EPLUG

deS|gned to be connected to a patlent S intravenous
("I'V') or gas sanpling line, drug or solution source,
or ot her nedi C%A@e&ﬂg@ BEPaE RN ector's
seal operates rU—rrap—aFiﬁiruF@gcn—rhe~§$§g of the
connector toward the patient in the case of an IV
line or other device such as a fluid bag in the case

of a Tk prletdrfl iHRUER gedealliNRIASSO niddiG0 IBNIELR RIS Gécdrif
t he connector has an unsealed nmale Luer connector on

opedustiog {Ihids ané medre spesolivedlytie delf-ocaling male leﬂt ccgmpslors
l'ine, or ot her dev and a
f enal Bt ShiiealB LR CeSoffoer ey RefVE afle i e
COMRRT Adsiddt @y ga cM\ﬂﬁie@féd% 8YatifEs iffraRinbes ¢ qve)‘lopl@w ce
may be engaged. In the case of other connectors, the
sanpléeg e, dugsorrsolutm\seu@es@pah%rtreed‘mal devisn sedt that the

t, nst ar.t of .the |ine or
St sishal Rt e el ALITONE B i St REandelReng he
PRt GOMRRESOSF dﬁwm&%tﬁ& deQicetstiéh £seanﬁhﬁ1 wgc{n@ﬁe tReofa
connector to push or pull fluids through
(flajtmmlrm Inalse cam efisomel p@alep@ne t@@lldﬁ@peh@e?@ wisedlehmale

Rk e et o P i ERGreib hn et E eSS tis T liipa guie
ts&?rc@ fo d‘)ﬁ1§1ed’évhdé9ana(h JeBORh BN E RANBE E Qe of LSS PosRe free end
Luer's central boss to contact the female ™ Luer's

gé éhe aeentsientbrough evliielya syrengs| darotlep swahudgvicet hay he aigagae In

R N ARG T TR -
whi Belr 1§Mteaﬂ@%e§ﬁﬁﬁh&ﬂ9aﬁt%f fRmeasd s@ﬁ‘t‘éet he slit in the

needl e-free connector”s seal nenbrane closes to
res eaIn uShethﬁ eyange Qrmth@ciearce dnding papalaichmigstirliy connected to

f | di d
o el fantfe Shagtisr Y mist e al ERER B opE g BiloBOB s
Q\Qféh I¥edidadbA$ard rd‘i‘sp%ﬁ@d%tlﬁflfa PAERPITVE e, SEA sﬁﬁ-@b |09 @ther

Luer connector toward the patient and away fromthe
daviee i opsfiguisdeviBna inatp lawey cesecap® soa ta bregagk thaiwlfasedling

t.ect both th { dth
B0UR e ahahd st B e et g ngh ol iR elss
g}re]lei g?}%’am ?Ig??ﬁane‘"@ﬂ&ﬁﬁg thetsllli@ fdrhRe 11‘13% rﬁém’bﬁﬁe aMd bR@ng 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withdrawn, the syringe is removed and the slit in the needle-free connector’s seal
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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fluids remai ning therein are unseal ed and exposed.
Rat her than the self-sealing, needle-free connectors

whpeweei4d t he art remai ning attached to the syPCHUs2009040966

trap any and all residual fluids within the syringe,
they remain on the_destination or our ce connector.
@%ﬂgﬂ% cgRiAMiRatiogy, El%“fel"ﬁli e $r i ot BT S wmigY it
BhidOte 15111%%13& M hﬁ‘é&aleﬁ%ﬁg le@pdde@e RhHIRF tiRARAE §élﬂ§e%hng,
genera equately serve thelr I ntended purpose of

nedid- ﬂemgormestaasi leswimiedhit et fenesiningattaeedi tothe $yainge to trap
remai on. a t.ient interface r t he

0t ! SRR o e Syfiet ey iyl Tad i Bt Er
§ réH SREBSE: R)rtrag?ﬁlfl%&'duﬁll ﬂ’UlgsSthefetmbt%a(P' ear 10 that

ese connectors are not designed to remain on and
s eal While these pyiod ayself-sending, ndsdleofres Ialmli cahnesitors gencaaldy

are not used for s urp this
MrBRRbere e edaRmRany of B dRE e S it
H%c@ér?f?ﬁﬂ%hﬁﬂlsacﬂlpc{ }?}&ﬁﬁht Rl@erfatcg %F fhe 1cBin@talBvs for the
Icatrons I n the fluid being dispensed from

oasnnéctwmoﬁ asywingher otyr sunhalenigstio dispeist opextact aﬂUIldSl; itneelear
seal ed of f and ex such.fluid,b
ot s fogaOBYE B S e |DHEn PRASY AL ARG Sypiaegslt
ngoﬁe A P Gse éfjd £ 5.6¢ €RE fs€dukh aSRRNIsBIM IS ewfu'l@ﬁns

uer ‘connector design is necessary.” Specifically, in
finetian eonad hecasedrdprequid ai the ty\plealeirugdlspacsmg/@phcatlon there
|sotopes

B %@;BB@W’Q“? B v ish S5 T RalinaeAr o e o G S e
%arﬁ%e o 104k Be 481 GRALEsAlMITT Qfﬂﬁe%p‘%@m’@% k&M ﬂuﬁ%ty,a care

e eX|st|ng connectors known and used in'the
giveer ot Ib‘eE!lenSpltem@HedTmyatﬂ&sSHmhdeﬂnﬁ fEontliib purposé,|a d1ffenen§self-

er_container prior to adm nistration and
Fﬁi‘@nge“‘??g%'gﬁe b#sr copnecHy ‘%ﬁltg LEHECEP Y by  the typical

sel f- g 1ﬂ€ffféj£1%a bF ﬁ@cl%"iﬂ&ﬁ&ﬁé whkteShdioactive isotopes are
adm ni rat| di scussed above, but the syringe

admﬂnfttmedd@patmts,l stesj ctitical tan skmosutate thesotwpes be oxmintized for

LA st o SR, S0 B 0 o
%159&41 @fu!l %fed' tl?é)zhjt 8kd 158 pL gDl 010U 3 fRAhil €8I inf ievial or

typi ca I’ection” device known and used in the
athier baistaimar e te admansttmgmalhld cnayehessehlgd oftamibepratient side by

BBt e or 40 HP D 8 CPer ey raligys Rslispussed
: e(g\l%ls hhEhE Qﬂl e%ée(fr%tﬁ dePft! 'ugé&r t%%a‘ﬁsf%? 8l i8otBpY rBh i@ container

lent s e an surrounded y an el ongat e
tarthelpatiesthiueing adinmistsdiontib ensshlzdcind @llbws ekposucketei the isstope.

mal e 30 r co ecto onnect.ed to the LV line s.

omel ey s rbeios blogh Eamaraned. tRaPEr R Clldten
I

BB RaS 03500 B S e s e

for attaching to the conventional female Luer connector on a patient’s IV line. On
the device’s opposite 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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needl e prevents the unwanted escape of any bl ood until
a vacuum bl ood collection tube is inserted into the
whb@amdewddd | ecti on device's tubul ar shi el d. ThePCT/US2003/040966
coIIectlon tube is forned at its free end with a
gf)eer st er or septum-t sertlo

e e veneetg BegEnt pb anb bR Bati S Fisya WgoE b etiegtion
ttuB§ 1srlﬁ§é#te§ i the bfoIBS cBﬁ&%oﬁ d%vicE %%ﬁulﬁed}ﬁélﬂ atrgs cbiktion

septum and enters the tube, low ng the flow of bl ood
tube ouighmed hteitsfr ea)ehdmitlh aecmbben stdppercne septdmi thaip up<hemsert10n

vac%a nhlggcl lyggl{els tr%%hvgletglggggp(?vgﬁléglﬁe 13%)@ éltlé/ the needle
ﬁﬁ%@ EatrhE Ot s@@tuggéér@ énfors Bel 1AW '&Qo@vhﬁg h8 $lolW &MBlood through

e to expan over the needlein covering
the Ibidddordletioradeyidecendagiaithe vameveedllettien fubet N@nenfth@vbeSlred

f bl f t.h 10 th th
aiangient blpnEas tsa S o BEUEROR S ot S
%@T%cet Bowgl the ?esﬁ[;éﬂt {1b&8/8R¥x V\gﬁﬂl b%cEfo(/elatﬁE nk&fé ﬁﬂc%verm%
erein. ver,

ood remaini ng t it is likely that
stutinplapand itd, aghinl pleeerddlse fuatheeflow of bimddroréhe tisot
col |l ection deV| ce from IV line. fepal.e connector
ouahahe RBUICEIRRCABPED. 13 AR ERIREIGT Brice ERPUB e RseLed to
ause 15
BRIV e ot AR e R A i Bl e G0
col | eidpweverdievs idely ﬂlam{f[SOHEHfO-lntS'EWﬂl b@desul’ablerteserdmd the

bl ood within the d b to t
Blapd coliion Getie GmuILS Y meHfBIR GoRTEp B i S topes ar
e%éo nhﬁté?é&;ﬁ]%ﬁh%cth? Honr¥RIo8 QY BlscudsBBA SO veANR t19§ BR&E, because

collectiona ications known in the art in
eimgdle Luer somtestor emi ef the chheventituhad biawd| @ﬂedlmmvmca oot self-

N T T T AT
%fc{ SRBEN: ke AR E?%ugfi eﬁd"wflaf"thg %V%‘é‘ is &15‘cdi‘ﬁﬁle@t@d CR&Reover, there

er the requi quant 1t has been
el dtieathdehd ddilectia @pﬂmmomdmnwutm rtheeemjm which litels Idl:smtble to be

col | ecti on device st. be di sconnecte e
plig o leaNm e \grung o ?f-‘éloaéw?ee%ﬂmgcttﬁ@tq ﬁ%ﬁgﬁooﬁg‘éﬁ%ﬁc fee,
hpé‘ve'h Leale c@l@@@orﬂﬂbé a‘i’i@m‘tij)‘ﬁﬁioﬁﬁtedtuti‘ bR VRS Whidh case,

azar to the care g|v e collection device's
pfitretht teepuined quasEn Ioébllood hasbebndiolectnhabe imaie egr conpavse end

0 i B Py e e
6Pt 1%%'21{1 Héivﬁ Sh &Rt tﬂeecgglchl%l@e 8511 Gbn WBFBe, th1s

contied to t e cirteul atory system a patient, yet
pregertan Mbrdrd tothcharesgiver, ag thetcbﬁectiomkume sfmale yiaxer msninsealed

Such, drugs .nmust be careful |y. trolled.so th
apd ASEORBEieN MY §iﬁ@§etﬂf*f‘a"car‘?rﬁ9’% & Wasdesmeining vdun f‘}er%ewce

such 30, ‘}Plllﬂlge? g@(fl]ﬁ eq8h &8 r&hﬁé b afeQ WAHRR! O81aiPlruk® hhRegreat

patient’'s e can be rdous If seals are
beicfioi e€btt wien 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.
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in the art have recogni zed a need for a self-sealing

woradog/oe@mnect or that nmay be connected to a SyrP@ESI®N3/040966

ot her such device or fornmed on a blood collection
deV|ce to seal off residu fluids therei bef
af t erHenCgnthase skaled g the pig ﬁg‘feere%gm%e@taoqxeed Re2 Bt ég@iipg male

[

SR B b Bpd R0 A 0 e B MR
bloea eolledtion @eiico o sl off rres:dh&ﬁi ﬂlmis dharomrtetorerand after
conprising a nal e connector havi.n ﬁﬁ ﬁ qX|naI eHd
e@ication 9rAsiemalRCapnerion 119 H\‘Rﬁ fnyepihfuhflis fhis pred an
?$%&al end and an internal flow passage connected with

e 10 fl ow path opening, a valve el enent disposed
within the nmal e connector body in the internal flow
passage and nmovaSIBVINEARE & HHE INYENGHONosi ti on at
whi ch the valve elenent seals the flow path opening
against fluid flow and a flow position at which the
val ve elenent is renoved fromthe fl ow path o%ﬁ c%

tOél nnector

t her elﬁg}efgl,y p]@ﬂ,\]nrgfnpqa&,ggmlgﬁh% H@%elttﬁ]éveé’lﬁlgﬂ |1§] re
i@mﬁﬁwﬁé IR ¢ @g{yc@g hi)/&gg %2} %Qk) ; SlkrRPdnd éﬂﬂlstag&gc\bﬁh a

connec e proxima
floe paeth fﬁ@?’@&h@ distadeiyd amtlan neirng flow pidsege cwaccsd titdh the
rOX|naI en

to control novenent. of fhe valve ele t.
tﬂtl lgmcgfmthe

flowiteén PPN Gt VeaHerBe dbwPsRg Wiz gegippbo
?ntglinﬁf ﬂ?e\P gagsggg o ﬁ18b%ﬁfé’16§t%@ﬁ a Ry %g;t? g?‘f"ljtelgﬁ ABWBIR Me valve

position. I'n nore aspects,

tlaeviabes® Be ﬁﬁ'ﬁﬂiaﬂs epdiing feniridt Gwidp@dw anperflavgpdsitbon atachich
t he i nternal flom1passa e inside the nale connect or

Bsavalverslemenrin egnevedritpm b fhs Llovg BPrapsawz Ahgghra &W]@ﬁﬁ%ﬂw
L&

e R L R e A K

ﬁia@é’faﬁhleé?t@flbdid}} adjeencthe peatigatiembofithe awddcdrimectoabedy and

toward the distal end. The connectqr further_co ises

bewgamw@led@w@é the Biosieel cad te et e egneatof e ghke clement

tt(g] 1e\e/fﬂ)v?/ gosef %{H lﬁixggﬁo%blg SNl A8 t7disQ1 ERM c@nt&f‘ﬁovemen‘c

V ow stop position. Further, the

bf&&lﬂ@vmmeﬁmc}mﬂmwsmmsﬁmm ng di sposed so as to
provide a biasing force to_ the valve ele ont r ol

devi ch merecdsiniiediaspeds, e \Abvetlemenfserls ﬂ%nﬁgwtpé ppening from
Elléeof’r\{te%ﬁ il ﬁésts Sf,%ninmh? the'mﬁlg cgﬁlie"i’:’tdr ibokt eTﬂe R8htor further

ce conp astoneric nmateri connect ed

Retpribe a Ed@e chrae] anthetnmlé benneadoy Body altbpntotmdmgramltwards at
devi ce, The el astoneric material of the 4 WD
seoaorEey zad pEtheunglo goneestgydgdy, the valve element control device

extending through the base toward the distal end. The connector further comprises
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. Further, the biasing device
comprises a spring disposed so as to provide a biasing force to the valve element
control device to control the valve element to move to the flow stop position. In
more detail, the biasing device comprises an elastomeric material connected both to

the base and to the valve element control device. The elastomeric material of the



10

15

20

25

30

bi asi ng device al so seal s the base where the valve
el ement control device extends through the base

wag@inet474 | uid fl ow t hrough the base. |n ot her PEEPRIDF 40966

the connector further conprlses a b|a5|ng devi ce
gjsposed s as taq alve e t to.the f

%@g&egw 250 SSath e dym e 8 £ EleTSTE ol dggog R iEnds
bod th ff
gfg ﬂ&e%er r@?ﬁ?hﬁﬁ%fﬁ‘:&é}?ﬁ@%ﬁ@r ody, the cu

g I nt rea wher eby by neans of the
thr ealmsotherfespmjtsa tieocimeettor furthyr bempies adéasingdayice disposed

t d dth
ot EC g Agbelamient B EdIan sioh 8psiHat T ot iaeRE AL ther
5 BRGSOl AHE LRSH tl?eot‘i’@fe' cofifecio ?nt%e cﬁﬂ"}ﬁ@ﬁfgqmemal

ose at the proximal end of the of the male
dﬁB:{thWherebp ty mdaheoflhe skmeadsch formhecinpecthamiagdedhreaded into

second connector jnternal .flow nnected with
EREAZRHICE! WER MRl CHBRFIOThogY ARf LIFeRY BRIL SLgeagipAnt
t hat i}d Yt %1 bV gﬁfe%%ekbﬁlecﬁlf@rﬂ?&'&eﬁﬁﬂ@és Hed¥nd

and the seco conne The second connector
compcics @sspased a itrd @rozmm @nd of thei o] pbssmdleaaonntréomaim thel

end of the of the male connector
RN CPBRECIRANAN S Yeonsd @nesﬂ%@f%?g ﬂﬂ%???é?gef ?Oa%ected with

t
RS ATAGEE) L 0 e IO P o i

heiseametioe body andctha sewnd cobomtyora Adhe tsheondewahertor comprises a
comector. In nore detail ect body h
Aemalg cepregror igpasqd atihe %fﬁé}”éfg engﬁgﬁ@ ol et gangecior body,
?Mﬁfﬁﬁ@é MBSoAR ﬂ:" le E&RL & MEat ﬂ@\@rp@lgsagg 8bhected

I'n yet ot her aspect invention is directed to a
&eth‘ the eallé ctgumaﬂoebd)d;emtezﬁ)aldhxmpassage suoh thae Elalidempy dow

nnectlléeon o t he f aulgr nector of a patient's
WS ecftOH%?Ct%r R fempls SUBECHhe mal e Luer

C onn eﬁ Rbrd Qhiy %‘ém@le%ﬁﬁéd?& bJE@\ﬁaE‘ On xR hdlle Luer tapered
di stally-projecting tubular mal & body and an outer

chiffe. Thetfemalerovantcal ek angntarnat femalaLuhdemlﬁ@Shvavlel o)
astoforn a distally-opening.. cavjty configured. for
recei pt Y@t eﬁésl?eéf?aﬂ’@ 1P 10861‘91?]11@%??5irt0 a‘ﬁ‘?gfn ﬁ%g B 1E
\%ﬁ}%ﬁ%ﬁ&%r fl‘Qe écﬂfn@étﬂ?ﬂ tol%Hé fenPie th%oﬁﬁ%&g@f é"fff&féhﬂs I\Y

a valve plug is slidably 1i1nstalled. The
fhing @r otheg sundr raediyal fdeviced ThB trtaleaLwrax)maetctdnengluﬂw zhousing

h X | h f
Singa ceniaigh Sefly Disher e Hmaenath fodk abfel SRR ERT o
iﬁﬂeﬁ%ﬁhé’&é&’ alB %X ﬁfo1I§1£11Lﬁdillsfn§q7Wdf & Quelolnh g d?s@z{lﬂle&ﬁéﬂ'ing

e opposit pr oxi mal of the valve plug, at
lcaaisy carfegungirar tdepipt of thedemelei vat comeatom The coulé bofyr ied

?f%mi% RS s S R A e

10 ﬁélglegnﬁfﬂecva}g\%%lhé‘ﬂ; HEYIAG thiSnckORih 9 R Wridhvist B8m having
a distal head configured to sealingly engage the distal end of the flow passage so as
to selectively prevent fluid flow through the connector. At the opposite, proximal

end of the valve plug, at least one upwardly-turned activation arm is configured so

as to project distally into the cavity through an activation opening formed in the

housing wall. An elastomeric sealing device is configured within the activation
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WO 2004/ 060474 PCT/ US2003/ 040966 openi ng around t he
activation armin order to hold the valve plug in

w@bk@emeoars hi n  the housing and bias the val ve PETIgS2003/040966

distally into sealing engagenent with the male body's
internal flow passage. In a_ det t.he
FPEEBH AIGURG ht 1HatIOha By AHFAP Bolffrepab yabe @E%g inplace within

t
SR DSlbe 8 A B R GReRY Lo LA S it the mate
bodxs metkinp! flawipagsagest i ng shoul der defi ni ng a central
annul ar fl| ow assag enin The val ve di st al
nend 1 AefRNeERE P41 PSRBT ol T repa i Pacsade
‘fl%;lgcgfqubﬁlgr Qﬁa&ﬁ ﬁ 2B Wideh dnﬂular 1n31de surface that

sur to-sur ace ng contact. 10 In a nore
dmrandtemdlamﬁgm a ptdmnmﬁ!;&tfacng sfsung desuldes dncﬁnﬁlggmeadahs

- dl f l. f d
Enear Bouhestabaopsite o Rara v op g aifiatrods TemeE Dy
%%teﬂlfﬁ%fn%%ﬁgﬁgé E‘&ﬁg‘i&'&itt@ eﬁ%f%ectﬁé sl%iﬂ&é’%‘iﬁ smlfabeqe%fﬁee

nore “detail ed aspect;, the annul ar inside surface of
tsbedinfg] comtacpassage i s distally-tapered. As such, the

di stal head val v pI ug i s f

gener i § 06 Rete et gy ngﬂ?r@ Jarkes cophisvgiinga ety

RERYatle 1&?5@5{8 o ﬁ‘éﬂ"ﬁl %‘iisitﬁ fﬁ%ﬁg dur@ of the head is
passa e e surface en t val v S |f ted

mbﬁrﬁguradi hyabmwp&md&ﬁgtﬁhetodumhaﬂ siréamd. from t he di st al

end of the flow passa In a rel ated re.detail

aspecft a"tqjﬁ]éeréﬂ?iﬁ%ﬁfaﬂ?aémfét e angy I'ét}Sl({g)]Sélrfffl,F% the%ﬂ)w

GASEPR iRy AP RERADE G e ohE Bl IPL! B vl SIS fomed

rwilisa genesglhcaraigia-wdkd sidesnrfhdrecdnifigurquias pageds clemsncke

urface and provj a flow path therebetween. In .
botsrertheibead 4@&%@9@&%%6 e EREn Y IFh enfal P lug frgshifted

\f)%ﬁﬁlaﬁk YSuhsdaf A Rl h%’é.d frblgl e QiskdIRhd ©Pthevi Pﬂ@ss?%eg e

nt'erconnecting the stemand the activation ar
pl ug bhei rgatednidregdetadedasphctt ﬂnatanntnler mstde\satfamoiahﬁﬂow

apeHeRy whyeraHb si%aﬁ‘g‘ﬁté@ﬁ” i 1 distad BeftChh et e
@é@g \ggte ZQPFQ%PA gelgtt?sct%' VM‘% héudrrr%g%;@ggn@:pggsagm 11‘?31de

csorfﬁwgarrdqﬂobnzimarfg)vapathm]ﬂdrebamem | ength to space the
base from i mal gsm wal | so a

or 1 HrapheIRCHIRR Ggiet DhiDe P e RLesBos e bl et Tormed
SEatvr e P S SRl ettt o
Fdug being bonfigurédyuchhbatemdbativation arm then protrudes distally through
the activation opening substantially parallel to the stem when the plug is slidably
received within the housing.

In a more detailed aspect, the valve plug stem is configured having a
sufficient length to space the base from the proximal housing wall so as to provide
for fluid flow 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.
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6 WO 2004/ 060474 PCT/ US2003/ 040966 | n another nore
detai |l ed aspect, the nmale Luer connector is configured

WOWREh/060404 subst anti al |y opposite activati on opRCI/OR03/610966

t he housing base and the valve plug is configured
with two ch‘errespondjn activati n ar ms

the bHswotlies pase defptledaspprioliem e Ligr Wﬁ@f kﬁaﬂovﬁa%feﬂavﬂh
b SRRl pR% P Ro A U EnEt if P AGUACDRE A0 it
ghxgxﬂs ﬂgﬁﬁ%ﬁﬁﬁw&g NVE eoﬁtgmnémgastwmo&lmi tn tppway ttbe base
ar ends from whic er ctjve _.activation ar
Brrgjedat the pama) endp bihgabR@TAE icoafERA Bp 3 PGS S har
ﬁ&ﬁoﬁ&{aesoca@\fb E?('tenél %%ﬁﬁfttﬁﬂﬁg tﬁaépﬂa@ftg Idﬁg&gins g%n@ﬁﬁ;yﬁt)mmal
3h<:1 uﬁthg rse:ni scoms @ fbng taoppuaitebpl @sls fiomreharhi the respéetive a
rel ated nore det spect, the valve plu .
ﬁ%ﬁlY?é‘&ntaF‘BﬁPlé’J%cttg ﬁhﬁ ugh the gqtiyption ﬂ@nﬁ%gdagaf{feqﬁmavﬂy-
a hea t 0
be. o adroer fof GRIANPAR (BE (e BIE mAPDE KM s
diziighd, hﬁﬂa@str&cttueoﬂromramgréItlﬁarinnp}asmxomammbr of the
present invention, the elas i c .device is e?ihf
éom a stem

el ast Bhralaed gors dgjailed asppel) ¢ Bé(ﬁ &dlyg Ay Re fqmn
ggatdg?ﬁ?ﬁ el ﬁfég‘pbﬂ?ﬁ% a a8 nfele!of atrb Qe MiBterid] aftd MOT €

aspe astoneric material s an
ubﬁﬁ@th@tcﬁbe munedd oaclieydistal eddofahé stetther nore det ai | ed

aspect, th t t the h
o o ol fefayeq SHTBLOLATE Fote Laicamnapion fidpepysent
1? ?Sﬁ el eﬁgﬁimeﬁfz dblRpge; él&é?oﬂlgﬁé seaﬁg%ﬂh%enal bonded within
onmeric de

Vi ce encapsu ates t
clenddtigati@dopdniny aboubeheactivatami aom. openi ng so as to
anchor the device therein, therepy all.ow n

he.
eI ast BnPioge dlgiledeaspectsbgel Wr%fﬁaatﬂl%l%? gﬁﬁt@%@xxﬂlatecured

ﬁﬁh%m ivation arm and operably allow the activation
to shift proximally with the proxi mal novenent of
a femod Grthieemocodeteitédbaspbe] thg actiegionegeningon tlirchavaing’s
Luer, connector of the Figglent 25 invention t

DL HAL S FHES MG BAGLTBY Sy Do bRedatyr fighes sush tha
ttﬂ@eltlét8ﬂ¥eﬂp ﬁéﬁ@@@na l) 1&@9&!&%@@ %\?h %Sinﬁ?ﬂ@& tviin fBe

resent 1 nvention, housi ng~cuf oundi ng t he
maheattmd;penmgcso raf ltcgar[cédr thietdevicatlereia) thetebyatleowing the
t hread port.i ons forned

SHStaRE oIS 1o QeGSR R Gngbe B 3B 61 ER 49g operably
GRBRAEL lcl&ﬂfaﬁﬂg aPh 8 Sk grOatuay el (e bPSR8aPRIE hent of a
female Luer connector being inserted onto the male Luer connector of the present
invention to, in turn, cause the valve plug to shift proximally to open the flow
passage.

In another detailed aspect of the present invention, the housing cuff
surrounding the male body is configured with internal threads to threadably engage

the external thread portions formed on the female Luer connector so as to secure the

connection and prevent inadvertent disengagement.
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7 WD 2004/ 060474 PCT/ US2003/ 040966 I n anot her aspect
of the present invention, a conventional fenale Luer

we@omwaeesds i s configured at the mal e Luer connBCT/U82083/040966

proxi mal end so that the self- sealing male Luer
connect or may be nted on a syringe in.the_typical
f ashi BrANSYCT apResh R PreSBBRTTAG ¢ FTERET ARG Fare

n oSt 2ot ; i .
Ebﬁ'ﬁ{eﬁg)? 122(%%4& %*%xggle?lﬁk SR stSximab ¥1'ic% ﬁgﬁla‘a the self:

anot at olectlondwcels ormed on
séwdingrmade fakr eommhectof mhj de medvatddioera sywinge i the typicalsfaslgon by

acco date the i cal 1 zed bl ood l1. '

TRt RSP eh e P Guph AT L coRRecHa e DL Ufiel nd of the
gﬁ{ﬁ%&‘? tlﬁ fansther é:s:ﬂ@ét', JYIRH colib@icd Bl RE Y rPinR8 8 thdbRkiiAAl end
va p d I

ug renarns’in its at-rest, distal position
oédld maledfifer tdmmetioowo pawsegenaodatp ity gpidahgadubaized blood

unwant ed . ape. of 10 fl yj f th t

Shbeaeg T o el spotr. (W BiriBRE b OReR £

LheR re&‘,’gﬁ@ dfs[}ﬁgddfiésteﬁlint@ﬁl'a?vélb'@%lu%‘?@rﬁ@ﬁ% O itt Bt-rest, distal
e n f  the

connect to't emal e Luer cohné&ctor o
patitionseaing\b 1T the dlofrapassageriad\padweatipg thy wivantddestapenf any

armis engaged by th roxi mal . end of the female er,
ToidseEuite onorip chibe Sanise KoMhG g SEoaRctsy DroxFatiipyThen,

R0 08 BB O ok 0 oo

clonpeeehos IV inteefacm tie whiteapllig’d aasyrdon, armhie emgaged by dlye

and the val v | u re configured.. such,that the.

PXVERRbENLegEE ?@é%@ YR %m?ﬁgr Waj%éft ﬂt?dgﬁl‘? bg pergmally,
r

NG ﬁnstel;?t‘gn% %ﬁﬁgg pluFORShS ARk o 6f th MRow SABRAR deder

connect or as the barrel contacts the
wibwengpfluig' flovathiroughtthenomrentor.o shift the val ve plug

proxi mal Iy, thu; ausing th O0.fe e er .connect or

o be Tt p st Susst RiAle SR CHEUC v ENb B RF GobgByred
%Qflnﬁﬁ{ Bk elﬁf‘efrlg& €ros -9%;%'09\6!1? RERAGDoly s@ﬂﬁ%ﬁ%ng‘a@e@tbe interior
rela e ["e LCuer

ted nore detal aspect, 1f the fe
cosmaetion ofthe fmfidlg Linectonnedthr’ atubelal beeell asrilge barr@ cpatacts the

pi ston, the.mal e body and valve plug cooperate to.
HaicuRlig s AFEVATOB AOR (hsHIRY Bolve PO HEA BTN, TS P ing e
1 I tRES
S R N e SR o
gonhatasbdboure theflowatdage isadperedl ug i s shifted

P X oLt UL PRy PO ol e oo
345000} ol s 08501 810N
appieate tie Fistomahd elldwe floowihnapgliehafdnede Hescrdnpedtonaftdr the male
talgl?l fglglgfe%%{n?gctors have sealingly engaged along their respective tapered
surfaces but before the valve plug is shifted proximally with further proximal
movement of the female connector to open the flow passage through the male
connector.

These and other features and advantages of the present invention will

become apparent from the following detailed description of the preferred
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8 WO 2004/ 060474 PCT/ US2003/ 040966 enbodi ments whi ch,
taken in conjunction with the acconpanyi ng draw ngs,

WO bdoustsat e by way of exanple the principles oOPCTL/H82003/040966

i nvention. BRIEF DESCRI PTI ON OF THE DRAW NGS FlI GURE 1

is asinplified pictorial |Ilus£rat|on of a patient IV
erbedimea %hlébetﬁ I} MRS OPRANEUHE ER AR TR A RN QWGP%%W

r connector in
gg@or ce %ﬁg%ﬂﬁg%e hfeﬁﬁgﬁ)%eﬁg)fg?éelg‘é%rtk@nvent| on, FIG
2 is a perspective vi ew, parti al |
exenplary e FBRESCRIP BRI IGE EHEA \ WY @
connector in accordance with aspects of the
i nvention, including a housing having a nal e body
di sposed W|th| nacuff, a va

el ast BUEIRE 1 d§@|Sé@ph%@ﬁjplgtogéﬂ'mgmqt%éﬂ%f%ptelv interface
?ﬁ&gﬁﬁf e Hﬁé(%OH?Wllﬂ’? %ﬁﬂl@ &n?d'o‘a g%%ﬁ{&@% se4lif¥nie

uer connec ong 1 ne

308 cahscoshacoglance ‘adh aspeots of éhe presalt imgnfiemal e Luer
connector in section;. FIG 4 is a parti.al

cr ossEKe @ S @rarsperiéng ew prstizthy @ SEEI%?“ o5 AR E¥TBRI2BE
n@odﬁ'ne&l’?ﬁ%él?—séﬁ@g éfﬁg b Geldbihe GONREREHdaR@ ViR B?écts of the
RS er ereon; I'S a partial cross-sectl

vivewiof, ihdladinglachousiep haoing acm:ﬂe bodly Hisfrosed within la cuffea valve
femal e Luer connector fully |nse{ ed thereon to
abig, @@pkﬂsftoa@r%iewepmga oMY % B1alg SRUNSEIFI ow
t hrou t E [
oo PRuCTS STAEGY SRISEHRA Bbipyd kLol Lr .2
valew aldngtlhe 3¢BJ ﬁsd_slﬁiwmg)mmedghmt odlf- Eda(ﬁngéfemmheﬂluer hamnector in
conventional fermale Luer connector renoved so that
#etENget ai | s of the valve mechani smcan be examni ned;
FI G

S R Saab et asd g gy ghenaRti o aueio.
vﬁtlﬁhe $emaslb Owien gortneetod psitially mafftecgthe&tonpn of 25 the
mal e body and the val ve parti al

cr ossFEect 1S@ri§1m¢%}|0é‘9§st§le‘3t%ag1’lf3@r§é}ﬂ‘? pe %&ch’r&f FIG. 3
& g 'f?ﬂ’lgil L&%&Eﬂ)r&%l&ﬁé hﬁﬁ/ 195(31%6'3?%@&? PRI aRNHe Vﬁl@e glug

cross-secti onal

Qﬁeralﬁ\y pédrﬁttﬁhgtﬂdﬁ@tlﬁmitgldhemﬁ% @‘ﬁmbher di st al

configuration of the male body and the | yve plu 9
%IG 6 1s top view of the male Luer connector of ﬁ%g i ug;

in sectlon of an
4 5S L uer

FIG. 7 is a bottom view of the male Luer connector 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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cross-sectional view of an alternative enbodi nent of

wWa b@4/06li434 al configuration of the mal e body anPCT/I82003/040966

10

15

20

25

valve plug; FIG 8e is a partial cross sectional view
of an ternative enbodi nent. of t
confi § fﬂ*a%qléﬁ PaFUA FEOSPrAPIOBRII e ap ﬁ&e%ﬁ%erabe@megt of the

1‘3 RE ol alternative
nﬁgm Snf tl@{gﬁtﬁ 3"% ? cnont#lig\gﬁra |l{)gﬁ of the male

body EI@[ 8ehe ayaftiat clssigecsionglview of hitalt@watiekenbadioegt of the
line 9- sapesectl e view, partially

id?ﬁt%lé(?tl?%lﬁau% O%ﬁeﬂﬁ%k?% "im\ﬂe“e ABEd Nt sel f-seal i ng

ral e L AN S bSRInR g G T8 1 Rtal
10 bogg@ fé%gﬂs?g% S%tl ?aﬂge?%g% © %ﬂa bl ood cfnl ?ectl on y
adewnti gt&atuDEﬂTPthb Eﬁlmrﬁﬁha\m@ p]](igl:_shBREFiERIRE[Be taken along
EMBOD| MENTS As shown in the drawi ngs for purposes of

e $st:r28¢i on, wherein like reference nunerals

desig P d ! e@&{%fmnanw@e
severgﬁ&\?ll(gl\%s &?s%g&g%en\g ep srjfln%'srl%fsl%ed pi ctori al
iehibegtmattiselfi-sedlinglrfiale Luet tramectos isdiuding a housing bhwing B9male
having a 15 self-sealin onnegtar or fitting 20
RodBaoe wan g ddrloed co Gt fgdces  and

operably connected to the proxinmal end of a fenale
conngsi A 1126 GHNEIPMEONCOF T3P EREEERRE) EMEODINENTS

for the admnistration or wthdrawal of fTuids through
the IV Iine 25. It should be noted that here, and

t hroughout, "distal"” refers to the direction toward

t he paisisaodn &mn the d:mi\mnigﬂﬁbr' ‘purpdses of tllostrdteondivhertin h'kle reference
awnay fromthe a%Aent or toward the s%rln

SoRtsrals, 0ps s %qfreépo ing ehls gjements amongdhescve viggys, and in
e
Ffﬁézbslé@tlllﬁtgﬁ ?)fc?%I#aSI é%g%%% ngl{/(? g ﬁt%%e(llj%/ i;%resxlb%‘ﬂ’ a &?é&ét@ll 19having a
selfreslirgyy midl8 cofindekdd or fittiay 2 ghoanted|oh-tbedistahgnd vhh eyringe 22
connector 20 which in thiis case js.a | e Luer
@8f @@e&ab}y coaiﬁ@ct?éwethe @a?rxnneloﬂwétftaoﬁemaﬁ?qoaa@@%% gondigyged on
%%) I?l@%’ﬂ tZEI Fr Gk %Hﬁﬁlni ?tregg)ﬂ R itHaga v 4Ry 'idsrfﬂto%gh the
® an outer c i nterconnect e
tIh’ehr[BSQSe Ib@ld}uld)be aoted sieat héreatind ﬂheoug}howb;f distal’ereder? o e

the mal e bo 42 so astofor adlst I 1 eni n
Gprign Grvard by Hsiagaricr GroRBeb TofeRy Odbe ¢ it e from the

008 ol B 08 e EBB0 b ueg RIS naRv L, U

f or me@Refdrtihg &nFiGh 2 thead isfshown paesspgetiver vibwy pardsllyirt dechon,

of an exemplary embodiment of 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 interconnected 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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whi ch a valve el enent, which in this enbodi nent
conprises a valve plug 70, is slidably installed. The

woadwee@alrug i s generally fornmed with a central PCT/US2003/040966

| engt hwi se stem 72 having a distal head 75 confi gured
to sealingly engage the distal end of the 5 fl ow
passabee l'lill%]&t odyigformed Iwé% %B’e?ﬂsﬁf’&eﬂ W’Bec%q Wifhin
%Ih Chk%l veﬁ{/ élglneﬁtn QVh?cfhf Fl H%Ioﬁl ¥ordPriss o Rlve lu 7 O is
|ve preven ow t hrough the connec
élﬁdaﬂalbemstaﬂB@SThevalm pkugrm berenallyoformbe withl a/@np‘ahkgng't@wme

o e s B s e G Rt s M B o
i 48 Ao AL NSYS.0BE0IA9) DR SHA el G S

devd balyHd dsso selbdtivgly padvent tfhid ﬂbWethmgh et cmrmnea:tple nAh‘gl;le

around th t t to hold. th
DR oK ol RIS Yo st 297 IO el g @t vation

t
Bt Shrtlanled & ﬁ?%@%‘l%ﬁ%mﬁ?céﬁ%@%@?m*
aeivigioh @pedig Gﬂwﬂdi\mﬁﬁtFIGf 3Ffo@11ed in thedasw BHt Aoreddstomeric
femal e Luer connector 94 is fornmed at the

sepding 7egice ORds prnEuBRSy D therpliviBoR aRghiRs upd e setivation
SEREEHSE RS AESLI Y REh BheTrab Bfonlhg ot uRsale

paRNEsDY stas lehhﬂng\eng@mmuwhthahe malﬁl‘boellythadtdmhai dldw passage.
coIIectlon cannul a device 9

5 1
be enpl bgsase ddhgiramgeiordd embp n%qmt P{}IQBQ%@/COR%%WOP emale
SRS S O B 0 B Bkt . e
$athaledeie? oringctoh fncm,des datad€ehastkil 66. Kyshohdéedabtegiated

ElgngS%ilggﬁaggg{pgéﬁhggon{l%ﬁg )e;pili Eg%cgsg ggcﬁga:? s(;)ééflqt:fgblood
goﬁéﬁ% onPahGur 48TicE ?5] @8&@ in IF§ nﬁf)b{nglg BEehH @%ﬁo A discussed

€ Luer connec e va NS I n

inf e &Ly Bbw, Whewthesbapectat 1$X levipohe Selﬁﬂeaémg\/ﬂmle fouet
seals off the flow passage and pr e\ﬁ/(ﬁnts t he

ssragseora0 ofrthe pregerd SMRPEIISHT iHBOWYRHER £ SYTIHE anth 'Sﬁ Lypical
B

TGO e Lobhootibe RN IEMAR I 5ior LonmclRY Phee B

dlhﬁé distal ehd ofithiclgrings, oxiong| asemcddxsfal triade Madrwenpdony i¥ 0ot

is shown as_extending into & (tuer ..

@@ﬁ?@&dotp 3 femaiad ey comRectay, i VB ﬁgﬁ Themaingsingietiest flow
I i

%?0 dﬁgal gggﬁh& atQYg Wf) i tH@Q% é’tfgtglﬁ rfg)m }%at%g &%rhﬁxdlﬁ)%sﬁséfngs e

fmﬁﬁﬁhﬁ:dldswpeiﬂf afp flogistwithi® Ghe( fonnecaalfpirel the katingshtowhich it is

in FIG 3) is inserted onto the male body 42 and

maﬁ%b@l Fbki mal | y (in the proximl direction), the

pr oxI @%}%@?g 5@8‘&% Reris: 2\,/\{1)162&%9%‘[%1021‘%14’78 projecting distally from the

PCT/ U
proximal end of the valve plug 70 is shown as extending into the female Luer

connector-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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femal e connector will conme into contact with the
distal end 79 of the arm Then, further proxinal

woreaeendrs of the femal e connector onto the mal BCT/US2003/040966

connector to fully seat will, in turn, proximally

T s o e SRR B s T

'fﬁltlﬁj&i)%ph n'aﬁlgﬁwemeﬁt tmafenélmfﬁeaeﬁ ob thdgiakal hBedtbi®
agai n 11 I asi ng or ce of | astoneri c device

deliyweest tvill,lin$eat prokamalbl sheft ﬁieugd\se g tlabugleentapementtdiehe
di stal end or flowp ssa openi ng .21 of the flow .
pubiign ire Wit SR onSseetn A HPIATLE dsiaippele Brirogimal
veltRht OithE %@te i égau{sbﬁlefﬂlmgt)ﬁﬁ%h@ eragtonﬁﬁ%%ewe@
ma e and femal e conhectors are connected and t
vatveetopinsgatiths vallve ptueds qhstaklnemellﬂqm tle distsbatd mrhf@vh passage

T

‘gﬁéowtrgﬁtﬁ@ k§ ?ﬂ%ow . ?%SEEQ%I Bord; ake ﬂﬁr}ﬁﬁe LR f&hale |081§1?e%tors are

prevents eret hr sugh when di sconnected from
aofusrveddeanddhe ealve plugdras tshidtet! ipkaximaly Itceumﬂsaatdﬂle hsad arml @pen the

\dowpoleon anﬁ IIo flow(grln ecti.o
OW Pa5gaggcaingafly ovroEnd e thrpagtoy CleﬁctOfS-
{@@hl@) ¢ thd8LIFGed élE I_]'u§1 éd?ﬁ&éctepgﬁﬁ b%éseﬂldt eREPALH

seal I ng an | ow needl el ess connection to
ahéretlhmdlghmalmn chsnmaectteﬂ fromheeficetale cqmnettex toi tigp ke, Whilket opens

care giver _ and i ent .from dan eros

i bRt mekalbn iy Qirine GRAPESHP otV be Apprggiated by
el lskilfed iR aw 'fflpth’z:d fe nhle %ﬂﬁr ®nhéct Q‘fﬁhsacoﬁﬁéﬁﬂeﬁlto be both
cross-sectional view o exenpl ary enbodinent of
tshié-ss@ife-adab Iaﬂgwmbéle]ﬂascormectrmﬂbmrfeﬁﬂlmﬁudrlmennector thereby
connect or éo 19 of FI st shown in this
PregetingRot ik Ga57 Sivengt ; paliay nzéancgﬁr%%@r%ﬁ?etam%lon

%Qfdré ROBI talngg@@r §%bst antially coaxially within the

|'ow passage 46 and terminates proximally in a
I i nka@ef%ﬂngabwno G a3, Hloere zsosioain doarti@ross-sebiiainl aesv of the
nmount d on rnor aCtllf\é%gj on

r 78 at th S
<EeBRbEY FROaMEISY plths dp LS egaile Lig comerfar 20 of the connector
Gl S‘I@th A%'Be?ﬂ‘shBQ/ﬁ 1H ?ﬁlé’%ew H& deﬁtrglel@pgtﬁ{vlls)é B 72 of the

upsi down capit he valve pfug may then be
fvatvegdugW® s pomlcmﬂ& sulmta‘ntmlly yoa)mibswtthmatht ﬂowtpassaga drsind

conf.i uredto end to the, ste
6@'58% bbionigally i e 32 éﬁ@ﬁa atigrizRiabp g‘%%éﬁl Tipich are
N RELHRES: é%%hbé’m%%&g g@ at WR r@ﬁfeﬁﬁﬁp SRQ bar ends 84.

activation ho rmed i n the "base . Inthis
Vg, thie erosa-séaivoal of therealveplogecgarerdy ansupsrcbsid\fﬁdcapaml 6r”.

Al sy (B Gl i 756 ChrpHtI R rpar iAcggipn arms

R T e

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 1s inserted
onto the male Luer connector, as explained more fully below, the forces serving to

shift the valve plug proximally are substantially symmetrical and balanced so as to
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obtain snooth, linear translation of the valve plug
and, specifically, of each activation armwthin its

WO e®peei474/e activati on opening. Each activati oPCDPS2003IE0966

58 nFy bs defined by a radially-inwardly projecting

anpnul ar nge n. which t | ast 0
bl oo s Fermpion P e TG HEFES TRETF RS e
&Soaitbh akhYvift gﬁ ﬂ?%sﬁ%ct%%ﬁ%fdnﬂ%ahﬂﬂg aCt i vation

opening Inside dianeter to be | ér than the
tr ansEmlsze:ﬂdaﬂmnmeumgﬁS nnhg bc deSewd tonadradialtyri@wardly projecting

dlstal y |ngCV|t
ARy i s dDmian dheE e deviorst el dhabe gl
|
I@Hfgé%i nt gfﬁ% ﬂ§gge""i§ %%ste?rg lg“%)gﬂns@ bg c@fggélg?log\?clﬁe :ﬁﬁ'gvaélgg Ig)penlng
ﬁlh@dﬁgdaambmu to easrhal b thanahe tranxypEsnldmggnmdm afxheicldsedend of the

Sbin o teeina el b RRe 20 A trarbiny B ffteerth ook oS B
?1 esdlgfnﬁféij gf fhté%oﬁﬁh% Vafisonnatie SRsias dlathet&f dfaRe proRindal end

evice wthin the activation opening. In so
d)ﬁltl{egnalh hedy é2 aByqrevidmgdavih e lasgs stesit eaphwmamrwpemng, it
val ve plu he, housi.n
201 ppoR et ClenopeC Nt Bieds Vg or BB SaRteed o
r [ i
PO HeBehie AOAE &l Kl St PP aBR bl Bl o
teﬁiéctﬁ\l'aby\amlalss ﬂg:eiewc'éumﬂnin tleveetivation dpenotg. dn so tdbeng, the

T Lot B0 L ST
Ukt A %ﬁmgy [file 26 V\EM{’I% %aﬂ%ﬁ@ét’ thedctWatiBh Brm&38h to provide a
activati eni ng e respective activation arm

|b$asmg s@;@mgtfoma to @frpethe valve glugt shetedldmalbmrthm theflewi issage.

E‘de st h but IJ ows substanti al
%ftVP glﬁ chigny e 3 gmte W&PHW (Hi l?‘sé?menc
%ﬁﬂlgﬁﬁ&‘t@ﬁﬂ@ loécucfl Q? L\S@ﬂl’%@ 3108 Y ANE I NErb® 5019flc H@ﬁosfﬁ@ﬁ Qithin

Luer “connector. al'so acts as a spring to bias the

\eatly ectivationg opemkg whﬂe tee ebmativd agivetien tino s istpoationn Once

FIG, 3. th continue efere ce,to FI

saEsa s ofisi e e gt 1o Ole%mngﬂl%ﬁgowaag}bsaaéﬂﬁaé
tibr?sc?]&etoea’ég axte%aﬁp&lla 11 Qi HREnfERIOIAEE Qlve
as having a distally-ta ed annufar insid

g émngﬁlﬂsetoé Ithd nnalm Ingr donneatolry Iti atsceactsaai aadpiring tn\baﬁdhe valve

nest j n shoul 49 so as to define

P

eprl‘g% ptlpq CI n%’&s&oﬁﬁ’ém %Wflﬁlbgﬁ% 3nd act as a val ve

seat . yish Siffued RFedhsd R FIEL30hE Fﬂo@&f ésgé?gevéﬁj feme@ti#Bugh the
it

70 is configured to seat against th e shoul der so as to
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e P GOt S0BU S B0 530,
%@i@fl*/-\fn\ﬁﬁa okﬂn%ﬂﬁfa\f 1%‘4{69611%: éshlg'aldeg’@ £hes Wé{ﬁlem dédtrdl flow

S Conf gure an o e dianmeter that is
grmdage bpeiiag 48 28d 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 by a
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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L3t pemestor srsitibiopmiadRoRny b Soe i ot Tage &
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r various Ss sectlona conf i ns for
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from the ope of the ent.invention..Still
DEREPIHEP G Yasious Ol o AR oS h of Giigepeapigpumber of
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6 ér‘i’fﬂf?d?fFW&t’rntV tx‘::‘?nst al end press-fit within the
housi @ﬁkﬁﬂ%ﬁgﬁ‘% e A e kBlF]Vlétnkitt)ﬂg?eﬁQErL%k BLERECRY 94 that is

t hose s the art t femal e Luer
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e osg tray o re R eucaierne S Ratonna) S ety tad Bemplary
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vel oped Int art, = including a press-

ihouging srproxiezat iend Batilt éataphendiadd)y thoselﬂlmlﬁ@hlorthe: art that the

mg{erigder égnnector, 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

14



10

15

20

25

30

14 WO 2004/ 060474 PCT/ US2003/ 040966 shown, the
housing is of sufficient |ength proximl of the

whomgioeng7aval | 56 such that the femal e Luer coPCEUSIN3/040966

or other nedical device can be installed proximally

Shavt e et o SR et e BT howsfie HESS Such that
i féﬁlape% )i:‘@er cglﬁét%rtdﬂ?er\ﬁ?éd‘{@al BéHEe & B RBR118E Broximally

proxi na en the mal e Luer connector is
mhdeztvelmg eiwugh ppddedretweenl the distad ehdobthedomble lown newtegtor

26 f Ly, | ill b .
Tt 88O el RS i edis 1t foorslaie Pisially
%{éﬂf‘fﬁé f?l'éle%eri‘%}ﬂm?e%td‘r%‘ Eérﬂl‘é&t‘ég td QPMWIV i#fterface femadle

conpression spring or the lik when i nstall
womhﬁcmrt%eiummgsmn doretmpbn Retlzttedlfyewwlﬁ beupprecmistetbatidhe

b h
e oo e U Gal ki cousfor gt Be et BPYE o
QbH%ré%bl%h%bh%%§Pgﬁqlkte%1ﬁ@ﬁ r?)J;}ﬁhnns@alpe'df'J\ﬂ'&“?lthlhQH&h(‘S\E@lﬂgo'oetween

tarn S etween the valve plug head 75 and the
ftheofvnm;esﬁa@e:ondecsow4 siothe Hase ofShe Tlee plagedi2e mayeooperate with

SRt g e gogs et o b e e (HETDT
; %E{}F%foorgaﬁpauix a s&ft %@{v@éthhec%ﬂfzé ol %‘h@adw 5 Bn@ihelffow passage

arrel 28 having a distally-tapered interior
silﬂ'tzfilaheulﬁer49)r med according to ANSI/AAM /| SO st andard
594.1

.nwaw P Feritie Ly g@éﬁlﬁ%ﬁfé&»f‘wé??q‘?%'& hisfis 2GR R Eptown
Ja%elﬁr{% *ir‘%féll Qh@EP aéé\%asﬂ donns8&l 2008 g%hafaﬁp coffiSRYd with a
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pi.ston nsertiqn Luer onnector. to
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connec s tubul ar
RO AE FYSTAOPRESIOT NBS HGITY D Camme s SRHETSR & hody 42

unti| Ttuﬂﬁng, then, to FIG. 4, there is shown a partial cross-sectional view of the

self-sealing male Luer connector 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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e neshakblbe dpmalod.uengomiGeiRT. ¢ hr ough the engagement of
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further proxi nal novenent of the fe ie Luer. 25
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. fl
preBnectReanst W biingiREc et JrEpmenaataing devigg 80 to unseat
GRURI? hOf 1 RoRGA LIAR O GRA o[ISTRIPHRARART R ge 46,
the activati'on arns and the activation openhi ngs as
ithereby 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

16



10

15

20

25

30

30 stretches proximally with the proxi mal novenent of
the entire valve plug. It will be appreciated by

Wao b@gecwki | | ed in the art that while the bond BCT/E829031040966

of an 16 WO 2004/ 060474 PCT/ US2003/ 040966 ul travi ol et

C ac c o th ke el astonerj c
ARt Sorflie e ik s B clifafed b oMER L Bl 8
Ryrrichei Bs R%isiHe fHR;\ése m]?p]fed%fy thé'Brok el IﬁO\Lelﬂl@é'nt of the female Luer
connector, the radially-inward flanges 59 forned about
eamtecam tlwaradlalhympm:d ignggsrviotaedalaamd paddraaiivhiaon epesing
oneric n. ancho t her eb the 5
BLOR A S B ST o e PR ey 2 o PR e Al g the
WelidtR sh@ﬁgtﬁ Qﬁlﬂ Yt@tabﬂ’i‘ﬂy RPe %aﬁﬂﬁs‘taﬁ@@ Withirh@e QQﬁdIa\f@h'ogenmgs
arms even under | o Wth continued reference to FI G
Gpowti thé adtotation hems @\rmlxmdmu]ead connector 26's

| f-seal i ng. pi ston 34
50+ s Syt beedth BEea Wi b e Fe§ilP biet Sngector
@@vg Je@fcgéaﬁng stwﬁgﬂ Ptihe ARG @bfnecktuf) s AdvSPRIT010

flow arrows 88, in an exenplary enbodi nent 1 n which
tah@vat@d @ flué ﬂomﬂﬂe strow farmedtiunugubeth canssptoragdhps: as shown

ety e S5 A S ERPRE, Sub aRal Bl il ner papmector
fid Botnietiloh of dyeivet Do pr@h 1 gﬁﬂ’d fiRARbEndeu I to aGRNBRES OV irferface

pi ston 34, | ts o eni ng the central flow passage
GgeRIGgl )49 aatto tMntédradsr ﬂlndls thofuisf wilhigow nmmglaﬁségmah@uer

thro h the fl assa I f b

AR S RB g HE SR b AR Eosshe SpEE 43 gt the
G IR @ T IR ﬂ@\f) (ﬂ)a%fdgé he tfnloggh twgﬁssﬁg@ﬂéél‘ﬂbyaﬁ%smg around
through the flow opéni ngs 86 created t he space

Ikt disiahhedve’5 amlsﬁers 220 thdw‘etlwﬁaplug, it ﬂ@ Ia‘nwnu&i gnd of the flow
proxi mal housi and thr r 0X

PaRaee obgunt s Mesien g Bonieninns SE Sl B¢ i EPegycen the
& SRFEEVawe phad mlcwae hebxp@af m&sﬁl\gaﬂau 56,1284 €:98gh fhe
medi ci nes or other fluids are being di spensed 20 from
tph\@(lmﬂl femgpde anmomnectpra% imta the synmga 2 (H6. (1)=| Tile aa)fne flow

e O R P oS SRt T s e ensea
tmﬁn HRNBABb URH tIRORNRED OIV TRY 25 (18N, 35, éﬁtﬁé@ case, once the

di sconnéct ed fromthe nale Luer connector, wher eby
tdesirecegpatity viclleids hashean mnddehevi m@som@awecmscmﬁmmrth@ syinge,
everse %rder That

s SRR e ot o e ap e R e ore RO e Sl ver

GORRRESIOwhefcBS tAeYSechl ! %lﬂ’séa'hn? Qefidbs WhiikditheHveeEal ikthe
bi asi ng force exerted the elastonmeric device 90

whieamse drder. €t és, bsithe fema elateo conEaton eﬁsWIth@aW@ghstal@nfrom the

EWQ? glgﬂﬂgllgggtprdf \qul:]lzja{l%!g té%?ag?@&%‘%é él‘?e]; ‘tﬂtgshlgg ]%orce exerted
s BRbloyetiR GePle DBRIRD tl@é’fé&ﬂﬁ%‘Lué‘r‘UoBﬁ&&o&%aéHe@ e fRition

shown in FIG. 4. Further distal movement of the female Luer connector will

completely disengage the proximally-facing barrel 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. It will be appreciated that by having the valve
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R 1B pomerlcRo s e B OISV AP, dhis 1P B apderstood,
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femal e’ Luer connectors in sealing
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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nerely one e

appreciated by those skilled in the art that 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 invention.
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appreci ated by those skilled in the art that other
devices for sealing noving parts that nove relative

W eooened4anot her, such as gaskets, o-rings and PECEUS10kE040966

that are now known or |ater devel oped nay be enpl oyed
wi t hoyt

v ok B BSe R0 Y et LSBT EERGREa Cross

Befiohal N8ws 8w drthuk el Pﬁ?y &ﬁbodlﬂﬁh@ AR @chmgﬂra%h@fmlstal

pal‘tl al cross sectional Vviews of various exenp ary
emtb ofiiheemale bodly #h'e ﬂwmpasgageaftﬁ a5d thé Cwm@pdn@nalconmatmn of

byl e s donanl HRaTREPTs #Raf kel urty geyavighin the

%Fo%agga%na@ dﬁ’écﬁ&s@ﬁ ahs@éi I{ % 15 Be aRd&rQtod8 IR hasBlethbB@hents are
wthin t | ow passage as di scussed above. It is to

ereruplder sitly @dd theaa vtanetsz@fewﬂm@amnggnmte area)oeﬁrblea jrst, with

t t f
Seni b FAF aftné{ s Roeh, B eRGRUADTh NG O} P Ly
268120V WRIIRFYGS Ozlﬁ'v&liéhﬁﬁ 'th?énﬂ&{r phi8g é"ﬁésea &g@ny tapered
connector 20 shown in FIGS -7 wher ein t he f

metssargreifags 43 tlit mrmlmayest da@telhem a jorg endiadly- mwafch@eommally-

that t di | vi- i d

it e SRoMa st eRaluhh af ki he il iy be
%Qﬁﬁglfrle& EN bﬁrox%%aﬁﬁ%h% ﬁl@?frﬁi’[@lﬂoﬁﬁzﬁl SRPcBB0. Accordingly, to
confTgured as a proxi na facing first frusto-conica

@W\hdﬁ:ﬁ)f@@urmce}tﬂ sil,rfagb y¢altbotwqgn ¢l distat hgadzand the shoulder, the

srfetosrfae th h
I 3R B ciar et a1 SHisl AT HARtE SDBAA T Bt e Tare 76 so
% & @dr}éépf)ﬁ&’cd We $185 TRt EdA5daP s EPHeC A s 33 JRG8), A vave plug is
as to correspond to the first frusto-conical sur f ace.

Asrnaddsas asirotany struweure dtonea pingly materisl. Ay susl, the stem and head

S 1S Mo Ry B0 PR L A B T g s e} D tp s bas
SRRk SHafly HREKAARI ﬁﬁ&grﬁ¥ s EnstlPthetibR e TkeMR AP theteBtomeric
necessary mechani cal egrity to transmt the force

eleeict 80 (B;GS Reansl g0 drfeaeahng stefmccfeomle @Fsrcadﬁeadza%ﬂom

to th f th d d

A s e B
cbh@enttllaﬁalt rﬁﬂ’l@ 86 rsHEIE 2eeSc et bR, MOxianN¥eMtel setdd ke

and fenmal e Luer connectors. Proxi mal of the second

feconistlsuroa,i thaheasirdnasions thesubstaatialn sisdightowalledpangular

SRSt B B BT B LR e
%ﬁlﬁeﬂ%ré!ﬁlﬁéﬁy@uﬁﬂ huSe, a§ Bbdtls&sh BTG, BBihbie FhaidhiGvAlSRurfaces
best seen’in % t hese strai ght wal | surfaces

mr@md@l &ﬁgncatgrcé@armceddeéweaﬁb@h@e&anééhe tierieutfacadl eftbe
P RCTERTET AT L RICHEEC YOMY Y
$8h1fig SERIIURE cHBleBiok HeicticRRAeCt or is activated.

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 rigid 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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Turning to FIG 8b, there is shown a nmal e body 42 and
valve plug 70a quite simlar to that of FIG 8a, wth

w0 b@sesaept i on that the stem 72a and head 75a BCEHUSZIN3/040966

formed of one material in a unitary construction.

t , the stemis fornmed aga 30.0f a.rigid or
Eaéﬁﬁq%ilg? i isapaa it Wik oG aprg %ﬁ*ﬁt?dg@%@eélﬁaﬁi gy degpage of a
SEuhi o Lbxdb16 hphat IEJ) g@ﬂ)eseZ}gwltﬂ_B%l@@ﬁfil bid Bf‘ﬁ@ flow passage 46.

over nol ded onto t istal end of the stem about
Z0r W3 pODdde) ﬂMﬂdteﬁﬂTdﬂlﬁ@ﬁ@@VIﬁﬂ)O@fﬁ@lemctfraﬂn & inamlggz .of | n

t hi h he, head . b
ki ab et SHicdh pyaes, ORTwRP B Slaenps) AL SaoRaiear
‘Q‘chahzﬂ% il B ﬁée @f‘l‘%eﬁ’g cBﬁ‘ﬁrtﬁ Vﬁlﬁ@ﬁﬁ%?tm‘:@alvf Iﬂﬁg s distal

'S pur pose, material of t head may be sel ected
ﬂleminl‘awﬂhlmbﬁmherf appredated thaty ﬂ&d@aé nlaiyderslighthp eversized relative
storrers | astic.b

I I
\Va ﬁzézdapgfe@%td' ofitkaow Pazeee 59 a%@atﬂlgéﬁo Bomaress s brad e the
fvgrveg};@g iy a‘é@%ﬂ st ﬁ%ﬁehé teﬁlston{b?@@ealirf%“ vide drRFiER! ,@sﬁd 3)

appr |ate at t head may be sl i l'y oversized
raeﬁ altemhy intwre talpesidivs tsed] vered thé mtaleethelr oonpRbwag dissenngsted or
t he he d when

ht | t val p
5% o adti R e Spa R v il 1l b olstsied that
Izgfﬁerﬁc%eé@ Pmﬁ)i be %ﬂqdéd‘ﬁraesté}ﬂaﬂafés(gfe%tﬁm%ﬁ'rﬁéﬁfﬁe@&ﬁb the valve
when the nmal e Luer connector is disconnected or 10 i s
otenensihg etheohssemblystechifiquashem, krmtvherr latendaveloped in the art, such

over - rmldlg, it will be preciated that a resilient
e selveRhondmg wshasPripkessiepar at e operati on and

mount &4, o @f FYGS V& a[rﬁltS‘?i”hﬁJ §1'téiﬁat?stert%ﬁ1ﬁ§ﬁ§a@i69 |fb!r the

t echni ques” now know or |atef devel oped in-the art
sadihlly-asvadlyveudndibrpnatistigg drouidea|é9a of thertelsidarf ingle body 42a is
Turni ng now to_ FlI 8c an ernati.ve

SBwD giheser i apideis epah &@3@@9}1 e G5 pamendignlar t
ﬁéﬁéc{w\l\%é}hg’% 4¢fo fﬁgﬂ Mae phoBMhAY- fmgeséaﬁﬁg sthdfd 0. As

erein the Ps general ['y" an annul ar
foranigesly, hiad anmilqrdtapge deﬁmﬂsarcennxal fldve phesege spenigs4&othesigh

YT T e
Gk i@ler édnﬁ%t@@§ ﬁ%g)epa@ '4'69 #B8R1G. rgcoﬂﬁhfal%"ﬁlﬁ 70H H;' $Swn

can selectively pass froma fenmal e Luer connector
(aBh&vinga gentmlly ﬁ@”-zhapml agodsteectiquionmed by 'ayefticahstem 72b and a

SRR g% @@Hﬁ% il O 5 L B8O g o
% 8@’“{?‘\?{3 Eﬁs%ﬂ F’? h%g@ @it o BurfiQr 16hA8 btlugli fh@burbRado-

lug inits distally-biased
p;usﬁad:e amtas w1‘¢1hhwsihmﬂdlmf sd:reXlaiallly-fﬁcang neplingastrfaeasd asgo create

SHRLace: Toh LS QUL IS BU ACELLE: TS, e e as
L4713 o 6 o e
alistal head is shifted prox1mally, 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

21



10

15

20

25

30

acti vated upon connection to a fenmal e Luer connector
as descri bed above and the distal head is shifted

w@eedioerrdy, it will be appreciated that the PCT/US2003/040966

straight-wall ed side surface 77b again allows fluid
fl ow between the head and the_distally- tqﬁered
serlivgisaraeq facronfigmed 4o creatle & fasssshagiipyt eggpsting shoulder

3 B S O e A s

diyedliyowitieid thé flbwadasdaps teant insdddjtiopl, adastally-projecting head plug 98
distally-facing 21 WO 2004/ 060474 PCT/ US2003/ 040966
swa herrgnbigrred o8 theheadondisigllydecpgswrasgse a tq effectively plug

S
SHEJ00 L RoB L AU oy AP e
dinghc! dngag\ﬂrﬁd?ﬂt s proeided m\ﬁmﬂlﬁs effectvifiaa pbsitiael sial between the
L EbaL R Eo et 18, Deat 109 30 TR HE.cR Y P Hhay
Sl Nkt B a6l Y R SRRl
Slokf PedeagengegREge Ms dls shoomi id Gt &d, fthe $ile surick gt wétte fead

positive seal between the valve pIu ﬁl nd the
amaé/tbﬂ praxinadky-tepacd porgdpied yywardiyra paq‘@gf‘a Helgirapsfe

BEAaShRERAA FURESA (RS BLF prsLeLhen e s
@b@ﬂﬂﬂg As also shown in FIG 8d, the side surface

77c of the head 10 may be %rOX|naI tapergﬂ%
r adi uBeHLG-Rrdhereys %I@“@raéw anafiye CBk g tubular male

?ﬁg%ﬁ%‘ i Qfﬁwﬂvﬁl@ ﬁ)agﬁ B fsrf'oﬁjfle H&\fﬁ%g s s"t’a b &nggeught-

assage ve IS |va

tWidled 1111t8115ﬂm®c@m7lﬁbixeﬂﬂaﬁﬂtlvﬂledmw papuageld @Emtraf atibheThe flow
tubul ar mal e _body_42b in which the flow passage 46b
P§SHBP AREIN rﬁamm?@ew&ta%ss g radzlygingardly @FRJ@CQE%: Qistalfapered

|
n@g ?{rgasl% uﬁ‘lléf I@%ﬁ eﬁjﬁll?%gv @&ggag glowf‘%ats%lgfﬁ tb?grfrxllh W8B %ﬁ& 9%‘?0x°imally-

daﬁh@fﬂsy fﬂuﬁtoacdnaﬂll alrface ISDWa Dihleye ﬂr@oaethpergd 1nter10r surface of
di stal l y-tapered  nesting shoul der 49bh defi ning

oS HIDAF a8y hyskbgyeprspasien §y Alsse skidle Hbﬂ@mtm @e previous
&&‘npﬁ ebaﬁ% pfu{g%h%e&@&lfﬂg gb;h& Wiffn Q?fg%@gglgi ehlﬁ?ti flow

error sur
\Wakdag evhap plicevalwd ldg li)systﬁﬂmislﬁ oskmdllye.lj)olnrcotﬂmtmntto tanale Luer

the previous 20 exenplary valve u nd head
CONRGCERITAY GFé‘ﬁs,SMAa SUﬁBx th@fifSéaéthﬁ §ﬁ9 %fgt@ﬁ exgiapleppgmbodiment

REFIAISe m% ﬁéﬂ% hﬂgsdh% Ii]ﬂl(g %ﬁ??_@ﬁ%‘;

connection to a e uer nec

speded théreatshus tcﬁzllldmeﬁd ﬂiﬁtﬁc@ﬁmhh&a‘ememmhﬁd yhedisad dnoeethic distal
of FIG 8e is configured with a central solid porti
3 %ﬁ?ally,

wadiof ha head hanpesaied ponythe digalcad o ﬁlaﬁfé%@a%sag% ap
El?é %%trléi Eo&i%ﬁ‘&’ PleGifthl Aol ﬁgtatllgi%ﬂﬁ? les%efaaﬁﬁ 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 of FIGS. 8a and 8b.

Then, when the valve plug is shifted proximally during connection with a female
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25 end of the head has unseated fromthe distal end of
the fl ow passage. Specifically, the central portion

wo@boothersnead is fornmed distally with a distal | peT/E81003/040966

second frusto-conical surface configured to sealingly
engage the shoulder's first frusto- cgnical surfac
%H%Tncqnﬁéﬂ%lt%ﬁﬁ e egopq %@a-capwhwfﬁcw g discpgaeed o g/low

i ' t j he
PRSBASe THE Bonclel B TSha0E Bobalfy RO RAARAbahed. 10
when AbbéestabateindIGg 9i SuidHlow exh qumaxiertirbyghdihe iffogy passage 46b
connection with a WO 2004/ 060474

femal , ) i
P@FP@J@%Y%Y@E@Q’@@*“EU&&?{ ééﬁ fe@@@%ﬁl@g Pqut fherhepd g sglid portion
-G i. ~ . 1 t
BRGNP E g ol pspenal & theabasorla, Al
blea ibaslagethrAghlibs tomeetor nddsttbedpreflously. flhmey thanbs

conti nue through the f| ow passage 4 arqund.t he

YEVG @S FageEsdo ap%ﬂeéﬁe seliskeenty Wg?}égg‘i%ﬁ &l%ﬁgﬁ?ﬁd pHay from the

L BT B e B WAL TR, bl the

seain Tdrilen@iriber denveotodieep e stannad head entated eithbettie flow
serve as.spacers

previously. Thus, the ribs tqQ space
PRWagHS We vaheriis Z,fo rasitesraxially thereiny “rH’éalE?eé’\%éliP pplgyuer

Lt o
g o L R
aad e shoukleegol (FGs Bemaantbnksarede cemeeitic headanit séuts in the

flow 1 assage as the valv Lug 70d trapsl ates .
és@itadwng of Herdar, PERFAEHRP '8 cHelivedy Haset passage opening

[t ] . . -
SREUBEHAL kel B, A U AR OBy sl o
finctiFhiton 8ihe valveabidtie a sesight-tvallabfidepatdage hethdubtbe ute of
seats in the distal e of the flgw passage So as {o

nd
éiaedpprsery| Gere HéNlﬁle\ﬁ/PBrég@éF&é BipERIoHY Shsp telvpalue
i ACt i On | ipati i t he

PSSk i b REB AEHDER sphicts BRS L' PLOGE otk
\depdrting &roat thaisgbyie- ofah¢ edvefifioy passage w t hout the use
of the ribbed spacers. Hence, it w |l be_appreciated
t hat E‘éﬁtlﬂ%’ﬁ@ri}tﬂh\@ﬁl AR 'ﬂmﬁ@mate%hy RAsF alfliﬂsﬁ_én ot Gyt the

Pl S01 heRR ARFERLS TR, R M dibed in
FIG S her- R ne, merelyvillubtraiyaiofi sélectaebr sealablceatramgembnts dor the
skilled in the art that the 20 exenplary di stai. head
RS F S FIBAS8 GRTBBRTT o BRLATE SRESITR SN AErid TOOYRK DS of the
E . : o] ynll i bV, I
SESR QU Rl EnfTRNBAY Bl Ay cRingR, Rl SEVER thetinbodiment of
FaGpdnenillsstrdted iraF . Bbss ivhll &e appleatatedi thatrtbe egmplary

limtjng of the scope of present inpventiopn. By .

FEIpOGHIE AiAbe Euer wgpg%rswif FRGs h% nBaY alsere C&flﬁgwéwﬂh the
S/%glt@%tl%ﬁée{?(%%%%%g{/é, BnfidrPeoBructibn ¥ $Atn G RPR'ES Hi€8r semi-
rigid plastic and a resilient head overmolded or otherwise 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 20a having a blood collection device

95 mounted opposite the housing 40. The blood collection device, which is known
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25 enbodi ment nmal e Luer connectors of FIGS. 8c-8e may
al so be configured with the valve plug having a

W@ Rmvghend7uni tary construction or with the stenP@f/Us2003/040966

rigid or sem- rigid plastic and a resilient head
over nol ded or ot herw se nounted onto the stem s
andused 18 e arRancludas gprasimally-epfendingneedicsapnyla 99 g shield

a8 gfdﬁ%{%gﬁggptgﬁﬁ QERAdL IR p%te &g%&e&%atpa ledtg Fom

uer connector Vi n
ecdideedlineedld puhaieres 9So mnmgmdd ah)epcxmnbetot’h endlobisdyndp 40y be

S e st g e »
VB Ay e o m gocre .8

fieddde-Gley Eo% ildbgaicte [HeSpafuemﬂ‘lS HChnd@ﬁ(lﬂ]G ne anlcﬂ dle needle
punctures. So configured, the connector's é

thiguglethe gea B@@rec@nﬂect% Ay srown 1 die arb 3ed elat b@@‘f

| I
g@% t\lteg thg\ﬁteE&% % tlﬁe égfnogﬂu}a hroégp}f\'ﬁ ﬂ%«%ﬁ%‘ Eﬁ%da 2)
&ﬁldlufﬁ’ﬁ@e’ﬁ sload B@Hﬂéhen fv[ae evithl septupagrot detwwdsnitsheed within the
atient's IV line 25 (FIG 1) and the n fdle hrou

gw@d@ﬂ@c@a@@ve&ﬁh@& ©rpuspghd ook HB R 155 S ngegle then
E)Elzét#a]ke% He %’e%?l]ﬁ %Qlil?] v I 9(#2)) frl]cgkf ﬁ{eeé%ﬁ%ug F ?lé@{fﬁ}{ SWihen the

vt il 17 12 ghayl teaemootbd ot the bidodl co‘]l]le¢th)namviderm1@mmbther
shown) is inserted within the 10 bl ood collgctlon

dnsialled therpiaiuatil heglesked meangiboe! tlpod bas bee avitdirn e Thepe the
Efa%j!: tg?tgpﬂqr g%ﬂﬁﬁl&ﬁ%%gﬁ c%lé&e/c?e?fﬁ&%ﬁ@feﬁ#l@%ll{daerﬂo? gh Phe

fobtidnt’silyV lﬂ’ﬁsyanfthicafdMe dFrémane fonezdihg didwiibbd @l;i‘recmited that upon
device and another installed therein until th

desprmegtion dht valye plugds suéeharoxmaaiy iy ¢ WWC%@WC@ 90
8. AT RIS Bl HUKinD) Loty Db ARIARENRAATSQRG. 3) o

'@ connéctor on ne and

déseslaridied thd-flowphkwagt a6 €Bkal. 13 fo irhp &l bloodend pyiee dluadsewtithin
t hat upon disconnection, the valve BJ ug .is.shifted

gcabeowkmuep coRnertos fen sak Gprasel Twwi wd @@m‘i(orll@ntzﬁs with the

GRED bt B R L) il R st

paesaUealdSplukloperaB)y instatledpithln thbheddcamdciot baved fowsaftdy and

within the male Luer connector for safe disposal..
Phtily, conpeqtitp an@iserinsehiromale thmale buer C@@n@s@ﬁ%‘ﬁs apajient’s IV

?ig@? @ffec':t aﬂgic?ﬁ‘%r@ilé‘tf)z{&ﬁsﬂfskrgp&} ar{(ﬁmﬁh{}ﬁ%?&t Bids.

sea nt er na al've plug opera
i nst a'l“hadfdnb tthd: ﬁlald‘IEudl‘&bﬁnmomewteﬁrsuﬁed f(ﬁs:ohmecﬂ;mﬁed) ¥ syringe
and easily connect to_and disconnect fromihe fenale.

log etheg éem@q;gqg:ﬂ to frapsigaflyighto and fpomja nRéientgyitheid compromising

&\nlfx{ ﬁ gfregﬁg PP@]?; ?11%[#18% 4 sea(}e@q Wﬂle%%dl%oﬁﬂgépfhe 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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Therefore, the mal e Luer connector is well-suited for
connection to a syringe 25 or other device used to

W e@asbmErs fl uids to and froma patient w t hout PCT/US2003/040966

conprom sing the patient's or the care giver's
saf et_[y. Wil e particular fornms of the invention have
BEA LIS GIAMEBISand described, it will also be
apparent to those skilled in the art that wvarious
nodi fi cati ons can be nmade w t hout departing fromthe
spiriL and SCOEF of the invention. Accordingly, it is
not i ht end&GORSICT EARPHYY8Nt i on be |imited except 30
by t henappeRdedofbaiyvBvingda MOxAR4hQ@8Rd £ distal end with a flow
PCT/ US2003/ 040966 T IS CLAIMED I S: 1. A connector
passpgd epaning at thadistat entharst asr inteoen} fleswpaseess genosdtedaith the
gﬁd and a distal end wwth a flow passage opening at

& RSAERI°PENESand an internal flow passage connect ed
Wi th § bgive Blehle@IRASSASRURPBRIMAe cankRtor B0y aBRtinternal flow
di sposed within the nmal e connector body in the
patsegnaid mbwable petwsane flandstappeditien Hevhiel heavalyoslemerseals

Lt t which th | | | 5 f.
DR B prr kst B FRER e aR oAbt e gnve
dlent¥at Eehld@ed BbMEhe BbRTRRSage DpEEAR RIH Y AMBwWihe flololrough

passage opening thereby allow ng now through 10 the
tpeorientng; amdl a val ve el enent control device di sposed

o oxi RAFYB AT (kPO BhReetar cpayp ARangls FAfpector body
HBMedtt ehd ;i%@fnsﬂaﬂ endl BE{HRANE ¥BAnRRA bbly GAMbERL MBVMBREBIvards
of" the valve element to the flow position and being

thevrbkiendl end talcarties] dioyementeofdhe valve alemsnt ipdhe fhemt pasttion and

h I I t 5 the fl t ition. 2. Th
Be st uPISp AT el dF roneil b RER e S Slgnif o
tierdw Qwp RRaRage opening fromthe internal flow
passage inside the male connector body. 20 3. The

connector of claim1 further conprising a base

exterpal t.Q the | e nnect or bo and protr.udi.n

out watds alnG SERHRRETHFIL R A GrenY Mg VALicSTOrRgH AEAlE e flow

?%ﬁge bh&aiv@ys 1Bt aRERAL B&0bhRhgdRYide ehenhRNnAgCtor body.
hrough the base toward the distal end. 25 4. The

connector of claim3 further conprising a biasing

devi c di.sposed at t .ba Q_as_to .hi I

e e gy ST SRS phg Rl bl LY e
male connector body and protruding outwards at the proximal end of the male

connector body, the valve element 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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val ve elenent to the flow stop position. 25 WO
2004/ 060474 PCT/ US2003/ 040966 5. The connector of

W@ b@isiwod7smher ei n the biasing device conpri ses BCHPS1003/040966

di sposed so as to provide a biasing force to the valve

el ement control device, .to control the.valve el enent
to nove t ol ReHRONReER S dmsbwheieghthe HiasingryIceHoREEISES @

. . . e i iy _
SIS0 08 B MohE USRI e BOTBELAREC Ay i
tdheontal v ellendanhettao ok to devioe stop.poditienconnect or  of
claim6 wherein the elastoneric material of the 10

bi asi ng device al so seals the base where the val ve

el enmept ¢ r i t : ; : .

agai n(gt f%}lledp% :p]n %c\?v&t r é%g]hfgﬂérebﬁa@g%%ﬂ@%% l%gc%%g)éltsgsr an
efastohirinniatéril tcoanectaitarth & thg basdrraistonbe deve element control
di sposed so as to bias the valve elenent to the flow
9B position. 15 9. The connector of claim1 further

conprising a cuff |ocated about the male connector
body, the cuff having internal threads, whereby by
nmeans7.of tTe conheaadst daifredradheretrotiieetdsammeriymbierial of the

t hreaded, i nto engagenment with the connect or bod}gdS

|l e
hrgmerisriss Lol ithe asg aderrthe Vabip element fented) duice 6xic
' : FPARE nd connect or
gu{‘gg%@é‘g] bé? d %J%até&g |rrﬂE)lX| nmal lﬂghg&oﬁefb %“Qéé?of the mal e
connector body, the second connector having a second

o8 e o Gmges e of B b e GmPASEagd St AT TS
fab ui f I bod d
tdLsgbé%drE%yag th B%%W@ﬁ&@ﬁg i ﬁéwgg%@;ﬁgp% ody an

second connect or. connec aim 10
wherein the second connector conprises a fenmale

connector di sposed at_the proxinmal end of the of e

mal e onnebtedionBedgr of dag Perthes comnrisiee arcuffiwﬁiff goout the
I

|FIELFHSeNLASt Rid IR, LA RBSARAS, OIS By RO e

siteddstadf@inald contledtay mhl dwthrbaiederto dngegamadne wdthnthe aiabe

bod d the f | t . 26 "'WDO 2004/ 060474
PeTIectss hody g Gisgeby held In engagement.

10.  The connector of claim 1 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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12. The connector of claim 11l wherein the male
connector body has an external male Luer tapered

WG bapo60434+ 13. The connector of claim 12 wher ei PCT/082003/040966

femal e connector has an internal female Luer tapered
shape. 14. The connector of claim1l wherein the nmale
connector body has an external male Luer tapered

shape, 10

conne i nd Esol e SRR NOEBLE by Blal CRRREEL ot Hasan
m&mbuinare Lhmrltzqieremfshap@r edeterni ned interior
cross-section, the male Luer connector conprising: a
housi ng having a central distally-projecting tubular

mal e Pfdy T %OEFGC?&I&{Clalﬂ'lSlZC\H{I&' inhe féh‘?aﬂ@@ I'iﬁe@tdi“hta?an

the nal'e bo r oxi ma ﬁou3|n SO as

froédml famdlesmﬁrltgpe@@ﬁhap@ cavity for recel pt of the

tubul ar barrel, the male body being forned with an
interior |engthw se flow passage and an exterior

Crossrp eCtI*h%%onﬁ@cQ{nj SWif { ?HbﬂhP g&ﬂﬁgﬁn HB&y has an
inter1Oor cross-section o e arrel the
bridgiahgaldl her bgicngl shapered with at Ieast one activation
openi ng; 20 a valve plug slidably received within the
housing, the valve plug having a central stern

conf i gur edy Wk Cﬁm%'rﬁ%l@tu?ﬁ%n&&orsﬁlr %Slltxﬂe\éﬁh tS £ -m10 uer
fl ow passage an east one proxi mal act vatlon arm
totineethr sonfigurtd withtaetnbuldi 5dredl by a phadeteginitedenterior cross-section,
activation opening into the cavity; and an el astoneric
thenele LaeuFonngripr sompiigiiged within the activation

openi t t

Che V% Fﬁ ﬁak{/?ﬁ% E%g%az‘ﬁ%ia}‘ﬁﬁi ﬂg&{%ﬁgﬁg}%%g}aﬁﬁlalé’b&ﬁpﬁ{dean outer
@ﬁff@@tétc‘ﬁﬁﬂlactéﬂ wih tlttefnalalbbdy plong adirstialal homsnmg: aaHeotbe form
distal head to seal the flow passage, the el astoneric

destally-opaning savily dasTegeint of the BEuBY barreh fhe alshody being
?@n*e%l w1t1chji it &rﬁ& gﬂ?\ﬁ ist¥io %ﬂugﬁﬁ)ﬁéd ‘@(nhla eV RHHE Rk 9?1&1%11

proxi na arre engages t
asﬁﬂigméd Meaﬁlﬁgly @ngqerthé heeridrevospassigeofahe tibulapwarrel, the
fluid flow through 30 the male Luer connector. 27 WO

iae@mweumm&fwmwwbl?@me aggvatrpROPEBINE: seal i ng
mal FY8Ge 6 W@é&%rg eiCd Bk ik IGIsEeN the \taIT\ee Igllug‘ﬂavmg a

passage is an annular insi-de surf
deiittdistegh eonfigiotakith bldistalpesd ageldiiaelytsesl the ﬂewfpaswge and at

pf;ss,? gr?eeprgglrngl ggttnlfart]%nglrr?ltfgll’nllgd slonasa’lco %}%tggg %1staliy t\ﬁlrough 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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passage openi ng having a fl ow passage openi ng di aneter
small er than the flow 5 passage dianeter so as to form

w@2@nosidnal | y-faci ng nesting shoul der; and t hePdi/E8mI03/040966

head is configured to seal against the nesting

shoul der when the _valve ug i s biased distally.
wi t hi Kot helloigdfssal m&mal@‘rlﬁéer%mfecgﬁ & clagm ) vehargigy

iC g n 2 gﬁ%qgolﬁ é%sgééé 1%&%1&% rt}§ 51? %nvr\gu?a 1H§d5‘ Sﬁ'ﬂg@ ?k:ﬁHl?llél 2Afminal

flovspassageatidraettr, she flew @assageitetﬂnmadng ﬂﬁ;kal]?aﬁdt deatrhlofloved
Wi th a corresponding radially-i nvvar dl y-angl ed . second
PRIFAEHORDBHE RAVIRG 3 flAWPIEHEE .05991% t%l%@éﬁ%{ thag Abgfew

£ o lu

T D e
sel f - ﬂﬁailétﬂgleﬁﬁhsacdnﬁgﬁredaﬁ l&cltagaimafth@haqtmg khowiierwhen the
the annul ar inside surface is distally-tapered. 109.
TRe phg isdiased distatly vaithipdhe hasisiget or of clai m 16
wherein: 20 the annular inside surface is
straight-wal l ed; and the distal head is configured
W t h [BngtTivd setf-seshiag edlealpa conegcbralf claim 16 wherein:
outwardl y-extendjng.ribs to sp ace the head fromthe
i nsi d@legxyﬁﬁ%gc%ﬁoamg Er%’@%&@eg asqr lbég%?gély-angled first frusto-

r 25 20. The self-sealing mal e Luer
tgglﬁlﬁgl%t%%frﬁ@%?ngl aim 16 wherein the valve plug is
f or methehtistalrigad isfornad ywithensiresedrnddny radibllyThwardly-angled

self-sealing male Luer connector of claim 20 wherein
SerRONGATURE-CoieR) sydageetignred o pgliashiagagpibadisiciusiyeonical

L GET B b Bl OLEE uBoes “tne

stemis made of a rigid thernoplastic; and the distal
head is forned on the stemfroma resilient nmateri

23. The selhe @Eaﬂeahlgg walecluss epnnestp oé cyimdo %hleaﬁlﬁ]th%almular
‘i\ﬁk%e%u?facélstcnﬁalh}p wal | 'i's formed with two

activation opening ubstantially opposite one

anot her; and the val ve plug is formed with two

activation arnms_configured to be aligned )
| The self-sealing male Luer connector of claim 16 wherein:

the annular inside surface is straight-walled; and
the distal head is configured with lengthwise, spaced-apart, radially-
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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with and extend at |east partially through the two
activation openings when the valve plug is slidably

WO e@eiosadd wi t hin the housing. 10 24. The sel f - BE€HIUB2993/040966

mal e Luer connector of claim15 wherein the val ve

plug is formed at its proximal end with a base

i nt erl@8AieaEISIAYle @ rgie HeARAPIAHL: 288t i vation arm the

stem i i €] e val ve

o oy, et el L B of fRAI BG. tfenbBRANS VO

base is spaced fromthe housing wall to 15 form at

| east_one fl| ow opening getween t he .bﬁge. aqg the .

housi Ay wellje selfzsalingy@alediuer senpierioy ofglaan g gyherein:

conn r B in:. t:he: i all

subs?@%?ﬁog {1%/%1? e{ggr eﬁ?ﬁ%h:ﬂ\%%naéhgf% 1(?eg[stn ﬂgﬁes{l %?Iﬁleang

apsbsitbenagnsitibstadt i al | y perpendicular to the stem

and 20 the activation armis formed at the. bar_end to

be sulbsvaheirAng i fpaped Wgﬂ]t\tf% agth@tion pEmscayigyeed fa%e aligned
8 St - YA B0 P BSR0G

) 5 xRl el AR DR RO R R0 BRHAG i

viallve @lyy i9glidablg hickived withixx thedlobyingpon connection  of

the femal e Luer connector to the mal e Luer connector.

25 26. The self-sealing nmale Luer connector of claim

16 whey el S B hd6 WitkréiRGRe val

defi n?{ig grlge{%}f%?gﬁ Jti]lgrEIf 5? |scﬁgsoge%a%gﬂgt‘ﬁer§ll ow vave

pagsiadentidaines eroxdmaband witlah basw ihtepvonabetirtg thestest @ the

bet ween the _annul ar .i nside. surface aald tllge nnullar )

aciaitiqn agqyy ths seenpAurng ptigign n%tﬁlfacfi atwhey thy valve plug is
@l ' i ' isf §rdrH e housi 1t

S5 A b B BR150L 08, O b g howing vl

28844106444 64 BCH dgBRQ DebMaGhe bakeé.and thheousalgfwalkal i ng

mal e Luer connector of claim?26 wherein: the val ve

plug is forned at its proximal end with a base

i ntergonNnN j 3 [ %i Ny Bk and

t he s%g'm iegﬁéf%?fn%gﬁ]ﬁ%@%%grn%??%gﬁﬁ?lcéngtzﬁ torspace

t he b#gdabe defirteba sbbsimtmilpglanat banitagingt dideagtbdneebarlend and

is shifted proximal]y so as to format |east one flow

BpERISHBS HEIANYSTRINEIHEE & M deeRousi ng wal | to allow
flui dgfl a‘ai’i@aﬁc]?lea[r@t ig F&Jﬂ%l% AR bal REd 88hd §1§)§t%h‘ci£‘19ylg§lglﬁel to the

Luer connector o aim wherel n the val ve ug

isenf s 25000 ppojext disthlly thaddugh the atteasipn openihf avo dipecavity asd

as to allow fluid flo o . .
trsénslate%lnearvlvy thelfléin When\%e valve plug is shifted proximally upon connection

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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t her eabout when the valve plug is shifted proximally
upon connection of the female Luer connector to the

woradog/0bd4es connector. 29. The sel f-seal i ng nmal BCT/US2003/040966

connect or of clain115 wherein the 15 elastoneric

devi c mer i ealin rial

Gty 87+ o 581 SR el R sy kst o b2 1 bt

arm Ghal

0 e o NUHIEELS AR Dok Al WIANPEL Mic@bnftBh e
lstelmmdﬂnleattwmroachrmcalgd ic. 20 31. The self-sealing

mal e EI;heer conpect af ¢

activ R 1?‘é‘n$ B‘Pﬁﬁ@nﬁfe{lﬁﬂéo rsa%ﬂe&fl? Ea%erfwa? they
ROHA%IRE Waﬂgbvl?éﬁ'}ﬁé Shlve Iph%rl' Shidted | Eﬂbpﬁia s@ & 0VBlrh QP least one
openi ng 1 nsi de dianeter; oneri c device
dlocagsumliey lww'etrethklbamgaaldsthe hsusnmg wal hoallewdluiBow

el aség}mﬂhi c device within the activation opening. 32.
Rt Ylseal i ng mal e Luer connector of claim 13
wherein: the exterior cross-section of the tubul ar

mal e body defines a proximal cavity inside dianeter;

30 t h28.cuf Thésedf-smling hetd lower sonfiert® cfetdimi Ifgwberein the valve

Xi cavi t t si de di anet 30. WO 2004/
e Do) ORIk Pt B Bob ARRIPEGP Ao A PO 1110 low
‘i*l?éréaﬂﬁ% R¥ed i V%'l\fef 15{1? NGRifhet %ﬂl&fﬂ@% OR Coh¥eBBh ¥ 4R female
di aneter and the cavity i nsi dla , the
ﬂnlansmmest@ruamemldmetomel ng greater than the
activation opening inside dianeter so as to formthe
flange. 5 33. The self-sealing male Luer connector of

clai md5 whgs ﬁlﬁseahﬂgnh}@Hﬁé?rcoﬁ%cE@rlof'c?aufnolrSnger@fnttﬂe

proxi mal external thread portions; and the cuff 1Is
fetastomkriai detvideris em aklaktotigrie a@témgomfte]galrb@ddtcbwuthmethd attiwation
en age ]t’ external thread portions as the tubular
ORFMBE 2pUtthe 25E@HORA i n the cavity to connect the
femal e Luer connector to the male Luer connector. 10
34. The self-sealing mal e Luer connector of claim15
wher eBh a Thoselesealiog aiald_Iulmr conmatemtod) rcla'im 2Pouindrenh the
t he, housi ng.so as to. project prox t heref rom and
ST e AR L e ko B, et Rl passage. 15
35. The self-sealing mal e Luer connector of claim15
wherein a bl ood

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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coll ection device is nounted on the housing so as to
project proximally therefrom and be in fluid

w@eoseidcat i on with the fl ow passage. 36. The PCT/US2003/040966

sel f-sealing mal e Luer connector of claim 15 wherein:

20 the activation armterm es ,di st al in.a .
di st af FHUTEEEREVIAY FHORASIORH b rge@r‘}ya@s3155%@]%6@wmhgpmy
*aa{sfcfel dibiBERE B B8 R iRk |d¥arh i@ 1R s VBSL ¥ ifi@nsion
barr el ut ment” surface, the activation arm and the
ﬂaaimglgneatdaethalethebletlvglwmpkngg nesidsdiametar sats tdiforarthe flange.
abut nent surface contacts the barrel abutnent surface
as the tubular 25 barrel is advanced proxinmally within
the cayit yl“hé’@éﬁs‘%QMné Hald Yefer ROARECPRHof cﬁ%qrsqsﬁ@&h of

t he tubul ar barrel fectively shifts the valve piug

pr oxi thalthl;ular Bifrel Thermed fvith @&bmmgl cmbmaLﬂneafadqmmncmst and

f cl h d dth |
o e s damisionch flenaiireash cmigire s itadihuy gt the
eRR rnad thrBB] SoriBEYasShakivy r%aﬁ@ﬁ@g&%n}eﬁ%ﬁ'ﬁlﬂh id lltg rto connect

cross-section of the tubular barrel as t

blzer feelaleclomdraohsedidrao dod mekatliven cammecton. shi f t the val ve
plug proximally, 31 WO 2004/060474 PCT/ US2003/ 040966
whereby the femal e Luer connector is effectively

seal | gl y PRIQGECLSHnS Hlaleh@ue%bﬁleckd%%rf c&%ﬂﬂ%%ﬂéreﬁeaf ore

the flow passage i s opened . The self-sealing nale
lcunavenﬂomidateo comfectolr & mm@ﬂtedvhe I:Ifa Imusﬁngtsloeas fte pedject prostimally

connect or ured with a self-sealing piston
Aol om e bS i Bl nRpRigtion i fiediGapess y and the

val ve plug are further configured such that the nmale
body activates the self-sealing piston and allows flow
t hr ough t HEhd :Eﬁdia'ilealii]gjmale loenrentestorhdictuim ltSheharainaeblood

is shifted to open the .fl ow passa
H%élon&eglé‘ws g8 Wﬁ@"ﬁlﬁﬂ HouRgrS0 @8 i Brayest PFRIMALy therefrom
%QH”B@?& hiva Jo‘ﬁnﬁ‘urﬁ%newﬂﬁyﬁfé fl nﬁ&%ﬁéeor configured with

tubul ar barrel of a predeter interior
cross section, the nmale Luer connector conprising: a

housi hayi n centra |staII -prqQj ecti t ubul ar
ol B9y Lot ks Dt ot lod s R PEh "t ne
mal e ﬁﬁ%ué‘étmgarﬁa t@frﬁ’ﬁhﬁ?&s&%&% 'élghé’é@'l)l fxth é?butﬁlé’ﬁtm

a distally-opening cavity ft recel pt ‘of the tubular
lvenfacet and he mal e body being forned with an exterior

ﬂ]? :? hgectt)dlgrnba(%l% ]’Ccelr%lilr{a?gs ptr(())m?ne ?llyler glp)r/omm%ﬁ% %aélgge barrel
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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cross-section of the tubular barrel and an interior
| engt hwi se fl ow passage termnating distally in a

w@enwtel474 | ow passage openi ng, the transition PEL/VEEN3/040966

the 20 fl ow passage and the central flow passage

openj ng defining a frustq-conic nesti.n surface,

PREHD 1 KB AT SEPRRFIATaT FLE e bt oatng dHercsFag 1o the male
i | [Fealok - deg! i dably received

A g RO e RfeE | aviny & centra

stemconfigured wwth a distal head formed with a

frustg-conical sealing  surface to selectiyely seal

agai it t HbeRPSeR gl dien Sathergr SLPRER A EER B e

t he g 196afiHE b¥8Sn within th

conf ftgﬁfrfélgﬂ&%%ﬁﬁ at ecetggfé Céﬁgg‘gf gi\g{i grlaalb%lg%}aiilvgag or%1 Vglr nlwn ©

fubuhedasel; asdt 0 extend distally through the activation

opening into .the cavity; and an el astoneric deyic
ODal 1 tha il Bor vBa ValvE it A Sget FOUPRBIA SisBafghe male

i loYade! RCHEGighhBe YRhMEL
ot A B R e PR 3Roh® AL el e KpalE er
bomasctonbefoad the valvegplag stshifted proxiomllydo bhen thieStoat paseagt.
to seal the flow passage, the elastoneric device being
responsive to receipt of the tubular barrel 32 WO
2004/ 50474 S{I@Iéalﬁﬁé%lﬁé PA0OEBneMbit o BoftRtBYd 4 Yenkde Luer
all owthe valve pltg to shift proximally as™the
toiettr chafiguetd withgageslat beerchof & petdemnmanerhinteriopenss-sestion,

flow p ssa%? and allow.fluid flow through the nale
theapalg dNRREQBIECIOE CPPIIENEe| f - seal i ng mal e Luer

conne i i -G 3 A mAeBOEE bl

conf i ggl?gﬁflgnﬁl? ﬁﬁgﬁt% Sﬁﬂa{lgirlgt%g? Plglfﬁgbga pr e:rdnét erm %ed .
buteecuff intercomsscselowitiothe malhbodphleng agroxdorhkaisarg wall so as to

TR B B YL G aFesih AR G BORGT Bifeelafhe gealpody being
‘f‘d&fed'vﬂfﬁe ORBE&G &gTs}-’!eE@oﬁ &ﬁlffgﬁ]]gé?l t@%gé/lioﬁlé}%‘xgga%e the interior

proxi mal housing wall so as t orm 1

dioss-addiipn @ érd tabulaabartrgl ahd an ieesdpengthwisedlavwpadsage
barrel, the | e bod eing forned.with an interior
(eamAARE S5 IOW AoROEAL RO BUTSAEE SRETREh therasHiangaebveen the
r?}lgf;vf e;?a%%aggqgfl Wi St ﬂ%ﬁ@slaﬁéegﬁ’é\:ﬂwlt SRAL: 8RR &hical R&sting

eing further for an exterior

surfiss; the dbusing cahifieing fodned withal igagl gnesctagfeont ¢pening;
interior cross-section.of the tubular harrel, the .
hous! hUEP I EURAG YISt W (4 DA sige Tone eorlie Bevipge
Reu P SIS (Reutd Wi R il Bk ARk AR HBtoMohRhllsch iy
housi ng, the valve plug having a central stem and at
berdiste toseleqtivety saal against vt frosto-aomicalntestinsuroe éalclose the
%ro\?vxﬁars?alge}/thg){falve 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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a base configured to be spaced fromthe housing wall
to format |east one flow opening therebetween, the

wGer@aberfnig configured with a distal head to PCT/US2003/040966

sel ectively 20 seal the flow passage and with an

annul ar out si de surface defini a stem di aneter = that

wathnede cppinta Hiov ihswaa i ik REraRaLye e pgpular bairel

??%a%% Jch\é%.lcﬁvﬂﬁdnga‘w ﬂo%‘)ﬁf_eﬂ Wow %sa?é S0 ARRy ﬂEfdoﬂW trBEeh
openi ng, the proximal activatTon arias being

flermald Lser asnettor.ext end distally through the

activation opening into the cavity; and an el astoneric
devi ce sealingly configured within the activation

opent iy Ve %% rsﬁg-‘glé'eﬂinghﬁaléﬂlbﬁ’ ﬁ)itnﬁr}gé"co@f cBRnBink % % F&IMIE Luer

t he va 'ace wt t he housing ~an
ebifrector ¢ehfygired svithhrevalayearml ofja grefeairmyneaddnteaos erosdigection,

gi st%lé head to seal the flow passage, the elastoneric
Vinals LT RYUIeeOp SARPYEN 80 recei pt of the tubul ar

barre) hoﬂ&ﬁ%ﬁi{@i g&tﬁ déh%éta%lgll-;ﬁ’bje%é El{%u}é"f‘ l¥:8e BbMGarid®in outer

shift proxi u ar’ bar engages tﬁe
acffiimatcoonecagdwith tlep@nletbody flong agaesiagd hamdngivabwo as to form

fluid flow throyugh 30 the I uer connector. 33 WO
zd@sa;albts@nmng:@wwgmmm_@g% tu%ﬂar%mf malehody ?zamg
g@{rrl?e&lé?iﬂ{ aft PROSG St isE lﬂ%g{%a:é%gié’i}%i(lﬁﬂgglh dnB8lar inside surface

on armterminates
deftiak hynrohdaalrftpvapmsadgrdiamater, thenmbhicdmdydrthg fuetheufounead with
barrel, termnates proximally jn _a proxipmally-facin .
BACKETIOLCRBYESREAT Con s e SRENSHE FBE ) gﬁ%ﬂ(tfr?éovgsﬁwn of

I . . . . .

B0 BN b B OBk DG SH B sy
lopteng;or cross-section of the tubular barrel as the
barrel abutnent surface contacts the. arm abut nment .
sur f ad¥2lve PSR fidablyaeqay eV ihn oY meyV,aTer@P% Byving a
B SR ﬁld-étq%as@ ﬁg{@%&ﬁﬁal'a&iva@foﬁl%“ﬂ ig%%é{)nﬁ&?chéé B?:{xgr\?vally by

connected to the uer connector ore t
paasagmiighfed o beppacd. freh theAameing -verdbioi fogm mhleastlone flow
connector for connecti nb .to a.femal e Lu(f onnect.or

I

r..c ,
OBFITPG et ehiv e e pEnearigeSVd gfigakh Selgctively
IsEh Bhd Rbw 3)5.9&?%6 gﬁcEWitﬂ_Qm anhiiGr Rki8e %ﬁ'ﬁ{iceqlfé@iﬁlﬁfgt Pltem diameter

conprisin ousi ng having a centra
dhes isalebsythpn djeciidw passhgbdihmeterad es womblecamely atlowufler about the

Ep%%%%tﬁﬁ{igﬁ&ﬂ% B;&H\Q”néag, t;g%(%gllpng], %thétigrll 291[1119 bgmg formed so as
ShEL ISR GRSl Lo e o

| engt mklastofileniw dpeaiss agpdinglycoafigerctiavitlon tlor asivas@Topemmg
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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configured to sealingly engage the interior
cross-section of the tubular barrel, the 20 housing

wowdos/obaryg formed with at | east one activati oPCDPS2VIIEI0966

conf i gured with a radially-inwardly projecting annul ar
fl ange; al ve. pl ug sI received within the
housi‘fg, sgdrsyalig male ﬁ‘é\%ﬁwc Seghetn Bodren:
conf igy 'é@l‘ijva\efohl'é a?ﬂnﬁflﬁlas hegtytPa %ﬁsltaggﬂ fa¥ﬁﬂ Yarefuthdif

fl ow passage an east one proxi ivation arm
bwfavedargb as to extend distally through the 25

ti ti t th ty; d I t
Govi U8t pannabare] fhraihe ptoually o 4 pE ey Giang Bedls
tﬁﬁ@hfeﬁﬂwfaee neethad b4y hndnge #ALE gﬁgb%ﬂqgoaﬁﬁgagdas*aey that the

activation armso-as to enc ul at l'ange to
axefiar crodseseetias bbthermale dedy mlmgltyrmgagds g¢hanitéricatcrass-section

R P bas e 16 Tartal ARt sUaRsF sBLe A efgiment
tgvﬁ]gé’c? Q@ b ARk Ipﬁ%t eﬁog@gézl?b@%egy ﬁ{eafenﬁ‘f‘é‘ﬂuél Qoffi@or is

| ow passage, c” device being
effsgorbi scelingly comsicpdd tofthd meletluien camndoto |beforwﬂtehﬁlcvw phwsage
cavit 34 WD 2004/ 060474 PCT/ US2003/ 040966 to allow
FH§w9é¢ve plug to shift proximally as the tubul ar
barrel engages the activation armto open the flow
passage and allow fluid flow through the mal e Luer
conne4d.or .A Selfi3caliigsedlé I seadannectomfoe chmgrctiog bma cﬁenmle Luer

for conne to a f | e Lyer. connector .confi ed
fPRneter @%’fﬁﬂ d b '%PffﬁT bR e {eRBIN TR PP oss-Section,
ﬁ{eQﬁélei%@fb&ﬂl,ectow&nPﬁ ﬁg:Luer connector conprising: a

housi ng having a cen di stal |l y-projecting tubul ar
mal e bbolyimnichvany o utreral dstadlfy-projeeticpubel edlaewbaedy drdean outer

bl S B H  AE
Eld@tﬂl -oﬁ%‘%ﬁ ddavitl 6: t@fqﬁé’ PRl BatiCr, %X‘I‘e%‘%d?‘ﬂm

exterlor cr ss s ctlon onflgure to séalingly engagg
lfdrrmedrwldr aminteronr daptisest flow misaghand abgk@rioberosekectind

AP oLy PS8R e P S CURaC AL T bl he
%16@5”1 | LR BRGUYRRL WA ot hQWnb aétml%ng)g@mhg Bofiflalyith a

assage openi ng defining a nesti face,
tdslidi yumivragd lypk ojeteigrapniilar fitedigap t h at | east one

activati,on eni,.ng, a valve ne ssllda y vd.
Wi t hi %V%lﬁapﬁ%%dn@ymel\?&“@&m fpousg: Bﬁ yalyelug haying 2
Bénd9em &f‘l re?lp& 09 d{RARSad Brseﬁ%ﬁ%lkl @Qalttﬂ@ﬂg@l p4Ssage and at

neans I n pla I n the housing and
least one proximal actlvatlon arm formed so as to extend distally through the
activation opening into the cavity; and

an elastomeric 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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effectively biasing the valve neans distally within
the mal e body to seal the flow 20 passage, the spring

wore@n®6laei ng responsive to recei pt of the tubuPEr/US2003/040966

barrel within the cavity to allow the valve neans to
shift proximally to.gpen.the flqw sage and all ow

7t e Biecta ermtstih SRS inely o e BRRGE Er Shamelrie
%ﬁmaﬁolﬁ%&ﬁ& gﬁ@A BeliltRy pé‘s@igéeaglﬁ%ﬂlong GLEI &Il'l%omech@ nfhle Luer

the valve 25 neans is tornmed wth a central support
weamestdror translating axially within the flow passage
and with a distal sealing neans nounted on the support
nmeans for selectively sealing against the nesting

surfage toy %El?—%@al%r@emﬁlte g:‘ﬂef)@(ﬁﬁl@&%r f&rt&%nﬂ@tﬂlg to A%&Hgle Luer

being further configured wth at |east one activation
weamnstdr@onfgired sithop tubhlaobayieltolie pactetoratinainintepien crogs-section,
into ‘t"? e cavity, the activation neans being 30

thssmalydiuge comerior SPBPTIFIS he t ubul ar barrel within the

cavi t ¥ hhigdhdving BeeMBl \df‘stﬂ'ﬁ@%%'ecﬁﬁé’ﬁbﬁﬂrlrﬂalé Bo@P&H an outer
the fl ow passage. 35 WO 2004/ 4747 PCT/ US2003/ 040966
45ff idterrenhended with clonmelettiody alanga frexmiad hbusng salise s ¢o form

copfigured with, tubul ar _barrel qf a predetermnm ned
s P Db e ot BRe e B PeuPh s Mgl nE e
e R B LA SR AT EO IR RuRHP SRSt ik
euisessectonfdf thetubno bareltand aniitthriohiengthivesebibaly padsagy a

i mal [ [ f .
Sy R ep Gt O Giovnie BPBIB NG HenyiLbegpeen th
BRW SssadeNBd TR SN oRGa0 ge bREITRS d¥firlile @MebitBulr@Ee, the

I engt hw™se Tl ow passage andgan exterior %r 0Ss-section
hondingwaldeing fosatd withyt Eastage acteationtoprehmg;

cross-section of.. tubul ar .barrel, the_ 10 housing ..

val | BEHKG meapﬁéﬁéa@fx Rosey @&S{H b an%leg \ffgtSFGﬁtlvely Yealing the
%%d@%geaaﬂcﬁl ve plug slidably received within the

housi

ng,” the valve plug having a central stem
conf i gepret medns far sicating theeadve meas|iv place stithis del haukiag and

fl.ow. passage and at | east. one oxi mal _activation_ arm
FUPHLERCB SR M wlvematin Loally y R btgrlc Redy B ool e How
Bfitsabe OMrRAANLHA eededddfisic8Y oteipP O thl uiflar baprel within
ot ¢avaty ito nllopdind vejve pisanst totshidt mrokimedlyi toropan thesfbow passoge and

secure.the val ve ug |j | ace wthin the housing and
afipucfid 8y BrosenRieolal o Bidstiarat a1yt o causs t he
distal head to seal the flow passage; inserting the

femal e Luer connector onto the mal e Luer connector to
caused44.  The self-sealing male Luer connector of claim 43 wherein the valve

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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and engage the activation armto shift the valve plug
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the engagenent of the tubular barrel with the
activation armto flexibly allow the valve plug to

shift proximally to open the fl ow passage and al | ow
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renovi ng t er connector fromthe nale LCuer
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t he vagve I ug dj st aI I éswseal the. fl ow passage.
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v fif intencomiented with thedsale bndy glongd proxiiat baaly yaksgagte form

t t | th t he tubyl b J
b ORIl etPaRne PRI RS Toopt o) the gl Bt thedhy BRAIE by,
ERRRA GBS ard %teér é‘f%ltlﬁxrlgé‘ A6wGRANASE LAY an Eﬂ%m@f @IBSSQ;t,ectlon

Inserting t Luer ne tor onto the nal e Luer
caifippe¢dio se511ﬂg113z bughes thehmmnba btogs-sedmgiafghd tubulkx barelathe
hread p rt|o s wth the internal threads to secure

ﬁléglquW QPmS progqd with phlsashone AHHERVon QREVIPEe st ep of
renovi pg.d Pﬁg g% %#é ﬂﬁﬁ eq{oufsf g”%h%n)%l H&kﬁﬁ a
ncl t

connect or senga ing the e er na
téuntmd dteporanifign=edfwichra tlfsml heztd tersnwcuv&iy sealshe flow4gassaghend at

t hod of .cl aim45 wher the activa ar
les ﬁtrﬁlmr@emafgqtmarlg;n AR Or&@tsaaﬁgio F%Sﬁl%@l%l%tﬁfw%ﬂm

SULSRER OP&{iﬁ%hH@H{ead'avﬁﬁ'ra{nﬁl termnates proximally in a

pr oxi mal cing barrel 15 abutment surface; and the
step af elasnsmem devitheealinglylconfigered mthneﬂtecalctmmam dfesing

mal e Luer. connector includes en )
AR M ACHY ARSI 5 1HOCRRTB R A CIDE HQC% Wﬂ%‘abee hopging

g4 pvalvery ARk 0MliFo AKE Bl AGLNEAMLLANSHow

e arm ab surface contacts
bagsagd; abut ment surface as the tubul ar barrel |s

advanced 20 wthin the_ cavity and t
o or WgrHE HEeuul Mgk oL i L T uBEdiAgpy o cause

il glﬁﬁr %Ferl 'tcgg)/@ltréﬁgfveg W BRChIiAN R erdddBe thEUEkiBAtion arm to
shift the valve plug proximally, the elastomeric device being responsive to the
engagement of the tubular barrel with the activation arm to flexibly allow the valve
plug to shift proximally to open the flow passage and allow fluid flow through the
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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femal e Luer connector is effectively sealingly
connected to the mal e Luer connector before the flow

w@awgaer74é s opened through further proxi mal nORENESL008640966

the female Luer connector onto the nal e Luer

connector. 25 48. A self-sealing uer conn ctor
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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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openi ng, thereby securing the valve plug in place
wi thin the housing and effectively biasing the valve

w@baeg/oali434 al |y to cause the distal head to seaPCT/082003/040966

fl ow passage, the el ast omari c devi ce being responsive
to recei pt of the tubular barrel within the cavity to
farmedyith@nextegier smgrS%Cél%VﬁOP IEWHREHIQ %F&L}l%lyaeélgﬁ%f‘ethe Xnterior

HBPiPOEE SRAGER PRI BN P Be g n
do@lar i0dvefaoé defding a nominal flow passage diameter and terminating
distally in a central flow passage opening, the transition between the flow passage
and the central flow passage opening defining a frusto-conical nesting surface, the
housing wall being formed with at least one activation opening configured with a
radially-inwardly projecting annular flange;

a valve plug slidably received within the housing, the valve plug having a
central stem and at least one proximal activation arm interconnected proximally by
a base configured to be spaced from the housing wall to form at least one flow
opening, the stem being configured with a distal head formed with a frusto-conical
sealing surface to selectively seal against the frusto-conical nesting surface to close
the flow passage, the stem being further configured with an annular outside surface
defining a stem diameter that is less than the flow passage diameter so as to
selectively allow flow about the stem and through the flow opening, the proximal
activation arm being formed so as to extend distally through the activation opening
into the cavity; and

an elastomeric 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
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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