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W(r) 2006/078355 PCT/TJS2005/043338 VALVED MALE LUER

CONNECTOR HAVING SEQUENTIAL VALVE TrvENG CROSS
W(F)QIEEOFI%I}R;SEIQISCES TO OTHER APPLICATIONTS [0001] This agﬁjication is a

continuation-in-part of Application No. 101389,652 filed M /Y52068/45338
having a publication no. of 200310136932 Al, which is, a continuation-in- 5
paraaf Vb MEAlGhI NIERO SORRECT fReH AN IAE SEQTZEONTI ABW &'FE TIMING
publication no. of 2003/0032940, now U.S. Patent No. 6,745,998 Al.
BACKGROUND [0002] This invention relates to an improved male leer
connector devigeRihgk R EFFRENORES fEDaleieR vake 10 OprmNs flow
channel through the male luer. Once the engagement 10 of the luers has

ﬁ@g]ntestaﬂlﬁ %gnzsgﬁéﬁimlxs&na@t&&%tgaw%%gﬁmolﬁra @W&eﬁm

or intravenous (1V) devices in order to be used in ‘medical liqui

Mamichliols3 [bensg puwpieliesaarel 7508/ pefae idr which dgiegpainuation-in-
PRedICALARPICAHINGS 0UREre 1 thergsis oh dasire 40 I0tRIGARARCS RBSheLR e
and female connectar parts gnto tubing material that is connected to an
A R E%%Hén%‘ﬁ@%‘ ﬁ%ﬁﬁ@%ﬁ&%nges use a 15 syringe fitted
with a nozzle that is designed to be received into a corresponding receiver
attached to the IV device. The ré&ebeGaffEdiNIAS a hollow tubular cannula

ost that routes fluid into a line inserted into the IV extending into the

or
B802ht's VEIfSIIBaR TS BiRAT68 LEBHES TR i o BnAviS desice that attaches
SUREHRIHRALISVDESHRS e demne dusnoonRasins ke Male deSngagement

connector,is threaded onto corresponding threads of _20 the female luer
YIRS QRTAERANE 1t SEth A HER T A5 60028 EOBBERERN tR&Rspitals
fuithomy eseaning deleakingobdumdite coahictindiBekauaditveseplications.
connections are subject to coming loose or disengaging, there is always a

fogasioiliny thatdluid-eing passed wihin sIhesedubes faniescans - WHE Ny here

using hazardous drugs, such as those used for chemotherapy “treatments,
Hreed aSipHEG tefialseapipRy figgrhea bl anddamale genprskteparts onto tubing
AR 2a-RMeRd e vidHRes QR tIRRN MNSPS: EOMIBE RIS B Ses use 2

engaged, once they are disengaged,_the residual amount of fluid ,
VRGN O e ARPBI AP RBERSHS et SHP B Ao ding roceiver
m” * attmayfbe desdh &%}@ﬂ@@%&ﬁﬁ@@%ﬁ@@tﬂ&ﬁl@@éﬁiﬁ%@ I$s posefhat
sti significant enough. to cause harm tg any person exposed. -1

R R GRSt R A o S96RP RSP CHS R HER Sotfety
contains the fluid materials included therein when leers are engaged to
0843 nothemThidrsr saares hone ailfay a male luer connector that is inserted into a

female Iuer connector. The male luer connector is threaded onto corresponding threads of

the female luer connector to engage the two so that fluid may be passed between them
without escaping or leaking from the connection. Because these connections are subject to
coming loose or disengaging, there is always a possibility that fluid being passed within
these tubes can escape. When using hazardous drugs, such as those used for chemotherapy
treatments, the possibility of .escap'mg fluids can be a dangerous problem. Additionally,
even if the fluid does not leak when the connectors are engaged, once they are disengaged,
the residual amount of fluid remeaining on the tip of the connectors can still be harmful.
While this amount may be less than an amount escaping from the connectors, it can still be

significant enough to cause harm to any person exposed.



a luer connection that seals off the male Luer connector in a male-female
connection so that users of the connector are protected from hazardous
drugs that remain on the luer tip surface when disengaged. SUMMARY
OF THE INVENTION [0006] Briefly, and in general terms, embodiments of

{heogveniini atpdiieied 1nadmale KAl eshaeRNSEIRL AL FERALE S Bins the fluid

partial vacuum upon disengagement from a female connector to draw
TR als PrdedraiitRcitRfse BB SREES hialens T FEIsTalbheBhis edtp psneed for

Bu@irem e iniertaseo 000 7R Reserdanagmifh Afitstasneehafidhfon so that
present invention, there is provided a male Luer connector for connection

Uit o TR ROBIECISF RHNEIETR Y F EAIEHICALRCHER, thid SeHAIRdER 8P

shaingwahdioaisenpiaet surface and an internal valve, the male Luer
connector comprising a tubular housing having a distal end and a proximal

end, the distal end confj W@W%ﬁ" ema éﬁer connector and
establish an interface a ' partial vacuum at
the distal end of the tubular housing during disengagement of the male

(8 ctdtrirdty: (e ferRatedRrRERAnRF AttiR{d senBeNioRaretAEected to
rRmpalg il versciosesht Wherehy e g means: shawsdid residingalie

the interface away from the interface during disengagement of the male
ARRTAR AN B RORSE 67 A] IH'THBS DetREEnBRaifRE Hrsnalseonmectors
aaguiiohmedptigatecated within the tubular housing, and comprises a fist
valve controlling the flow of fluid through the proximal end of the tabular

106613191 DEUAGHID MEANG AI59,CABPIRGS A SRGANChNELY %&%’?Erzf?}ggﬁied a

the flow of fluid through the distal end of the tubular housing and the
AT sARAORaTSe 1B dibiing rlckBricroansetes fermaniepdid flow,

tHAHIENE ARGHLIR) RANS: Braatemthe Rattial YACuHMidRROSL I furthakie Tuer
. detailed embodiments_of the invention, the vacrum means is also for

ORGSO THEFIE 040N s iay IR €5 SMithg the Reeghal vatydhgydistal

diehoai gped iaberdhetieRaleiconacsionamvacleses ki iiginterface and vacuum
disengagement of the female conpector fro t? e connector., The
ReanY F S FoRthg 3 gargaﬁ vacuum a?@l C}lsfljﬁi Ao r%fg{?h!)éﬂ%ggﬁsﬁn éiﬁxamg

vacuum means comprises an actuator that con eni
(ttesiagenidhieofitbt arrlesavondvaives Gnddvrisenoomprisksiana Ame period

Belhationsurface dispgsed SarIR B Yx%ﬁplﬁeg}{stﬁﬁ@gﬁhﬁf’@%&fr% at the

surface of the female connector to control the actuator to open and clGse
 ipharhestaaRY Seen bt valdeceTheinggiisengagement of the male and female

connectors.

[00073a] In more detailed embodiments, the vacuum means is located within the
tubular housing, and comprises a first valve controlling the flow of fluid through the
proximal end of the tubular housing. The vacuum means also comprises a second valve
controlling the flow of fluid through the distal end of the tubular housing and the vacuum
means is also for controliing the second valve to remain open while the vacuum means

creates the partial vacuum.

[0008]  In further detailed embodiments of the invention, the vactum means is also for
controlling the first valve to close first, and controliing the second valve to remain open
after the female connector valve closes during disengagement of the female connector
from the male connector. The vacuum means comprises an actuator that controls the

opening and closing of the first and second valves and further comprises an
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valve comprises a proximal valve disposed at the proximal end of the

tubular housing, the second valve comprises a distal valve disposed at

the distal end of the tabular housing, and the actuator is disposed within

the tubular housing to open and close both the proximal and distal valves.
2006} huyaterdrshesedrnb atlimantsy thabiclny thn ineansrfactherfeomyprise&male
C%Sn%'é?&tm'%ﬁ%%? ﬁ%%@&&?% 18 Biaq 868}%@%%&% Y 'eﬁ’l%esQé’og{dtUSlfJQ’ﬁ*ﬁéaﬁrsx

distal valves. The resilient'mem as an Inner variable-volume

valRgiepvdws e WaemALaifedisptsedei ity praximal st of Vastuwhelerhensine, the
sdnle eannesighisdisergaoaddiemdhe femele Garnesiahe IREUEAIDGsing, and

having a second volume smaller than the first volume when the male
TESHNEITDIS HBAtTAgEIRIR N HAn ARV B FRERST: WRSHERR APk esrantmal and

dmignmbeegreates a partial vacuum when moving from the second volume
to the first volume during closure of the distal valve occurring when the

[dGsaple %@9%%%9@ eoIRAE ﬁ%@gcﬁlﬁ%@gé&g%gw%% etall, 84 en

cavity has'the second volume when the male and female corinéctors are

meRlEnePad thdieahy 2aoves to dsdirstytharpwxiaesByccradaingirs. The
rRA1ia MacHLm NhaRi0e VAR ang {amale P AREEIArS RS BRIRGIows, the cavity

disengaged. [00010] In even further detailed embodiments, the resilient

haxomBEormuaevaive Ssapalsanerabisdirrasisadhinm b bapsl; apanector.

thpreximeaiaatyenanebiievativatonprevides @oistak daie memberfaidbennector
to the distal valve seat tq,close the distal valve and

. distal \?Ive tlligat #iﬁts [ ‘
S e s PR aT OB RSP TPt Do D STURCHFATAES
vgroxinvdiev aloeisgditcim dhosecthe! prdximad vad\irsTheuesilierihmeésaberof the
] i h G ti th tyator_is. di ithin th
&B{eﬁ\{}ggg 50%1%%%%8911 ?ﬁ%r%%faﬁetﬁgcﬁ%aﬁg c%%lnse(cjtlgl%oég %e\%{%ﬂ rllsen%agﬁfib Ifn more

resilient me in contact wi e resilient member, an ove

detrelrésikentyiamibersauedo ehgagehvaribwithithe snndementcdariage akaged
atfenemd ﬁ%@?&%&%ﬁ%ﬁ@ﬁ%@%@i@&dﬁﬁy%%&% 1R ARG Be

open and close the distal and proximal valves. [00011] In accordance
n\ﬂ% BRBHICAEpetiosT the isiagshitsngasison, there is provided a male
connector for connection with a female connector to establish a path for

[0 al Ftudderd] wththelfenal erbodiotanthalring @l fronh cobtadbsusface andat
i lv orrector comprising.a.t lar housing having ,.
R S S oL ot B s

vibipalenhesfooha st spldcdaiblistoamthsdiftdealy firsutvallessdht distal vaive

afliSROSRERLHRGIRI SR AlinG iBedlopkad fiid dvovgh fhe distal sRek ol
the tubular housing, an internal plug _ .

valve seat to close the proximal valve. The resilient member provides the actuation

surface, the actuator is disposed within the resilient member in contact with the resilient

member, and movement of the resilient member due to engagement with the front contact

surface of the female connector causes corresponding movement of the actuator to open

and close the distal and proximal valves,

[00011] In accordance with a second aspect of the present invention, there is provided a
male connector for connection with a female connector to establish a path for medical fluid
flow, the female connector having a front contact surface and an internal valve, the male
connector comprising a tubular housing having a distal end and a proximal end, the distal
end configured to engage the female Luer connector and estabiish an interface, a first

valve seat disposed for use in
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disposed within the tubular housing, the internal plug having a first valve
member that engages the first valve seat to prevent the flow of fluid past
the first valve seat, and a resilient member disposed within the tubular
housing so as to bias the internal plug to engage the first valve seat, the
resilient member having an inner variable-volume cavity through which

Buied o s MR wavitLRRNiAg g first dtelurseiwhen B isshvalieissIasasl plug

the cavity havijn econd volume, smaller than the first volume when the
TR GAVAR J5aHO YRRl e VRS RADEF e JESaa B Hipner
eengegdménttohibe domalereonnentdiowith thelmaletcofine sty cazisemithe
SRS S @bﬁ%)%aﬁégﬁﬁuﬁ%’e%%ﬁi‘a% Egcs%?c‘fjﬁéoég 0880 inernal plug to
iIsengagement of the female connector fronTthe male connector Catisés
etigagsdbityits valovedabnieresssnombwbienhevtogiae firstivoitahé thelahy cavity

ARRINg ARt AL um 100032148 Aecqrdange: with Adhird ASRREUO I0sed,
the present invention, there is provided a method for dlsengag%r:g a male
I

theorvda b fime ScRomhNe bipmanmleriHe bt iEs iokens Wh 5 Hdtlis
o enareedvithiihe famale coBRBEEIAN <8 REPXDAb SRtk RTIRIRENBhnector

valve and the female connector iﬂcluding a proximal end engaged with the
PO BRIABREC BRASIES TRE S S TRTEING SPAIE Bt i second volume
anddipsigingclasiofthcffshaialvennethe faletranakaionaictbecatexnal @rtly to
of thfﬁ’? e conn%c‘tjgf to és¥8lﬁ{[§ an |\Qt?rfaé:glgr%%/veen the ma%%acfonnector

ng)r\]/ erﬁg gocnonnec or rrom Tiul a(i‘f]ﬁle proxi aﬁrgﬁaj%?tﬁ% ma eacuum'

connector, and creating a partial vacuum at the interface of the male

[0fHd ot aisarremra eV HbAHEEIGERS ARAPA BTG BR R IREpRadbcatay Ried 2
ﬂ@%&ﬁt%f@?@n@gﬁ%@h{ﬂé%ﬂﬂﬂcﬁp fRaeiaiediembediments Hadostaedor
e

further comprises the step of closing the internal valve of the female

IR AR kiR FReaRST S G A A e BRT I AR FHEHABY andgemal
vilvtherdoaeristsdhimetep Rithiasipg prvaivel ahthendigtal et Ok tddvai@ector,
a e afé%%%f%%)"v%[v%[‘%ﬁé' noLa partial vacuum, 1 ea’%}?s‘!‘%fv%v?ne 5 nale
e step OT creating a partial vacuum comprises creating a partla vacuum
cwiitieiricheg thalzosondecdobihd drawingfigidrat thelinterfare:ifate thewnalehe

nER0OSHIOL 0PN AL %Hl%feec:%ﬂé?e%}eﬁéﬁﬁ&&ﬁﬁ%t%ﬂ%@ﬁ%ﬁﬂé?gﬁo?ftﬂ Tnale

present invention will become apparent from the following detaile
celerRRgipr endoT prepdricdiHboaarisheHrE fasken the avijuveterrwithdianale

CBEEQIPANYING HAWINGS. i%@%@%fﬁmft%mfg@e principles the
invention. -4 WO 2006/078355 PCT/US2005/043338 BRIEF

{&Eﬁ’%ﬁl Pil;ll. %Iz\l“rhcgll": n;roBreE et@ﬂa\e\é/gr\lng%imems, the method further comprises the step
of closing the internal valve of the female connector during the step of creating a partial
vacuum. The method also further comprises the step of closing a valve at the distal end of
the male connector after the step of creating a partial vacuum. The method wherein the
step of creating a partial vacuum comprises creating a partial vacuum within the male

connector and drawing fluid at the interface into the male connector.

[00613] These and other features and advantages of the present invention will become
apparent from the following detailed description of preferred embodiments which, taken in
conjunction with the accompanying drawings, illustrate by way of example the principles

the invention.



[00014] The present invention will be better understood from the following
detailed description of an exemplary embodiment of the invention, taken
in conlgunction with the accompanying drawings in which like reference

WO AMEPAfSTefer to like parts and in which: 5 [00015] FIG. 1 i€ GI&FeGM118

fitting; [00016] FIG. BZREE GERTE
FIG. [; [00017] FIG. 3 is a view similar to FIG. 2, with the components

paobiRdly eTageckedORRAR & Gt ts BouioWrRiBRb G R AMIBMDE: detailed
fully engaged; 10 _00019$FIG. 5 is a view similar to a portion

omponent ) / . : - :
GFREHE05 9) 0 FHETaR SRRV TR 80 ARG, PR SRR BTG the
6o mpieyiriniteritgwbicalliwirgermedteinaive fiNGIH HRIEYRI¥RI in which:
[00021] FIG. 7 is a view similar to FIG. 6, showing the valve opened;

Fgggg@] FiGa8sa, aw similar do ﬁb@-cémggaﬁm;%%ﬁ&@ynyﬁgovc%&e%é "

] FIG. 9 is a sectional view showing an alternative slide actuate
Gempectimioei e fues fithng:a view similar to FIG. 9, showing the valve
opened; [00025] FIG. | | is a view similar to FIG. 9, showing an alternative

Bliots slctudied ¥advem; «f0AQ26 kidGaniPvisw Ml sinitar 1@ bfGrd0; showing
an alternative valve for use with a female luer valve that does not have a

i T s AN ‘ le | lve ..
O es ot o & it o E A B T i e
| imjlar. tg FIG. 11 illustrati le | hich d t contai
B ot can 2 VN BAT o SHGR BESEFR I TP

W(r) 2006/078355 PCT/US2005/043338 an open position (FIG. 15) for
tAeSdIe IGEL.dUrgybontintinitle a fertiatedi BIhay isipwingareltethaive

i I Qgg%é:nllgé; 16 and 17 are views similar to FIGS. 14 and 15
illustrating a male leer "having a central sealing member internally of the

élé%?t n%:gcrgbf)er and showing the 5 movement from a closed position
{@f 16) 10 AP dh BN FESHBHARE | T7y Sh e atealisapativnirig e ntagy vatve:
with a female luer having no core rod or cannula; [00030] FIG. 18 is a

802 EimilBFGo HiG vigvillsisikati iy E Gn dlshowingHichvhbs apperdpheral
flange incorporated into the resilient member which upon contact with the

[00022] FIG. 8 is 2 view similar to FIG. 5, showing a ball type valve;
[60023] FIG. 9is a sectional view showing an alternative slide actuated valve;
[00024] FIG. 10 is a view similar to FIG. 9, showing the valve opened;

[00025] FIG. 11 is a view similar to FIG. 9, showing an alternative slide actuated valve;

[00026] FIG. 12is a view similar to FIG. 10, showing an alternative valve for use with a

female luer valve that does not have a cannula or post;

[00027]  FIG. 13 is an illustration of a male luer valve that does not contain a housing

slement;

[00028] FIGS, 14 and 15 are views similar to FIG. 11 illustrating a male luer which

does not contain a sleeve and showing the movement from a closed position (FIG. 14) to
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contract surface of a female luer (which has no core rod or cannula) is
urged backwards 10 causing the resilient member to retract and open;
[00031] FIGS. 19, 20 and 21 illustrate appearance and operation of male

WHASWISHA have resilient members with smooth outer contBeT A H¢3338

which upon contact with the contract surface of a female luer (which has

B9 R Jaskioh CRITIUIS) frcuide AshliciRniy SHsHRNMGONRetieteHEhving no
that the resilient member is urged backwards causing it to retract 15 and
SHETCRAFETERSS. 22 and 23 are views similar to FIGS. 16 and 17
illustrating a male luer having a central sealing member internally of the
[8e0a%t mBiiBet tvmich hars viswdisiiylendie R péridn iviloktptogudessie uer

i, allof dnsitesilansensmbensnd sxtendsd oA Alowba e
extend into or through a guide in the’housing of the male luer, 20 whic

AvRmens ipay & dlpspd rastiae (Bl BY arfepsalpatbeh lidg 1o esidyoeple uer

AR uacSHED £RgRdementfabsngdbe rsgilieptmember to retract and
open to permit fluid flow between and through the luers; and [00033]

4, and 27 are sid iQn.views.(FIGS. 24 and 26) and
R 0 R S B, A b o o B =
resiheehiemizencipanéle 26 tberasiicht hesndvslighith bptacuemitiptwitth ahe
: : : o i i

R e e G S R A
[EOcIBS ]t Gsiigns mesuhanvayeFers pae s view of multi-valved male Luer
connector in accordance with aspects of the invention for use in obtaining
segnmNtiakyelyel imingnarnd MYE:-200640:43290 Pipl Al 002/ 3838 which

generatiﬁ% afﬁgf%%al vacuum at.the male Luer connector end to remove

REeEE Tt SRR SEFASRMBACH S 2T RNRR BR&CRsRCt With the

[ORG35] falEac@8fis fisile herosekidchianad viewof thecanaldappamwatas offficiently
1G, 28, showing it ali eeg ith a,compatible female,valved connector .

S S S e e

trdtapeimale and female connectors have become partially engaged to

the point where a distal valve of the male connector has opened while the

reodrRl velus ofthsdmalasornecriibhddirealve aidhe fBmaieing 2 male luer

connector remain_closed; [00037] FIG. 31 is a view similar to FIG. 30

B%’é‘ﬁﬁﬁ%‘i_‘?ﬁgsﬁ%g]ﬁ DcoReristRe iy 8t thpgesitient member which has a radially

extending portion which protrudes into the wall of the resilient member and extends it

outward, allowing it to extend into or through a guide in the housing of the male luer,
which guide is engaged by a contact surface of a female luer having no core rod or
cannula, such engagement causing the resilient member to retract and open to permit fluid

flow between and through the luers; and

[00033] TFIGS. 24, 25, 26 and 27 are side elevation views (FIGS. 24 and 26) and end
elevation view (FIGS. 25 and 27) of another embodiment of a resilient member of 2 male
luer which has a slightly bulbous tip with a slit opening, which slit is compressed and
opened during contact with the interior surface of a fernale luer with 2 generally conical

contact recess;

[00034] FIG. 28 is a cutaway perspective view of muiti-valved male Luer connector in

accordance with aspects of the invention for use in obtaining sequential valve timing and
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10 have become further partially engaged to the point where the distal
valve of the male connector has opened and the valve of the female
connector has opened while the proximal valve of the male connector

WA B Msed; and [00038] FIG. 32 is a view similar to FIG F{VEX5{3338

that the male and female connectors have become fully engaged and
@@i&@ﬁﬁ@h pagh proxmahaheseldinenatmeaineaionarembbapeesadid from

e va e.of the female connector is also open for complete fluid flow
EH P R AHER R g“%ﬁ_éﬁnﬁeﬁ%p&mpﬂw OF THE
DRAWINGS [00039] FIG. I is a side view of the two components of the
80830 reiGie2Risra sistenerersastional yervriali e ma@mwm@ﬁmé’@
ofmale éﬂgﬁé@\mﬁww& pRsisd foan2R %19@‘9@0%@{%4 GolbfLdhal

is

an existing flush top female leer valve. The female luer not mlted to
pe.but an exemplar luer.is Iustrate e. The female Lue
el B AR SRS G0 LR, THITE AR T grBp Commector
bovidisomchausilly elgared i@ wvpitire @énmﬂaimtqmsi%oﬂhethmam@ctor has
uf th oI ere thr ads.30 tha
B R SR R S e
epnbesiimenmainectneaé; luer 10 is comprised of a housing element 12. The
inner wall of the housing 12 contains threads 32 that engage the

rouals r.sii)iaflys theeadsw glﬁfﬁm&@ml gd WRESH ﬁﬂm&r dﬂ@th‘;‘:ciﬂ Qeﬂi%dilé%énnectors
Innher tu a Ortlon Oof reduce lameter t ro ts forwar Yy
R o B RS S S 1o B BT THGEH A AL S et mele

.Ebmi[mmrdpmkaambtb@mﬁm‘ iofetheafe ik oateioarn bes dined Wii)e the proximal

96/07 355 PCT/US 005/0433%8 \@(lth 3forward opening 33 (See FIG.
K valve memcberi 5 Biased mto an extended position sealing
opening 33 by resilient member or spring 14. Spring 14 acts between

Bnd BCeRaner ey s #a0d themberaepikst b errlerend, feansta poanectors

hedearwacturndnhine maledurnaatdr pdmalaisdhederupr dieRdohRector are
the left and r:%cht ends in the 5 views as illustrated in FIGS. 1 and 2). Valve

ARSTHERST 118 TROIEAELPS HRISE TOPBTHOR S 61a AP R raranify Vo rough
b, cothdstoades the two luers 10, 24 in the unengaged position. Other
types of female luer valves that do not contain a cannula or post. By way

of example, U.S. Pat. Nos. 5,676,346 by Leinsing and 5,782,816 by
Werschmidt illustyste Alvese typseRfryenMabesEHOR00RONGES. 210 5

illustrate the male luer 10 and the female leer 24 as they become

[00639] FIG. 1 is a side view of the two components of the male to female lner
connection of the luer fitting. The fitting is comprised of a male luer 10 that is intended to
engage with a female luer that has an existing flush top female fuer valve. The female luer
24 is not limited to a particular type but an exemplar luer is illustrated here. The female
luer illustrated here is one where the valve shuts off. This female luer 24 contains a
housing element 28 with a cannula or post 26, On the outer surface of the forward end of
the housing 28 there are threads 30 that permit engagement of the female luer 24 with the
male luer 10. In this embodiment the male luer 10 is comprised of a housing element 12,
The inner wall of the housing 12 contains threads 32 that engags the complimentary
threads 30 of the female luer connector. Housing 12 has an inner tubular portion 16 of
reduced diameter that projects forwardly that has a first necked area 36 and a second
necked area 38 (See FIG. 2). The inner tubular portion defines an internal chamber 13
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engaged with one another. FIG. 2 illustrates the two luers 10, 24 when
they are completely unengaged. The cannula or post 26 may have an
enin%40 for entrance and exit of fluid between the two luers. Other

0
W88 ns (not shown) are possible and may be used. THel E&Hicfy 78

post 26 is mounted in a chamber within a sleeve 34. This sleeve 34 can
Wi B orRelel ebeublpernrseayInhe). suitable resientihaterisbantsaingsended

as.a valve member s er. Sleeve 34 has a farwar do ing 35
R & PO RS LT ooe G et 1 SErRb £ i becween
diasl arfordardrbe bty firsembekd 8. apba186ddmwaedn, el indlokeghrward

ar 8 spaced rearwardly fram j e N
S e e IR e AR P Sy UM e
erenasiBet 822 OridgHs tb anigig e/ akws ropwdrd Ehindgds Boesilimgtyportion 20

A N’af‘d%lg%ﬂé’r&%%}@fkﬂﬁﬁ'ﬂhﬁ;s%?éaim ARd.EREcRA 39 SPSR OYSIHed

of the cannula 26. The cannula ouéggst 26 then comes into contact

oA one Gier VarkohiemBE RS BHeh &ehdad PSR A PTHTAIR S Fofaby Way
dhexcanlle or pashiR. disniases the valve elementirens seotiefdeniibifiustrate

movement begins to separate the seal surface of the first necked area 36

Hesh tHRes SALURSHESp 25 member 22 begins to be pushed back, the

second resilient portion 20 is collapsed, compressing the valve element
08040114 FIGS Gnscaluimfirtteoeleddearkhadg tndenigp liceg4hie figyitlecome
SRR IS 24 TR ARRIACRA aUC fowe o/RERRRIAU Iifipieely
the Fomale luer valve 24. As this pressure is applied, the valve meémber Is

wesngagssscEhardnpubhetoniAe maw AN epHag ol st peeed Fxit of tuid
fGedilistiaies-the pasitioning abhedirRemPatshend edemale 4ed. The

and male 10 luers have been even further engaged. The cannula or post
FHBY PRSI BEREH L& BB TR ASEY 2P ardicsiefyse thean be
HiEsl-resHigntae mResd4 sertitad theireconderig] WIS s2006/8/ 8389 member

PCTIUS20051043338 necked grea 38 is unseajed. At this point, more
A e e R R A R
p@@mmzsemom Zihetihak al@dsefasvindieatatdyidhe fiasr ancked bd€a 34.and a
The gpening 40 on the cannula or.post 26.permits fluid to i

0 TR TS TR YR o IR s O BHG o usrtcs
tivil tder Bftlteid) e gvimein g he Bectheerisdrmye the deiG0OURT U onmdis tonihewsils B0, 32
%%Q%@ﬁ %?%%Q?W&%@Rﬁﬁ%f%mh%' WAERATNR YOIHRe 01 the

Id thatwas displaced during the connection of the two valves is

cpeninedSts faecedtityvarp osrIohe ciLe Ehe samgte Aflathie GaUlALI\RPREAS then
(B iemale del-24#8 the tip of valve member 18 and begins to push it rearwardly so

that the cannula or post 26 displaces the valve element front section 22. This movement
begins to separate the seal surface of the first necked area 36 from its seat. As the tip
member 22 begins to be pushed back, the second resilient portion 20 is collapsed,
compressing the valve element cavity 19. This unseals the first necked area 36 and
dispiaces the liquid contained within the cavity 19, This displaced liquid flows
temporarily into the female luer vatve 24. As this pressure is applied, the valve member is

compressed and pushed further inwardly into chamber 13,

[00641] FIG. 4 illustrates the positioning of the luer members when the female 24 and
male 10 Iuers have been even further engaged. The cannula or post 26 begins to push even

more onto the tip member 22 and collapse the first resilient member 14 so that the second
-8-
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removed from the male luer 10, the main sea! created by the second
necked area 38 makes 10 contact with its seat. This isolates the vacuum

section 21 from the upstream liquid. As the cannula or post 26 is
WOHHSIERATS cavity 19 is restored as resilient portion 20 resil@§Tp3005/043338
uncollapsed natural shape. As this restoration occurs, liquid is drawn into

sevlibd k2 Benauge e sacaidpmtrkechar tiands is dlpsedathistiasiewilinsertion
be drawn from the interface between the.male. luer 10 and the female luer
S AP G BN i B e oG 1135 ek B B
ar@esiBlGvHicTeustbmgdflavdlkasthel canpoda A posti R Giisd to pass into and
withdrawn, The.relative-ya r -will attempt to,draw liguid into the,
B T SR S e
vhatbsdetise i ré008ad] FIG. 5 illustrates the same type of dual stage

valve as above only that it is formed with the spring 14 integrally

g?lmeptemm&s@mégeﬂH%é&mm@éaqw; B Zo20EORIRIAS Ihkt? mt;&‘é 24,

eeve 16 a ositioned inside of the,inner sleeve 16 is_an inner chamber

S e AR S R OB SR L R AT ves 1 rotored

theherdragh Amdaddinne ritaswithidhe exdeptionshatthcrgpinglsman her 24 is

comprised of elastomeric.ar other.types of material that are integcall

TEONe B e malE e 10,0 St e R At il e i s 36 mekes

sontectueitiaite seding tosasmttre teabodimentofitlid 2Sprésentireaentigmd. As the
i j i Juarval ' ' | resili , .

I A e R

wrodaRied AaBraliigT the RbtEaerrbios mgageniianiddstivcoimpdiniitaly.

Huards Q0 0o iMmaledyer39s RIRACHENRIRELAPYS S8R/ LY, 8 RlYG ace
member 42 that is mtegrall_z farmed with the resilient member and the tip.

RN IR 0K Hemfend frdrincdiohdnefirciie o arediblishe volume

RRLHRER) Gxeptiiiatabinerpberscaraiormadiharnpiace Hathertba: 26 i

including a, sepatate resilient member, This embodiment demonstrates a
AR gL T 267 (5 BT S b EPTERS 30 B A b i

snderthatfethaleduertngagdes fith tbekva lven36mien 48nthe Mmegher 42
moves as a single piece rather than as several different pieces as

AbedraRoveyhlfFad; WIMSIFALe gfll:!&ﬁ%%@aﬁ!g HOBGRA ﬂ%&g Bat itis

emale luer 24 and permitting fluid flow. Once the two luers 10, 24 are

formpag etthieesarng I diorisebrenuprsb i dhe NRvomembsndpsdhehousing 12
Mvennedheeddand nesmitsolisshiowyin Breprening il imibe canmwa

Qr post 26 and also via an opening 44 in the rear end of the valve

hestB o JEOBISHPIES (B TR R (e B B GRP WP frecibac
snvesalioBni WS the exception that the spring 14 can be comprised of elastomeric or

other types of material that are integrally connected with the valve member 42.

[00044] TIGS. 6 and 7 illustrate a male luer according to another embodiment of the
present invention. This apparatus is a single stage luer valve with an integra] resilient
member. In this embodiment, the male Iuer has a housing 12 with threads 32 on the inner
wall of the housing for engagement to the complimcntéry threads on the female luer 30.
The inner chamber 13 is sealed by a valve member 42 that is integrally formed with the
resilient member and the tip. This new valve member 42 therefore functions as in the
previous embodiment except that all members are formed in one piece, rather than

inclu&ing a separate resilient member. This embodiment demonstrates a single stage luer
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embodiment, the housing 12 of the male leer is similar to the previous
embodiments. Additionally, contained within the inner sleeve 16 is a
resilient member or spring 14. 10 However, in this embodiment, the valve

WRAMSIEHOn the end of the resilient member is shown as & 9HFRE0F$HE338

ball may be made of various types of materials as for example,
elasiomasiconatedabrvdiienatys thevamast/end vpennoof whamheeld

is exemplified. as a part-spherical seat 4 accommoda%e for, b%ll valve

IS VEHB RS EM IR B L RERE AT 3 BB S B105T A SRR B WreF1C: 7
andefiheeasdiemiTeeheragspwng 4 eca be-1 3oha yarielyinf Shapficw.

( the sh the tip of le luer 10 b hat
S RS A S SPAES T oY BT ar STICaS o G524
avitk i@ lthstralte: anmoidkfidd exhpemias doeod ftingvie fetcpeothedl in the cannula or

smbagimentelibe igsaRl aysain.Ji wich aoariadimale Juer i

easeably secu emale luer 24 of the previous embodiments.
The modified male luer 20 comprises a housin%with a cylindrical outer.

WA g AnSitiRs BT AP DS ST SH R B SRR TRERy ISl
beusngdohearueng 53 entexientisaionienpartoftbherangih eafbBments.,

ousing. Quter wall 52 has internal threads 32 for engaging the female
e e S P e T A Pt OB e 14
Edends, frochithenteri mact 58«0f atirechotasing anthpeoofsiautalitme member is
forward end.of ousing. A resilieat ve or.25 bladder member 56 is
e T By B, SR G RTS8 e
ammmmmraﬁwmmmmwwwm ¢6n}m=a‘rﬁ<$ @S e?_iempliﬁed
QPERng; Kfrg@m&?wm@&aniﬁ&aﬁ&%épsmm@@Qs@pﬂm@&&%%m will

sealed shu the inwardly tapered end portion of the tubular member 55

rResniAehaldRecTreiceteBsAseL i saditote spEientonapet S saFNeAd can be

BOLINRiag of asiderpererRb aele 3 Acap/er fSealdne3008ds to be one
opening 57 of the male luer in the pasition illustrated in FIG. 9. -10 WO

ssh eparrarmsiPe e sp §f0AR B39 (B A9 TS £ member 55 of the

male luer is of smaller diameter than the inner cylindrical wall 52 of the
fedeiol, tol8ave zad afinliairgep berkiSenh dthmpcemieoibngrid sietreothed|

22 Apliling Sieeue 8045 dably MOdRlEY puehAle JuIaLMEmORL B

Is annular gap. Sleeve 60 has diametrically opposed openings 62, a

teeunabls i irreferbaiesses Hao! SppBIgUs| 6RGaaRTally exrapdifief sras fuer
SAmDIRROS IRIY:HiEesiafaeReRRrioRs R 62 dndah SniMNGs L TIBHAR 54 which

the inner bladder or sleeve member 56 project radially outwardly throu

h
ISR AER B HREFIE BB TP B h BH R CILUnS R he lengts

of the housing. Outer wail 52 has internal threads 32 for engaging the female luer threads
30 and a larger diameter than the inner support 54 which extends from the rear end 53 of
the housing and projects out of the forward end of the housing. A resilient slesve or
bladder member 56 is secured between the tubular member 55 and support 54 at its rear
end, and projects forwardly within tubular member 55 to its forward end opening 57.
Bladder member 56 has a forward end opening 58 which is sealed shut by the inwardly
tapered end portion of the tubular member 55 when in the extended, unconnected position
of FIG. 9. The forward end portion 58 of bladder member 56 acts as 2 valve to seal the
end opening 57 of the male luer in the position illustrated in FIG. 9.

-10-
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et

fully extended position of FIG. 9, it will pull the sliding sleeve forwardly into
the illustrated position. The corrugated portion 66 of bladder member 56
acts as a sg)ring to 10 bias the forward end of the bladder member 56 and
sleeve 60 into the extended position. [00048] FRE H$S2085/043338
illustrates a female luer 24 connected to male luer 50. As the forward end
fadeTfenaisiterthaubing Isfhteadsd intoithe eylitidrdatusedl aithernaler

hausing,.it. wilLen the.forward end 67 of.the sliding sleeve 60, urging
R B e e B R s B moting. e
theeforald i .eAdsipdirtpsieaf e hiadideblymeonbedoyeofieaatingr member 55 in this

ementwi f i f . m 55.. This
L GO £ G, B e g Sprmoer 55
bapwennyiag eleagsaioyarirBr g dtndng alom 6 Heramilgly recte gwibselpogibns 65
(@ thedemplgdess shegwardise- hatilPassrswigkihe £aa0f cannuia 26,

which then extends into the open 20 forward end of the tubular member:

Frreaadbiiar At RaP IR IHE B Qersings the Thitfe s e Sopisorin the
appERRaRS pldhobirdder menhephf ROsitheNeRnasAR IR, the

nnula 26. When the luers are disconnected, the compressed corrugated
IBE B EUHIRE. ERTHRERRP T R8s THET6HIERER Josiadh faprine
hisviddick indese afity: ehgdgemenbenith dhe thersiakd enebof dleiubiaextendad
n‘g)%lmgrtl—:'r 55, preventing any fluid leakage. 25 [00049] FIG. I1 is a view
imilar to FIG. 9, showing an alternative slide actuated valve except that

the resilient sleeve or bladder member 56 does not have a corrugated

BH aRfCndtekiyvisten shmmsiepiherrieripbioonaly heesfings the forward
EAG'DOSE B EANI AR AS: Ml8XaMAlE 1B esaINade VEMEtAlOhale housing, it

elastomeric material. The function of the male leer valve is the same; it is

ek EnpaRe p MY AR ANSER 6 thatiemacketrObravmadheotryateasus the
Blefakeh.HBY G QG 0A8BEM P L IRAS 200RIM33 384 HoRRR0M e pldsa
view, similar o FJG. 10, showing an alternativ vﬁve for usz wijth a female .
G o8 R A0RE FRERETE™ IR I B B P B TERG L FRLE GRaREe: 55
mamﬁm_@@f¢mm¢ esihop28enifigesang cempresstthe farwarskenrdime,
e eldbaplding:aigere AL RIS Wele. /Ao e forvargend.of

the female luer valve ousing continues > to ?UI’ er 3ISp ace the S?Idlng
sleevas B seHbab i gdwchomibe 861 ebprimis20, miovh themewtrdly iadthe open

fBRYES the ferwarahend Rerfion ot e RIaddRr Membar OMOkRSA ers via the
engagement with the forward end opening of the tubular member 55. This
H@ﬁﬁw@q}% support, open end 38 of the bladder member 56, and the openings 40 in the

cannuia 26. When the luers are disconnected, the compressed corrugated portion 66 of the
bladder member 36 urges the forward end portion to move back into sealing engagement

with the forward end of the tubular member 55, preventing any fluid leakage.

(006491 FIG. 11 is a view similar to FIG. 9, showing an alternative slide actuated valve
except that the resilient sleeve or bladder member 56 does not have a corrugated portion
and instead has a separate spring member 68. The spring member 68 can any type as for
example, those made of metal or elastomeric material. The function of the male luer valve
is the same; it is merely the spring member 68 that replaces the previous corrugated

member,
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forward end opening 58 to spring open. This allows fluid flow through the
two leers, via the inner tubular support, open end 58 of the bladder

member 56. Once the luers are 10 disconnected, the sealing engagement
WaERABISly described once again occurs. [00051] FIG. 1BGI/ER2005/043338
illustration of a male luer valve that does not contain a housing element.

[veseiew IGimlay Qs Adxasithat dhesrles e hIvalvRie Ralve for use with a
contained within a housing element anld instead@n be self-sustained.

FSBREEFT ALV ThetiBnes PR X7 AS TR SV BOR the R QHTRF SETtAcH of the forward
explsfinechinshi npiydhaidhemngageiterftvitidhed 55 tEnalsities slesve 60

housing d ith th le | housi 000521 FIGS. d.

O e B DBt b b GG (LA 1B AP AL Gt o g e
miﬂmglé‘sp@ﬁoptlﬂ}@pgrSMMsiﬁ_@ theblwddea tudober ffojmuotingasandnitve
e e e i M e
prEpsiegenD Y idh the destirand rnp kicaing piljthisduhnler mstnbndbulBhipmipotinge
FBEMBRELIOdhe BO% msiliephmespher +08 hesansuQl fﬁ@@ﬁ%ﬁa&% two laers, via

projecting fins 108 which are dlgﬁlosed respectively in slots 110 in the

thp aFBRIGH SRR ARsMM I8 REMeRladiaesErR SR seugEits luaystre
aResnecHdhee Uil Dltasiient Meroliensi0Gisceipseonseating eifthe

open end 120 of the male luer 100. When the male luer is engaged by a

U&%‘f’j'“ which. .con syrface 126 no_central cor ,
Ed or car?IlgwI L‘j‘ﬁ %aﬁl%—ll)‘?%%gh s%§ r ;iigehfg% ﬂelﬁ%‘é%‘e’g iag %’% Eﬁ%g‘}? & a%ousmg
phemenhehtis e msaleniles taitExhkchert| Gt Sreccnakdsahealivsitaph ovptained

WAGGAIING: DOHANAA0 M AsAN CIGAUE MY ALMCE O LlUB DS 808N of the

guided within the slots 110 as shown at 108' to compress the bellows

piadpeny e fe Sirciaran aribereaslamed fraFi06k omydhep s araanyent with the

s abliRidasdow dsiddayiiinaug %@eqaai{%?s%gﬁo the flow 30
channels 124 and 122 of conduit 118 and housing 102 respectively. The

phera jections.132 function as.0-ting seals and when the |uers are
St O BR3P RN LGl R aoe n
eofagessiiiripnerwdie diba iz dd8angf HI2HAd (2) 20067/ 07E8S g conduit 118

P 520 . 4 i i P " eff
B e e, R
sphientiOhia MisiehbegaditHacHiyemes the Tamnale obhapgs198tardaigcured in place
ﬁPWﬂﬂ%ﬂ@Mﬁlﬁﬂ@Pﬁ%ﬁ@ﬁﬁgﬁﬂﬂ% R OF RS MAIEHUSE DL 1806 has one or

ilfustrated. It will be 5 understood that such movement is the result of the
mAaTe Aderatls m@e%@@;ﬁ@ﬁtwﬁlﬂ@eﬁe disposed respectively in slots 110 in the

tubular portion of member 104. When the male luer is closed (FIG. 14) the opsning at the
tip 116 of resilient member 106 is closed, sealing off the open end 120 of the male luer
100. When the maie luer is engaged by a female Iner 128 which has a contact surface 126
but no central core rod or cannula (FIG. 15) the surface 126 engages the fins 128 and
movement of the male luer into the femaie lusr causes the fins to move backward into
housing 102 as indicated by arrow 107 with the fins 108 guided within the slots 110 as
shown at 108' to compress the bellows portion of the resilient member as shown at 106",
This opens the tip as shown at 116’ to allow fluid flow through opening 120 into the flow
channels 124 and 122 of conduit 118 and housing 102 respectively. The peripheral
projections 132 function as O-ring seals and when the luers are engaged the projecting
front edge 130 of the resilisnt member 106 engages the inner sloped surface 134 of

-12-
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manner illustrated in other Figures such as (but not limited to) FIGS. 2, 3,
12 and 15. Similarly, threads or other securing devices to retain the male
and female luers in their engaged positions during flow of fluid through

WehE A3 3so for simplicity not shown in all Figures, but it W FRIEPSIIGEPS

that such are present as illustrated in (but not limited to) 10 FIGS. 2, 3, 4,
Herabe 184 00RSANEEGSIHe anthibpilSkitde: AREIBHOSII BN, free of
{?ﬁ%@f@?s' 14 and 15, but in which there is an internal plug 138 within

¥ 218 %th channels 148 past the plug 138. These channels can
be formed in the wall of conduit 118 or can be formed by having plug 138

PRk d Gorspaplidingan supperel WetEawemibedamalidertd ed kit &1L shown
ABoY ARGRREHCOMERIERT B3RN0 SL. 1L PSP RGIRLSUHACE 14 8L

plug 138 contacts radial land 144 on the inner surface of resilient member

W RtosA Sighsael H VemeA bl ef faccrpledrrrals lnspnaassmentin the

malsdesheniemsiheiamalesianiiecgpiaabisuiacerd Roreantaets; theyfing,
108 and pushes them backward_ as shown at 108" in FIG. 17, thus

R BIHSFES HEPH O QHE ARSI e SR A H o Bak A dilpnalsyeasdn their
hﬁlgdg&é@d;ﬁtﬁn@@@@ﬁg&gwﬂfﬂhﬂ sudage théa efdh_sdimmgcl@&}pt shown in
Com ressh%rgi?fwt&eure ili nﬁlrﬁ%argbe also opens t'i?luls 6 of, the resilient

FenmerasShown ar 116" oW k%g@rg%%%gsnmg aﬁﬁ%ﬁlfébcuéﬁl&& ited to)

FaSafd3arpuficmiug. 138 through channels 148 as shown by arrows 146
is also permitted. The axial position and width of land 114 can be varied

teodsigrmipRywhen.Lonfaghuitihthe Ha 8dQ8: Mg made: oF WststhiUSing 15,

determining when the luer opens or 25 closes, and also to provide a
DECRURDS AT DRBRISTHY RiGr2e B EERABRF Rt 1 fori shanmsls 148 past
#3-glidustrataRehedigr i okdosaldd male war FUHawiich 83an be formed
ngagement trg the f%ale Iue%é28 results in tpe contact area 123 of thed .
R HA o B LT PHRE =S oG B SRP RIS AU I KBt 10 comd
tirg aihyimdtly titee xtertenisur iaeend5 2Tk trei phsitienirfacsridero @ k38 contacts
P%g%%%;&}g{ A%g:%%nﬁ%@%a%fsoég%v%ﬁﬁlgﬁh%% 3%?5‘?%‘%“%&{%% ?%&”When the

S and projections ins such'as
pehiphueraé flmere(Htotddding btrutte realeich odrretigdgmatelcoritrctontact

sueace 9 g lemale 1314 RMARaR BliHR2QRiMB3A3R sy, 17,

The shoulder 150 can be a continuous radial shoulder within the portion
e COMBESHBEY SR DR IRCET oot el & g Q6 ctnd SR prbie Stiplead 144 from
abgedyad il withiniportion. ¥24 (ertian, 102nisshowniifk!Esidd Althher

19 as a member separate but attached to the rest of housing 102, but it

EliA SREBP il SRR T R BB S ShRy £ ) 18 h diRiefipspthrough opening
120 into conduit 124 and around plug 138 through channels 148 as shown by arrows 146 is

aiso permitted. The axial position and width of land 114 can be varied to determine when
contact with the plug edge 142 is made or lost, thus determining when the lner opens or

closes, and also to provide a vacoum effect to prevent or minirnize backflow of fluid,

[00055] TFIGS, 18-21 illustrate embodiments of a "soft" male luer 100 in which the
engagement with the female Juer 128 results in the contact area 126 of the female luer
being the interior surface of the luer which is in contact directly with the exterior suxféce
152 of the resilient member 196, as illustrated in FIG. 21. In FIG. 18 two optional

elements are shown: shoulder 150 and projections 109 which can be fins such as 108, a

- peripheral flange, protruding structure which can engage the contact surface of the female
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5 serves as a limiting device to engage contact surface 126 of the female

luer 128 and stop the relative movement of the two luers, thus limiting the
epth to which the male and female luers can be engaged. Projections
FPUEH Esist the compressions of the resilient member 1961 %?%f’?ﬁﬁ’sg
engagement with the.contact surface 126 with the surface 152 of the

I nhier sHoG1deRe S(pcarda 1 tonuhthenredidl ehdflBecarvithe thickenied 882" of the

shown in FIGS. 10 18 and 19 to _rovigeso expansion into.the . . . .
housin irbf ori%ﬁﬁg er o]l sqace & ! rogga%o 3 a‘fi‘inr%%aeg drlf%%%llt éﬂe}_gﬁﬁ émmon

d
v

engaging nec male-iuer al S Creale a
HIRc(PO0656DM iF By AR 1 Sradoft #nalontaele! Opisitubitaéerhes to the

g%étV'@%%gg;if%a%u xended hausing102:aysb &%{eﬂ&mﬂ%&h&ﬁ%@mﬁ 150

surface 15 member 106 In contact with surface 126 provides'the

Emre s ngigiingdevreie maiettmRihEEIR I20TH b Bealgdyenidtand stop

2RdheeamriassipRahner iR 86O vekithe E@f&@g@ﬂ@&%ﬂa@ﬁ @AlQWAle and
opening of tip 116 and flow through end 120. [00057] Additional

frapis AR R e cBsBER i Teies 808199 off ARSIt RE e sosilient
B3, 188 tiieHAahR bed Rdnsimilatmihbunatian todhss ofoalMe hesnietdls? of

BB Al B OGP B FYECTN R e S B 7105
vétmtheferpaleiliesooa isestheiemalbe luerigicgnterdt sitffacentelpiish she thus

ée%k!éegf}lt EEH%%%H 10§ﬂgts %octket 156 and fins or flange 158 backward as
shown as ) fg%‘? Ang 158" respectively, thus withdrawing plug head

160 of plug 154 to the position shown at 160’ thus opening end 120 for
ISR £. 2Ppng=l b sel masiusn 199 bW aasshpckpraagmneptional
Bember HIGR Wiiohas @ a5k 282iRelis dinnd 48rkaW¥hen eontasted 106 theontact

female luer 128, frictional engagement of the %uter urface 152 of the
PR A e tRB ST BB R P HHE CORTEETSTHA R BE 6 AN TBIhA B Fr That
eagigemihe afdsilieabmpesshien d0martbacfofraves wheigtl itotidaitid8ralow opening

thus ning,slit ]?ﬁfz as sh at 162' to allow fluid flow into conduit 124.
%%U[%ggégﬁ“ggsé?r E‘%‘Wﬁg%s. 28 through 32, a male connector 200 in
accordance with aspects of the invention and a female connector 202 are

RN in Veldbtiena swborleosy oresenvp arilish G854 43388 embodiment of
eanbigeyatians of ergagemrRtidemonst aledng, seaueRtiahual ve-Himing? i

in accordance with aspects of the invention. [00060] Referring now to

F1E 8T I A A SRS OIS SR EARFA A PR LRGayhich 15 nseried ot & radiel

pocket 156 in resilient member 106, Engagement with the female luer causes the female
luer's contact surface to push the resilient member 106, its pocket 156 and fins or flange

158 backward as shown as 106/, 156' and 158" respectively, thus withdrawing plug head

160 of plug 154 1o the position shown at 160’ thus opening end 120 for flow into conduit
124.

[00058] FIGS. 24-27 show a shaped resilient member 106a which has a slit 162 in its tip
116". When contacted by the female luer 128, frictional engagement of the outer surface
152 of the resilient member 106a with the contact surface 126 of the female luer causes the
resilient member 106a to deform as shown in the Figures, thus opening slit 162 as shown

at 162' to allow fluid flow into conduit 124.

[00059] Referring now to FIGS. 28 through 32, 2 male connector 200 in accordance

with aspects of the invention and a female connector 202 are shown in various
-14 -
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perspective form and includes a resilient member 210 having an internal
cavity 212. The 5 resilient member is uncollapsed and the internal cavity
has a first internal volume. The resilient member is mounted within a

WRSMEEF4 and within a tubular projecting member 216. The Ha2l%443338

of the resilient member is butted against the interior wall 220 of the

- beufsineranth seenpegeindataceibydheraroiena @Rraial 2:0fd ientupiadccordance

E{}r_g'!ectin mg ber. An internal plug 224 is mounted within the resilient
EhDeT. TN %ﬁf&\’ﬁ% 8es a distal 10 valve member 226 that mates with
a valve seat 228 provided by the distal end 230 of the resilient member.

08¢l rmBeisimp anauded Hprfkihamar ecmeaipet (3 thavmiaesulghia
pafmalyalye: %ﬁ@ﬁ@&éd%%‘ﬂ&%’e%’:ﬁ&%%?@%‘hmﬁ{ﬁQﬁ_&u%ﬂiﬁhciﬁiﬁimz The
embodiment, results in a type of poppet valve 208. The internal plu
resilieRS SpRegFAP ﬁ‘ﬁé%?ﬂ%fi)éﬁlﬁéﬁfg’é%% ?ﬁ%k@%ﬁggﬂfé&ﬁwﬁa e. The
pagkaisreasdonneintacrasitiatiolbimenbend Miee sl MeroReting member
raviges a biasing force in .the distal direction and. tends to return jisel
R 0 Y Ao L 20 RGPAT O SR O R e 220 of e
bppasgndescmsdrintipdapr byithalptirdotid rehize qfahisabboliapsejating member.
ompressiaon of.the resilient, member, as s discussed helow. [00061] FIG..
AR o B T S AR B R e i
pasitiormzbeabié todindeMidnrialivesced AndproriZe iy Bloskstaland d¥irsf the

distal valve 206 ﬁmeﬁﬁagnggﬂ&@m@@é Yalue; 208 Jnthe male lues tha maes

connector 200 are closed. Flow through €ither connector is prevente
Heka BB iR Rveeafetiisa rpsipepREMREWIdEhE thifle

@%&%@Q&M@ﬁﬁtaﬁp &Wﬁ@%j@%éﬁa!%ﬂﬁ%m@épﬁﬁégml fins
210 having an internal cavity 212, In FIG. 28, the resilient member is 25

GRERHAD B P i ahiss ARfesielilrRdadiafiRacirisi el (RIRRTED Hipresitiont
keSHBE MBOBEEiBTRMMEetWIdaso: OAUSHIT @44 ;a8 WIHMD @ridhbtPénd tends to

B el e b e Sl nepon el

podsiatienpr @2 df dhvectidaudansprogetsing hapsa be coAminieonaltheg 22 deis
moul te%d wjth%}r%ghe rggielzjtg‘r}}t member. The plug includes a distal valve
membar 226 that 30 mates with a valve seat 228 provided by the distal
end 230 of the resilient member. The internal plug includes a proximal

V08 hender 230omisle MafeOMies sopRSRimiaPYE IR sl apaepted. In this
20066 838K P/ 32000 333G od3deproxidad dystae sastignl membelve 206

which in this empodiment, results in a type of poppet valve 208. The
BRI RS B VS oo A TR Zs e afesec. Tlow throngh

either connector is prevented because the respective valves are closed.

[00062] Reviewing the male connector 200 in more detail, the connector includes &

resilient member 210 having an internal cavity 212, In FIG. 28, the resilient member is
uncollapsed and the internal cavity has a first internal volume. The resilient memiber is
mounted within a housing 214 and within a tubular projecting member 216. The base 218
of the resilient member is butted against the interior wall 220 of the housing and secured in
place by the proximal end 222 of the tubular projecting member. An internal plug 224 is
mounted within the resilient member. The plug inciudes a distal vaive member 226 that
mates with a valve seat 228 provided by the distal end 230 of the resilient member. The

internal plug includes a proximal valve member 232 that mates with a proximal vaive seat
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inserted into radial pockets 238 formed in the resilient member. The
resilient member provides a biasing force in the distal direction and tends
to return itself and the internal 5 plug to the configuration shown in FIG. 28

WRBe48 EpPosing forces in the proximal direction cause confprEESRgpSHfR3338
the resilient member, as is discussed below. [00063] Referring to both

3% Sroviiandy2he eRGREIR MERTHRS, thBibhale tBa aassaima, Yatinaifemale of

connectqr 202 causes the fe E%P ale c ecto ontact surface 240 to push

BRPPELTA oL aRe R CHRETAbSPS PLEC AR 236 hat are
gheeatio Emwbadl’:appuﬁess 144+ I&ﬁmﬁ hﬁ nhenesier meﬁﬁa‘act“iﬂwfaﬁﬁaﬂﬁzember

posisls 208, And e s 230 and el g 220 e o ove e oy

roximal dircto he'oéchirence of enough proxim
piogemhntzcxdtf@ptagowﬁhdm nyEle Admumiks dpitad;mglfm@eam 22pthrisnal

9&@5&%9 sq]ssg'c%ai %%LY&%?%@Q%MME%@@Q SR me;'_ valve

seat 2 us op ing the proximal valve 208’ as Is escrl In more
detall below The tubular % Cé% ting member 216 15 mcludes slots 242

10083h WIS RRRHT LR fadE S 44 SRHE TREMN iRt Prsjecis200 with
sGdhalebonayeontag cihestematencon aeﬁﬁ@m@mta&stawﬁa@ﬁo’émma@ush the
tubular projecti ber 216 |sfor hes fastan Luer
R A O e o A AR .8 b e e g s e
majasntiudabatércmitﬂateadsc@%ﬁypbmm &ﬁgb@ﬁdhﬁéédﬁcﬂéﬁeﬁiélﬁuv 224
{emaleeanngsior formoieseaute 19aing 0t 0. logelner, 2010006 oo
%1 emale connet éz inciu d% an Interna piston °§§ o carection

opeismepatiieppo Xt diemg s Irgvatho mmmmmmgmamgﬁ@ distal
Rigtenis nevedinia e dadsing.and.abihe famale: @@ﬁ@ﬁ%‘a@%@%ﬁé 10y mal

distance, it will open to ﬁﬁereby open the female valve and p

SeigiddhraLsHeraiRedinatonhRiaibbeloto SEF bRl AgPrRieF e ST REDr 216

faekgis deRl 9@%@%@9%%@%@&%@@4@%@@&@&&9@%0& projects
joined together. In thlsgt)ggsmon the forward contact surface 240 of the

AR Y RSRRSE (P TR ORRT B LRR R St cals Athe b angrajecting
lembenpEcto formﬂaerpmmbdﬁa@u@mm enetightin spesdthedirstigistah other

lve 206 whil ond imal valye 208 in t C to
B R AR D PR FRR BEPIF Ao SO
aogeslighthde GHEpd etk donthiasamdotariml ol methabiddegs o 30 dhan thesther,
first volume of the cavity shown in FIG. 28. The distal end 256 of the

tbokal pr@iﬁ%@@%ﬂp@&&rm@mﬁ@ém@ﬂ@&%ﬂ@&djﬁ%ﬂ%I%Byéma at
250 of the female luer -16 WO 2006/078355 PCT/US2005/04333

Eo BB 208 LogdPabferasifiedsmaltevaitedtirettidis DEFenve yoligo the
thmdemale; biiefe female connector by a certain distance, it will open to thereby open the

female valve and permit the flow of flvid through the female connector.

{00065] Tuming now to FIG. 30, there is depicted the male 200 and female 202
connectors partially joined together, In this position, the forward contact surface 240 of
the fernale luer connector has driven the actuation surface 244 of the male luer connector
in the proximal direction far enough to open the first distal valve 206 while the second
proximal valve 208 in the male connector remains closed. The cavity 212 of the resilient
mernber in this position is now slightly collapsed and has an internal volume that is less
than the first volume of the cavity shown in FIG. 28. The distal end 256 of the tubular

projecting member or male luer portion 216 has driven the piston 250 of the female Iuer
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connector is still closed, despite the displacement of the piston. [00066]
Thus in this FIG. 30, as the two connectors 200 and 202 are being

Wﬁ%&‘%%ed with one another, the distal valve 206 of the male connector has

#H&l while the proximal 5 valve 208 of the male corfifetorRyHE 18
female connector valve 204 remain closed. This is due to the relative
GERMERS28E mpusialatistanct Sibs dbthiadiraciburs Rirtsvalee2poxdthalisradver uer

26234 i0dhe Al CANPRCAL ERLIDA PRSI R desined to be

long enough such that its valve 208 does not open until after the plug 224

ved by a dist longer than the distance required to open the
DR 3 0 PR AT G o i G 40°(R o PR g cngaged with
req airedidotiepdinisigvis tertgepihanitit:lengifo e MaveRee At ANGHISIBL proximal
valvedk (%Q'eve gning. Similc?aly,ilhe istance of movement of the plu '
to open t%e gigtagff A A e BRI IBP IS R KAl TE 416 {?Q’Pé§§lﬂ’§§fg This
thdugitndheeslstinolietmnss of twepstara@binakthere valewgRpeCtORRbximal
iSFRou BeNghe femal rvalye. 067] FIG..31 depicts
the ma%[e?%(ié)&gnd fergn%le 202& f%gfg%g%}}?ené%%?s%ét%gelrsjg%ﬁ@%?&ﬁ enough
tHethtistaterade 2R8Kissanfigneatst! sieuitalopd 28k ofiedinie Weknce

reReesior hasidrives thepiaton 2504t the fepale sonne %é%%h%%{}g%&@%m of

istal direction, so much so that the female connector valve S oW

SHEHRH Y HY RIS T R fedoRest Brindhedenssly o sepvuoan: Thie distal

caintactslifacoReshef &mMﬁ!%wﬁg@aﬁﬁv%@%ﬁ&%ﬁﬁ]&g% oper the
ctyation surtace 244 of the resilient member 210 further in the roximal
%‘6 %iryec‘{Fo#F TS DEURIRG VS WHSEIPO A0 20 thgas disanspdmavement of

tralyst208358 sfithclosedt ddmsciwthuadyes; efrtiadies valves ReWes b ratve.
male and female connectors are now open. Fluid flow through the female

RR0BECIOERANAQMASEUR DL fay géfgaﬂ%oﬁﬁ\%efﬁ cg%n%gpor}g?utgrg-‘erjoined

remains prevented due to the continuing closure of the proxima

QRREHNEITED S A hinppfisnetion tbagindiambisfmsihofie luer

Rl Ne 25 treyises @H&E%%ﬂﬁi@ﬂ&ﬂe@@f‘f&%é?ﬂ%%ﬁsﬁa} direction,
mov%enrﬁqofgﬁe distal valve 206 of the male connector 200, and the
TRAGHHGP ML BHh EFTRRd (RIS 4L Akt e 9911 vecPod 2ad Sekddlew through the

fopehingnikhts mahisoentbodinERtcthe:distance MfMmevement o the cctor has
@&ﬁé@ﬁ%@le%gthez%étéo open l'gge g{;’g%al v%lve %?] male connector is _
selected to be IBEETRAR TRAGRTAN SL 10F ToiRhB v RShe DB s proximal
dhrectomblclconpentog thatiistsevplire20) bpeeviiethepale 3@ GARREIIOES still
Jalve 294 VeI matsto.epen the proximal valve 2%%2@% Q.open the

female connector's va ve. -1 e\‘?VC%P ‘é%%%ff&%ﬂ%%e / £SBARStors are
now open. Fiuid flow through the female connector can now occur but fluid flow through
the male connector remains prevented due to the continuing closure of the proximal, or
upstream, valve 208. As is apparent, the length of movement of the proximal vajve
required for opening is longer than the length of movement of the distal valve 206 of the
male connector 200, and the length of movement to the female connector’s valve 204 to
achieve opening. Thus in this embodiment, the distance of movement of the internal plug
224 to open the distal valve of the male connector is selected to be less than the distance of
movement of the piston 250 of the female connector that is required to open the female
connector valve 204, yet more to open the proximal valve 208 than to open the female

connector’s valve,
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[00068] - FIG. 32 depicts the complete operative engagement of the male
200 and female 202 Luer connectors such that all three depicted valves
are ogen and fluid flow can occur between and through both connectors.

WO e ?ﬁ?ﬁ?iguration, the female connector contact surface B0 TSR

. the actuation surface 244 of the male connector far enough in the 5

[pgosial Bitecsivnefacanss bayleuxispataialy en2aferire ophpressini® and female

collapsible cavity 212 of the resilient. member 210 is full apsed havin
R S SR B AL LR TR EE SRR THE o i e S

HeleSn 28 dhhesigh Bithdoussomandagementigithiom e omie ctombetoirgpntact
two valves, a distal or downstream: val nfoh% imal r .

8 5%%6%452‘5& Vﬁ@e&ﬁi Ct%%%%%%%ﬁ%%entm%ﬁ%iﬁ%%%ﬁna e c%%gﬁg%%r%he
rtOxhani et intey paby dartréniabyalak e0hal bpesrsietbigisedlaprille cavity

%%gp hﬁé%g@' lai6ha1200Nd ¥R IR PREMSARE (EWaleSon RRGHM VAN

e last valve to open is the proximal male connector valve. Fluid can

VeRnmRoRTIE A Sheva stleuRARAR BB LG ARfRr e Al TEUR RB GoFagstrent of the
Ahreuah he-famale caanasier 208s:anst autitauahhice dennstagmelioe

262. In this case, both upstream and downstream lines are shown as 15
YREERRRl YAl HEABGRCOHE ARRAELY ey ERORy ™Al ditiohalfR S RRector
KiRsieamneannesiag e viee e didhepenala aenfierlon26Qdaizloawndsea The

Luer female connector ut other types of coupling devices may be used.
ST 0 BORHE AL TR R G aF OF B orae DR
RORi s howecasnachaledvacFloahcrctonbiit e thremt ipasatfeetuiing6o, through
evices may he used, 20 [00 Isendag r disconnectian.of the
t(rgnea]i%aﬁcleo%or? é}é %?r;ég ’aﬂlr]ir a ?I%% E%gr?iéﬁggonnector 22? r‘?)#sn&gaﬁﬁ%{ %ill

desuktinan degusicdohinbascchnth epsiratis mepduitstiprsbegrenestsvn as
:‘ﬁ%ﬁé@é?&%‘i‘ﬁ%%gﬁ&%%%ﬁ?&%@@é’ dushdiscyssed imdetl dheeam

connectors n fully operatively engaged together’in FIG. 32 and
shrinertne Wirsag RS befihemes camestentOA tatade si-varnerepsapanector but

LRendisenoagementis isRomEy Bl 25 ki1 e 8onataten ebiang device
male and female luer connectors begins, movement of the contact

WhralcbolrarrRTeRidieads EmTR et TAh LU P IRERHSH: SRt

&g;y@gi@a@mé@g@?gé@eme resilient member 210 of the male Luer
connector to also move in the distal direction due to the biasing force

@g@g@g&%ﬁg&a{g&ntomgat;&&e&mﬁ@@m@ G134 508 RO Rlmate

ale connector has closed although the 30 distal valve
coBwhon 8l dtencopeeten A1l tretcmaleeime sforalunmacsns FBfhFPPOsIe

QBoulliSed e GORfigL RN AfEL G, AR JHAISCAINICEOHISNOM:
closed to any fluid existing in an upstream line such_as may be connected
COTARCIPIA &2 BRTER IGHY B?@?&H‘Y&ﬂy engaged together in FIG. 327and fluid flow through

both valves can occur. A first stage of valve closure upon disengagement is shown in FIG.
31. As the separation of the male and female Iuer connectors begins, movement of the
contact surface 240 of the female luer connector in the distal direction permits the
actuaﬁon surface 244 of the resilient member 210 of the male Luer connector to also move
in the distal direction due to the biasing force provided by the resilient member. Asis
shown in FIG. 31, the proximal valve 208 of the male connector has closed although the
distal valve 206 of the male connector and the female connsctor valve 204 rermain open;
Thus, in the configuration of FIG. 31, the male connector is now closed to any fluid

existing in an upstream line such as may be connected to the male connector’s proximal

-18 -



10

15

20

25

30

-18 WO 2006/078355 PCTIUS2005/043338 female connector 258. The
upstream line 260 is shown in exaggerated form in FIG. 31. In this
confi%uration then, the internal components of the male connector, and

WO EERly the female connector, are isolated from any J5EfeeAeps/043338

_ fluids. [00070] FIG. 30 depicts the second stage of valve closure upon

fgmalsrhasaaeiociihe Brerilecanning @6000 sintviomategmermet forR @2 FRG 31, In
the sapataiomahihempalt-and (malsler canegors fuhsr Eﬁ’&‘gcﬁ‘#‘: ently

the distal end of the male luer connector 256 has retreated movin

BRIRMRLT BRFESsT i Pl ATRMR B NEsHRIBhREER of the female luer

connector to resde also in the proximal direction thereby closing the

06 cdfite GO depiitsatiR0kcEididr i fvriug bltserfarpalaice ARSI SF the
venteda oth the male ng female connectors are now

o A R B S R s g female

liaecpBReqoooihaschndiniasetbo distadtond 00tmouels frenohascanfipdration

BhEIG 30 ienthe enfiguration ol EIG A8 durngwlichthe resilient . o
|s¥ai %é}}a

member 210 moves’in the distal direction to close the valve

IHsh GaMmeorin RSk dlte invhepsomianah sisscBoadihasbrosloRhig thefermirseonnector

vhecavity B obibesrestient member 25048 @QW?M&&@&%@%&% male
as the resilient member resijles to the configuration of FIG. 29 from the
GHHEOREF PR GO UM A ETHAS W i Tepareng FasifgArnd in the
doembeshegséincreasing, a partial vacuum forms which may be used to
draw fluid into the male connector. By proper sequencing of the valves of

nn ' i [ j ther and. with. the the
D B A T 0 e

CenEeueE eaEER BfdaTine whinhcbroreailigthmsarbel 8 Komoeetdn 2@2itwal
dheseby Wravsdivid aasiding.endhal inferfecs.nig the,malg cannegtor.

[00072] Because the valves have been sequenced so that the only valve
RS gloe PataRts Hneayiné diskibsarsslisobremaher A tid conrrasing in
itierexistenae of thissenitialRinnewamvib draveanyiiidemaining althe,.

mﬁ@rface be‘%?fﬁ %Iée %? connegfo,rs 200 and 202 and on the distal tip or
“ERAZSH6R fife resifient ThESHB AT PEOHREtheae b detbicn amsrebmbesins
intstativg|\ep2fifilclasesnAs thevidon aeio s adurtiefrsapar aiertntheals
Cﬁ%ggo%l of tgemrgsillileentci@ecr)?lggg ‘ffgt{%’her ﬁﬁ)ands, drawing more_fluid,

rom the interiace of e twa confectors, ntif FRE RS Vuioa/skssion with each
othasrrmiithdsesiys if hotmmate toeucemndig tratiore o6 30:F 1G9y Thumin
e CONHINAORRL Bl 4% RO IS LRSIEAN INe 260, having the male

thereby draw fluid residing on that interface into the male connector.

[06072] Because the valves have been sequenced so that the only valve remaining open
at this time is the distal valve 206 of the male connector, the existence of this partial
vacuum will draw any fluid remaining at the interface between the two connectors 200 and
202 and on the distal tip or end 230 of the resilient member 210 into the male connector
before the distal valve 206 closes. As the connectors are further separated, the cavity 212
of the resilient member further expands, drawing more fluid from the interface of the two
connectors, until the distal valve 206 eventually closes as is shown in the configuration of
FIG. 29. Thus in the configuration of FIG. 29, both the upstream line 260, having the male

connector 200 at its distal end, and the downstream line 262, having the female connector
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connector 200 at its distal end, and the downstream line 262, having the
female connector -19 WO 2006/078355 PCT/US20051043338 202 at its
proximal end, are sealed by the respective connectors, each of which has

Wa2es878%Ye internal valve to isolate the line. In the case of i§aAAMHHP4REs

upstream line 260, the male connector 200 will seal the distal end of the

Hine apncpevanithdrawsaneess thesedperntbedistalen oo WRIBASGEOL: least
upon disengagement or disipnnié:tﬁiﬁn from hevgf%rénale 5 connector 202,

FHISTEDA NaPERIRPILL T i lB SRR T Q5ISOIRHAR e o TrAR: Hipg 260, the
havecbeenvendueiaTsby the dipatraahufite dned sodwaf thaidaick mayss fluid
ave reached surfaces at the interface between the female and male
b B B iR L LR i S e cestaent R AR the fomale
ﬂmndatamamﬂedmm ulaen stpfoiedy, thritctrastie ﬂytﬁemw bélcrcafm&ﬂﬂds may
h@% @éﬁ%&?&%gdlgg abeea%%%tﬁﬁ@;aﬁag&ﬂg%m AR YD HRohea
ealth 10 care workers and patients it applied to skin surfacés thus their

gomedsidin intefecgisieesn tinécrpplmenthade pranestarsntt drav dnmskcetors were
fﬁﬁé‘gﬁ)Ea@pﬁfH%W}f'@ﬁéﬁc 900 r3l-AiHaughiRhowprNEl 1HRiRGB0ARE may be

262 at'the ends of the connectors in FIGS. 28 through 32, this is for_
EaasfrTed o ihe sEuicaR handtiagbe FrRIENE b e TR % ABss njury to health

snadusiive, SANAIREAE I HHIRECORPBISHADR YSRGS of t(heupsiream
tubing 15 shown, For example, the ngale connect%%ﬁoo may form the
B DR B o VAP S50 B b TR SRR 0S WBYIG, The female

connector 202 may form part of a vial adapter or vial access device so
1868 Ti3juid Aderougtesbyrmgei domhig d8Goni & aldisoentsctdthmegnbectors in FIGS.

mieISCLiMe anyiak %JEEQAE@E%@ELCSMQ‘%%@@M 1henwithdrawn hack

into thesyringe, as an example. Other applications are possible. 20

[ooiTas cPRAGRYR GSTE MG offnRIBES eRROTRRTeIAbgasef e alatsovfcthe tubing
prewideror .auipmatic scaling:plthe: 200 RRe ARG IRdRSMRleWEF Aiee instead

male and female luers are disconnected, reducing the risk of an operator

EORTIRG FRRPESFRAC MRS h ENSERHEIRPRESIF ROHHY OTBVRARG YhAotighpdapter or
the eenReatol-dQ0AAIAINDEGH Semermepiacy embelimensaiibeor may be

inyention have been described 25 above b of example only, it will
R by L LN EEIT T B BT Ay e e sy,
manietartipes diSdiesarbBnaliosimenisswiilzout departing from the scope of

the invention, which is defined by the appended claims. -20 W(r)

W@783{%§ 50V 54002043338 the male luer described above provide for

automatic sealing of the end opening in the male luer as the male and female luers are
disconnected, reducing the risk of an operator coming into contact with the potentially

hazardous fluid flowing through the connector.

[00075] Although some exemplary embodiments of the invention have been described
above by way of example only, it will be understood by those skilled in the field that
modifications may be made to the disclosed embodiments without departing from the

scope of the invention, which is defined by the appended claims.
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What is claimed is: 1. A male Luer connector for connection with a female
Luer connector for medical fluid flow, the female connector having a front
contact surface and an internal 5 valve, the male Luer connector

WQBHIHAZRT a tubular housing having a distal end and a prGHEFEHG &8

distal end configured to engage the female Luer connector and establish
Shatierddaienedrig vacuum means for creating a partial vacuum at the distal
end of the tubular housing during disengagement of the male connector
from thle femalenvdnhaetorthadhay otinmand iperiviwhiemeliefern atemaiice for

Rl uinerebminenac wmaas2as e wsHuid sasld @%aa&éﬁ&r&s%ﬁ&%ﬂ

away from the interface during disengagément of the ma ema
reinAcbRmale LpaecamareionerBBRREEOr of claim 1 wherein the vacuum

means;is opaies Wi e WENIAr BRUSIRG hEENG AIE SUBT end configured

connector of claim | wherein the vacuum means comprises a first valve

Qe P eTames Sl SRR R s R ERiAa atEsrIRadubular

housingacdurh he-malked diefieenneetos hotrim - whetk il Rl VAGM bular housing
f%lgans comprises a second valve contrgllfi%% éhe flo;/é/ of fluid through the
P SR O aP B S mE R & A B el RS Pof Witia  fizoe

pehierkinh 20thk devade waivmieahsgbmprises a first valve controlling the flow

of fluid_thr H%hﬁh i end. tubular housing; the vacuum
means‘%%cr%’ p ise%"?}aa %Eé%i)%lc? %/ngl\%%gt r?ﬁ%ﬁ‘irnegs %%gf (L)é\?vi'j %%fﬁ%‘ r%%@hﬁﬂ?é the
dismeménonthéisensaaneolelribe mwdethedigouimeonaenistis also for

controlling the second valve to remain open while the 25 vacuum means

createg the pPaHiBhMRCUM : @nERB BaIghMer WABRECIRL FLelai R WMBe &R, -4

the vacuum means is also for controlling the first valve to close first, and

i) hy e 8esMB8valve to remain open after the female connector

valve closes during disengagement of the female connector from the

male cénnectohe 3Gz ITuse aeraieciarey chainet whotil dimvaaniereieans 2bmprises

Q20064 00830 R GE T %995{{94.1%%%% the MR HERPFHEABRIS Fusing

an actuator that controls the opening and closifg 0

4, The male Luer connector of claim 1 wherein the vacuum means comprises

a second valve controlling the flow of fluid through the distal end of the tubular housing.

5. ‘The male Luer connector of claim | wherein:

the vacoum means comprises a first valve controlling the flow of fluid through the
proximal end of the tubular housing;

the vacuum means comprises & second valve controlling the flow of fluid through
the distal end of the tubular housing; and

the vacuum means is also for controlling the second valve to remain open while the

vacuuwm means creates the partial vacuum,

6. The male Luer connector of claim 5 wherein the vacuum means is also for
controlling the first vatve to close first, and controlling the second valve to remain open
after the female connector valve closes during disengagement of the female connector

from the male connector.

7. The male Luer connector of claim 5 wherein:
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the first and second valves; the vacuum means further comprises an
actuation surface disposed so as to be moveable by the front contact
surface of the female connector to control the actuator to 5 open and

W YHs/4ABFrst and second valves. 8. The male Luer connectéridf eeipp4a338

wherein: the first valve comprises a proximal valve disposed at the
proximkenduithesdnbetarnsesingcthetsetandoralvl teopisags adisialing of
I g S t the distal end of the tubular 10 housing; and the
g%\lfﬁasfog%o%ﬂl%pr&g \Within the tubular housing to open and close both the
proximikatadugistsiosal/Bstigr Torsprisde Anuerterimentdaaf diginsdd whareine
Hhevanuupmeans lHher saampires.aiestient member disposgd to bias
the actuat%]r to close both the proxima‘l3 and 15 é?sta%%%/ggiﬁ%%f% &arg o
PRRIY Bt et dhofetan 9arprs 8mvete resilient member has an inner
variable-volume cavity through which fluid flows, the cavity having a first
volum&. wheMhserptoXitealametdistal ¢alves argegppsed, the cavity having

a seco, HOSI{,J‘m Vg,r%?gelristg%n }Q}% figtv\ﬁ)‘!g e whe n the distal valve is
open: 20 Whereby the resiient member areates & parfists Bmaame et the
wigvaidfesinghe second volume to the first volume during closure of the

distal \alvgodrs PCDRIRRUE! COUPUIRLOELIAIN D wharelly the sal!

end of the ¥n‘ i
has the second volume when the male and aﬁee connectors are ouiar

@Rj_&@@}énd 25 the cavity moves to the first volume thereby creafing the
partial yaGHtR W M%e%i&ﬁmg%ﬁi&%ﬂgﬁg%%ﬁég Qﬁ@%‘se both the
e

disengaged. 12. The male Luer connector of claim 11 wherein:

PESHERAL PRE I8t 18158 a valve seat for the distal valve and a valve seat
for the proximal valve; -22 WO 2006/078355 PCTIUS2005/043338 the
actuat8r proviesmaldibtadrvaivecrerabeakfor tveheistakivaleihat file i ®rther

%@ﬁ%&' ;’%%ﬁ%&%%&é&%?ﬁ%ﬁ@&&'%%%ia‘é Ne. 0D RIQVIGes A posimal valve
distal valves,

10.  The male Luer connector of claim 9 wherein the resilient member has an
inner variable-volume cavity through which fluid flows, the cavity having a first volume
when the proximal and distal valves are closed, the cavity having a second volume smaller
than the first volume when the distal valve is open,

whereby the resilient member creates a partial vacuum when moving from the

second volume to the first volume during closure of the distal vaive.

11.  The male Luer connector of claim 10 wherein:

the cavity has the second volume when the male and female connectors are
engaged; and

the cavity moves to the first volume thereby creating the partial vacuum when the

male and female connectors are being disengaged.

12, The male Luer connector of claim 11 wherein:
the resilient member forms a valve seat for the distal valve and a valve seat for the

proximal valve;
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proximal valve that fits into the proximal valve seat to close the proximal

valve. 13. The male Luer connector of claim 12 wherein: 5 the resilient

member provides the actuation surface; the actuator is disposed within the
WOt mber in contact with the resilient member; movBri&MR8H4E3338

resilient member due to engagement with the front contact surface of the
female,eeBRRELP hEAIBES:CREt ESRONCINEBOVRNEB Rl 9 2e UBEOTi O into the
en 10 and close the distal a roximal valves. 14. A male connector
LAt RS 1R e R RO B R BB TCY U e e
dloidrigwatthetianfiteisontheptokinzling e Fenticoliscthsyfadcenahhba.
internal valve, the male connector comprising: a tubular housing having a

distal end angha proximal enchdhs-distalandcopfigued 15 to engage the

female Luer connector and establish an interface; a first valve seat

dispodbeiTrsilise MEBRSHBIAMGIEH &R 6GPEEATiEPERRRIgh the distal end of

the tullarfiausingiiasoiRieralipiue fisnesessmbiinihaduleaiheusidgiient
the internal plug having a first valve member that engages the first valve
11s?‘%%lp‘r’ﬁ;prevent the flow of fluid past the first 20 valve seat; and a resilient
membeabdisposed thithisiteet tbmissr os sngngacaméentidih the inieroaitact

lug to e the first valve seat, the resilient member having an inner

B B e A e e R open
amgl winee Wisalisthleaficsprraineals at¥esed, the cavity having a second volume
smaller than the first volume when the first 25 valve is open; wherein the

resilieq memberxis dishesed 2p dbalensassmaentehibeemals ©UINBEISH & path
with the male connector causes the resilient member cavity to move to the

Mo W ETREG EAaRteT PEIRE AR SRABCIFFFBTH e Fdpternal
cONeRiGhtaLseRthe cavitidmgnove from the second volume to the first

volumetrgtr}eb creating a 30 partial vacuum. -23 WO 2006/078355 .
TR U528 TRt A P L P PR R L ETE i gonSigered
fir sh yady ehs daiis clisposedrattth endrestaviddtendinfetfedousing;

a first valve seat disposed for use in controlling the flow of fluid through the distal

end of the tubular housing;

an internal plug disposed within the tubular housing, the internal piug having a first
valve member that engages the first valve seat to prevent the flow of fluid past the first
valve seat; and

a resilient member disposed within the tubular housing so as to bias the internal
plug to engage the first valve seat, the resilient member having an inner variable-volume
cavity through which fluid flows, the cavity having a first volume when the first valve is
closed, the cavity having a second volume smaller than the first volume when the first
valve is open;

wherein the resilient member is disposed so that engagement of the female
connector with the male connector causes the resilient member cavity to move to the
second volume and disengagement of the female connector from the male connector
causes the cavity to move from the second volume to the first volume thereby creating a

partial vacuum.
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whereby moving the resilient member cavity from the second volume to
the first volume creates the partial vacuum at the distal end of the tubular

housing to draw away 5 medical fluid existing at an interface between the
WA/ A8# female connectors during disengagement. 16. TRETAfRP0S/043338
connector of claim 15 wherein the resilient member is disposed so that

the cayy moves dnithesfirstie i eraoi ingvadiane the fiest adies Hae valiepoded at
he female conngector has closed whereby the partial vacuum draws away
%ﬂ%ﬁﬂi&n&fﬁ%ﬁ@gﬁglo interface between the male and female
conneethegby ringy s drgagéome niethBe twyiyaimrohneetond i claine ©6the first
wherein the first valv i istal. valve [ ed for.use |
B e R R B AR B vy
theliord [Budd anisting fLathitastembriivepa ivroviatmivd franslsatotingstye diong
&§&%g;§1&gntrolling the flow of fluid through the proximal end of the

tubufarhousing; wherein the first valve member is a distal valve member

that engages, the distal valve seat to prevent the flow of. fluid past the .
il Yoo St B RO EOTe B L DRSS BB afsposed s

gRpageaihe poximaltvaiue seairte foewent tine:flenodf fuiftheasiithef the female

roximal valve seat;.and 2 Wheregp the resilient member i%feis. . .
?ﬁnnc%tor .h S 108%{1 whers % e E.‘[ﬁll vachm CIII‘ BWe aw?y jasi cail wid exzfnng at an
e'internal plug to engage bo e distal valve seat-an € proxima

iradviaceattwienfitst welarme ffrtale cavityeexistingngldserlezgmenimal and
distal valves are closed, the second volume of the cavity existing when the

distal viglve istepenaid 8odheB@ingdfarispREaeingR MalS 400 8aE1R R vatve
a female connector, the 25 male conne

S SROSTHAPTSeEh AT eI RHON ﬁ?ﬁﬁl‘ﬁ@gﬁ@g f}?%%%gﬁ&%%m

aagite female connector including a proximal end engaged with the
male c%nne%tor, a distal end, and an internal valvg? the m
if E?I%‘é

hod \
compridh g TSRy & T ST BT HE M & € OB HRBCIA &t eé“g%?(?ﬁ%ia’?"éﬁ&e m
ofithrel imal éh-choweadtfnio tisolafe tha inteifadeid i denthelmateidognector
d th I fluid at i le ..
comede R A B R R T B i
pairtciontisupre etk et feicuot past thaldisenvretceaineptbingher comprising a
sRRaesioRIo.dipwdlid atdhe laterface Ay J1om (Be BEHICE: the flow of fluid

past the proximal valve seat; and

wherein the resilient member biases the internal plug to engage both the distal
valve seat and the proximal valve seat, the first volumé of the cavity existing when the
proximal and distal valves are closed, the second volume of the cavity existing when the

distal valve is open.

18. A method for disengaging a male connector from a female connector, the
male connector including a distal end engaged with the female connector, a proximal end,
and an internal valve and the female connector including a proximal end engaged with the
male connector, & distal end, and an internal valve, the method comprising:

closing a first valve in the male connector at the proximal end of the male
connector to isolate an interface between the male connector and the female connector

from fluid at the proximal end of the male connector; and
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19. The method of claim 18 further comprising the step of closing the
internal valve of the female connector before the step of creating a partial

vacuum. 5 20. The method of claim 19 further comprising the step of
WRIZUHE8 Y aIve at the distal end of the male connector aftef HgSyp3338
creating.a partial vacuum. 21. The method of claim 19 wherein the step of

creatingeathari phmaguisti eo ks atefeatinlite pRdlpt Mamdton ndt fmine

male gernecior gnd drawing flid al e dntetface,nlg the male connecor.

19, The method of claim 18 further comprising the step of closing the internal

vaive of the female connector before the step of creating a partial vacuum.

20.  The method of claim 19 further comprising the step of closing  valve at the

distal end of the male connector after the step of creating a partial vacuum.

21.  The method of claim 19 wherein the step of creating a partial vacuum
comprises creating a partial vacuum within the male connector and drawing fiuid at the

interface into the male connector.
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