VALVED FLUID CONNECTOR CROSS-REFERENCE TO RELATED
APPLICATIONS This application claims priority to U.S. Provisional
Application No. 60/652,793, 5 filed February 14, 2005, and is incorporated
herein by reference in its entirety. FIELD [0001] Disclosed herein is a valved
fluid connector device, for eXAMNEITRRIRIGENDE{ARor that attaches to a
female connector device such as, a female luer 10 connector, to open a flow
channel between the two devices. Engagement of the connector devices

provides safe and gfficagi Ef&ﬂ'f(% ' licati t e

desirable for hospi@;g,6 (S:gﬁlc%?, and la c&rlgitccl){r%/?“u\%%e. @/§ng 15 [0002]
Medicalpals,|Wef GO PRERIPSHRY & RESpeiansdardiZgditresoRd e, standard
ISO-594-1 and 594-2. The geometry and use has been relatively unchanged

for madH§EEraary deS thrd dtiRsRERIF et e C BRI raea 4pYs entirety.

transmittable by needle-sticks has driven multiple advancements on the
female side of luer connectors. Injection sites and standard female luers
have in many cases been 20 replaced wijfy'peedle-free connectors” - i.e.
female luers with an integrated valve. The valve is opened when a male luer

is inse[t@d 1N1oifiesde nigeiniheninel malecduasdsramavethriheviplvencloseRier

The needleless-device dagta}ion in healthcare continues tg.be fjr'ven by the
connector that attaches t emaéf[ COlilIl ctor deyice such as ;Iifen%a 3 hler

need to reduce the number of needle sticks, and was “acCelerated by needle

stigk prevesttion tegisiat dlovQtirenddrefitsitthn ¢ediddess 2 Fdmgemsiinelue

reduction QL igiaEGRIURANRN. OL SR CRIDRPARHRARH SYRIFMS Mpfications that
auto-close, keeping fluid path sterility in check. [0003] Typical luer

conneétfofsiitiiedos espdalislieisaaeddrRREi9®iNEerted into a female luer
connector. The male luer connector is typically threaded onto 1
corresponding threads of the female luer connector to engage the two
devices so that fluid may be passeg bepyasg g without escaping or
leaking from the connection. [0004] Male luer components are adapted for

use withoonltiplaidavices ad piRcesdIes « sighaskhanathesapydtoashdard
tranSfuI§i8p59a[]lda?1 Q&?—Em ”lelgeicgier:]oerhetry and use has been relatively unchanged for
many years. However, the advent of communicable diseases transmittable by
needle-sticks has driven multiple advancements on the female side of luer
connectors. Injection sites and standard female luers have in many cases been
20  replaced with "needle-free connectors" —i.e. female luers with an integrated valve.
The valve is opened when a male luer is inserted into the device. When the male
luer is removed, the valve closes. The needleless-device adaptation in healthcare
continues to be driven by the need to reduce the number of needle sticks, and was
accelerated by needle stick prevention legislation. Other benefits to needleless
25  devices include reduction or total elimination of sharp components and systems that

auto-close, keeping fluid path sterility in check.

[0003] Typical luer connections utilize a male luer connector that is inserted into a

female luer connector. The male luer connector is typically threaded onto



5 During these procedures with conventional luer devices, exposure to fluids
- cytotoxic drugs, blood borne pathogens, radioactive drugs - may occur and
result in serious consequences for the patient, caregiver, housekeeping staff,
or any other individual who may come in contact with the fluids. Currently

availalsieriesarading thepdredfitie faheln eamesvadcsirimerhze e i disfstigesiso that
from itgfemale GopReSiigniO MavnniRdiee SHhsnaesiaLhe AROSHNREon.

leaking the drug or blood contents, and thereby exposing those individuals to
the potentdllyhrmiutcopteniss dbadipreanbr procass fultipowng candale
luer fram, i fuidic.system,confiection if o sLEI2mp ARd.en femove, (as
with art IV sets, or Juslf femove with extreme caution ds to not 3rr|p or spill the

fluld. TRigipgdbesssProvdtEastEiativViedits] rvondfvickumranserede, 18 dnd
does ngiaddiess e RRENNIREFARSAidhadipoifbamale g R¥ePadh&ult in

clamp is successfully used. Additionally, even if the fluid does not leak when

the coHOEIGYHE HISEhAYEIPIE reSFgRIcAROtSketPiES A AP B the
tip of thelicanneckorsmmaystiihehacnith [ROALIErediausly desiciiethMalied
male luer connectprs require an.internal pos that is provided by a specific
e of R B S S 0 o
td Protrudetitresitice swdbiventen sdatie ernPiribegrdatkitiniits dthe aldilitgdopntvats, and

devicedq, Ex‘ﬁ(@i?n@{ﬂ&i@%@W@l@lé%'E}%%ﬂ%ﬁﬁ‘&i%)?ﬁﬁ%f\ﬂ%&%eﬁﬁ?‘%’éecurrent

commercially in use. [0006] The previously described male luer connectors
may aRETEGEHE TRAYIBR? D1IGANRGS oM BoHEIHS thsteBreonssHer M8 dstskmp
male badytithencoanacian thuy onplicatiReghiive Markaciv ngReeessnot

due to space constrajnts within the male luer tip,.and may limit.the flow rate
of the SERAETl DT P s Rt St ea s dog sy Sy £ o
Stme prévicusiytdddonibég palesdindalescotineaorStutilirderhetalvsprihds cheanp

30 may, maKke IRy Red MRLEBRARS Wak!Gahe aNAaHESIQEd KNG faergy of

the spring 2 may drive the valve component internal to the male luer toward
the tip CPi& AR Higsgngr xperssisHranaryplef Suidisnsrinamodubofin ths
upon diseasnastien: s8] aiher previously described valved male
connections include internal valve

[0005] Previously described valved male luer connectors require an internal post

20  thatis provided by a specific type of valved female luer (such as the ICU Medical
Clave needle-free valve) to protrude into the valved male luer. This greatly limits
the ability for the device to work with multiple female luer and needle-free valves

that are commercially in use.

[0006] The previously described male luer connectors may also require multiple

25  valve components that are inserted inside the male body of the connector, thus
complicating the manufacturing process due to space constraints within the male
luer tip, and may limit the flow rate of the connector below that of the flow rate of a

typical male luer.

[0007] Some previously described valved male connectors utilize metal springs that

30  may make x-ray and MRI images unclear, and the stored kinetic energy of the spring



components downstream of the tip of the male connection just beyond its
base. 5 While flow rate through these devices may be acceptable, the tip of
the male connector is left exposed to the environment, keeping the patients
and clinicians at risk of exposure to droplets or mists that may easily be
expelledafrdrivovibhirathie coprpyoitimeroditivetin aele breneetordietse pf Tvavele
designg alspasuifer fromubaving: spulipls: eam RANSNR acldped erraplrxityand
cost to assembly, and may contain 10 metal springs that may make x-ray and
MRI injegssy mﬁmeiafeﬁ@ldntyarea&ybéhefsezedeﬁagfﬁ)ﬁﬁecﬂemwabdabiﬁm{&@(s)a]ve
Otner previousiy deseribed seilissaling male conneciars may be imitedn
their comppatnb ts ith ex@}lng neebie-iree vaives on the' market
examp¥ghilsdine mmlsebngélélhaed@omwnﬁdrm@s@n@b&whbélnoﬁtbenbﬂe with
some {emala d 2MeVES RHEL AR SMATRIE) With HR. e paak RLOIIERE ARt

However, use with female connectors with internal posts would geometrically

prohibfitheliRERR SR BratPRISHEr RS Sk T camH RS SRR Sy
male tlmhkeimlﬁes@ﬂwmgmﬂlwtam&ge)mm&m atkeafethen devicagtqatemtialling

rendenng(;J el her ungI?earll SIe n. addltlo ggggs\/tv{ghég some of(lihe Ere\ﬂgynsly
describeé $e?fs Ing maj (%gcon Hec o}/aeagns protrude tehroug g

eldsticmeerinipen ssabsingaielesegeend Bt inrethannkem aA gbgbaflthehese

dewcedég%gmqu;@gyﬁj lydgarmful fluid droplets on the tip upon its
disconnection. [0010] Additionally, other previously described self-sealing

male lyesosoronaeipisy wiltiyhiaserbsbive-Rlugscwaild meofes@ntlybe limited in
unattragctive in bo thelr 5|ncompat|5?ﬁ Wlt some | eedl frelg valves on

thelr com at1 1Stin cC cC valves I SxXam
the market an Y(/)W flow' ¥ates roughthé eV|ce ese deViée

would mn@eabm;;atml@emﬂmnnanyd@sgdméyd@ vaivpgihkving: intemiahpdsts
(Sych g the (G4 Medicaktlavanasdi:ihae Y@tjﬁﬁ%} r@g&é}e ROSEVERUIRG

geometrically prohibited from insertion mtot e ID of the male connector tip.

This witildIfikeRPerAPRaYEREBR bR ooTte sepmmetigat yarclibi e Msedp et

the othge unesalbies:3 Q0 1;111]&56& tedasigniog dbemEangarngnikie uenaanactor

to be a,valved male r gapable of camy letely shutting off flow at the
tlp Of the%%ﬁetoc% (%] OI'CtE IH ( 86 1CES, potentla rendering eltﬂgl‘ unusgbvi/e t[

addition, the post within some of the previously described self-sealing male
20  connector designs protrudes through the elastic member, causing a "squeegee effect"
on the internal post of the device, leaving potentially harmful fluid droplets on the

tip upon its disconnection.

[0010] Additionally, other previously described self-sealing male luer connectors
with biased valve plugs would be inherently unattractive in both their

25  incompatibility with some needle-free valves on the market and in their low flow
rates through the device. These devices would not be compatible with many needle-
free valves having internal posts (such as the ICU Medical Clave needle-free valve)
as the post would be geometrically prohibited from insertion into the ID of the male
connector tip. This would likely damage one or both devices, perhaps rendering one

30 or the other unusable.



with no restrictions within the male luer itself, the problems listed above may
be avoided. Additionally, if the male luer connector may be adequately
disinfected by 5 swabbing prior to connecting or between connections, it may
eliminate any need for a cap to be used - an extra component that adds cost

and of{g0 1 e ERMQRIQ%n SN % ARtOaCNSRBEIN GO VARRA male
disconnection, the ! d?{,%/({??gﬂﬂuild t'gaatth, ste ')Iié}y may bet,mo %rea ily .
maintaifed WhEMRRE G SR RIIE 15 EXPo%AH S thal dh PaIiaMes st
[0012] Witleneforgridisolosebihgreinals hiendselistivershlyrsdrpdtibiec/mvebe
male GOnREEIK dRRREHY BN CANRINR ThEnilkibMAaLS iRISANRIMERHIRGI&IRA by

when engaged to a standard female luer or needleless connector. There is

also diSEIBOE ANAINVREC RN REBHET (ORI diSRhgHBRG S s for
the maleaonriectordsoaheattusersipintheticondéctostang pfote btedfrsriost.

hazafciﬂHﬁ&[W%&HﬂMﬁiQ{l}/Qﬁtﬂ&ﬁ{‘%%?fr 108 R bR SRS Blyid path
connector tip surface. SUMMARY OF THE INVENTION [0013] Valved fluid

connecteis dauryiberr e et iNcR ANGEIVEP TR CBAHE QB PTise be exposed to
engagermentiwithentemale connector for use with an intravenous line (1V),
syringe, 20 blood collection or other fluid-type connections. [0014] In one

eMbodPddk Therafoed disalesedhniatitdy dorqarovishiigailyicomergtiblerripiedipala
tubulachéstogthaving 1y ewtel siifacnianthan ARNBEISHEPEErd IR BIRhged

end and a distal end. EHE%PE%XI'”é%&ﬁi‘eds%%%%&%’r'.e ith.a famaje gonnector; 3
tubular member posrﬂlonec? WitAi ttie ousing comprising: an axial conduit
betweamk proxésiaminghal.ana disteheed! serlsoifehs mdkcwnaedeindnhetnsdrs of

wall elgmenhieping AORREFBRhIOWELARRESINELERRGHIbHREWRNSIEMER or
bisecting the axial conduit into an_ upper and lower axial conduit; an elastic

memb&P dBHISHLIRG RSN ARHACS rearward end: a flange section
positioned at the rearward end securable within the tubular housing; a first
laterally protruding sliding 30 seal on the interior surface of the elastic

member adjacent the exteriQusIVIARY @EhE tubNEN Ioamber; an interior
surface portion having a diameter larger than the diameter of the
[0013] Valved fluid connectors described herein include a valved fluid connector for

engagement with a female connector for use with an intravenous line (IV), syringe,

20  blood collection or other fluid-type connections.

[0014] In one embodiment, a valved male connector for providing fluid flow
comprising: a tubular housing having an outer surface and an inner surface, a
proximal end and a distal end, the proximal end engagable with a female connector;
a tubular member positioned within the housing comprising: an axial conduit

25  between a proximal end and a distal end; an outer surface; and an internal wall
element forming an upper and lower opposing conduit, the wall element bisecting
the axial conduit into an upper and lower axial conduit; an elastic member
comprising: a forward and a rearward end; a flange section positioned at the
rearward end securable within the tubular housing; a first laterally protruding sliding

30  seal on the interior surface of the elastic member adjacent the exterior surface of the

tubular



tubular member exterior surface positioned forwardly from the first laterally
protruding sliding seal; a valve member integral with the forward end and in
sealing relationship with the proximal end of the tubular member; and a
movable conduit 5 defined by the first laterally protruding sliding seal, the

InterlOn (26, ROFOR Ak QUIBH AU A6 01 IR HAIBF BRTTASI AR o e
annular collar located within t ousin ween elastic.me er.an

e AT AL TIPS TR ThE AAAL BB S TR Bollar
slidablpratovaiselberg et theatubulembausiegdmdthite &asticl meimbémigaling

diSC'O%Qﬁ@;f?s[ﬁlp%WBIQ&BQP&@BF%‘M%I@J&@%%&%H‘Q%QH@E asfalar
collar is urged rearward, stretching the elastic member flange section and

urging tRETIGaBR b e bR Ut s A S RS BisHE AT ARG asp ok

conduitstanshthaed ofahralivddl @tembentad awimgflaid dmiownri¢atidrinbbéween

the copgiits ANGWRRUAN IAG (YRR RS WL CRNGH U HY ORERING e

valve member. Upon disengagement with 15 the female connector the
annulafdsraE il s A E SRl Aty ooy 1 IRE OV R thctYRIaG g Utiisged

sectionheeldirg fileidbearragoicaidon between the axial and opposed conduits
B B e e ORI A B
member. é]]nlnr?an%%ﬁer em ogimen ) a Tluid connector comprising: g
housingaeraed astidcRogHemberconipbisilgnadoraim wd duigiegit nwitrable
valve memhesandarRaawarhand tl@ﬂﬁi'%%fpﬁ%&g&§&ﬁw%%‘@ﬂmﬁﬂ%%l wall

housing; a tubular member with a proximal en Eositioned within the elastic

membé ,qﬁétﬁ}mmélf%\%%ﬁ%%ﬁﬁﬁ%qﬁgﬁ?&é ?r?°§€'é?ﬁf'©“ﬂa'i%rf?6ﬁglﬁli'ﬁ (Rhwar
the valvermtenviagreaiotherelasticfeainbae andantlisiedenthoeaderchiertiaat with
h?)ysint%; n annular c?llatlilmemlier Iol(fateddbetw%?n th%f htousin a(pfl 25 t(E\%
elastic mMemBer and in contact with the flange, the annuar collarmember . >
slidabltherolrabie atereentitie tolixirfty snatimaualasticnrheimézar theherdimthe

annulag, GAUAr MEMREHP HFAGH (RAMRIAYAM NG HHPLIAL (REMBLI RIRX IRA

end stretching the elastic member and opening the valve member, is
disclosédVaMs8iPEhe female connector is engaged to the valved male

o S oL S A TR e

irko a stratbhechbposition aieoversibiydiperging with ¥vahleermembearand a rearward end
comprising a flange secured within the housing; a tubular member with a proximal
end positioned within the elastic member; the proximal end of the tubular member in
sealing relationship with the valve member of the elastic member and a distal end
secured to the housing; an annular collar member located between the housing and

25  the elastic member and in contact with the flange, the annular collar member

slidably movable between the housing and the elastic member; wherein the annular
collar member is urged rearwardly from the tubular member proximal end stretching
the elastic member and opening the valve member, is disclosed. When the female
connector is engaged to the valved male connector, for example, as described above,

30 the housing of the female connector urges the annular collar rearwardly. This urges

the elastic member into a stretched position, reversibly opening the valve member



5 and unsealing the proximal end of the tubular member to allow liquid flow
between the two connectors. [0017] In another embodiment, a valved male
connector comprising: a housing; a tubular member contained within the
housing with a proximal end and a distal end, a 5 first stepped area and a
secondisteppading e pusitivreddoia dipwithefibsr seaboadidreditefihptgean
first grapug AR slastigsmember comprising: forward and rearward ends; an
interior and exterior surface, the interior surface adjacent the tubular
membgo( Bt ]l éash@her atexali peattusiary @mihie mﬁﬁf&m@mﬁﬁﬁel@nd Eouah@ a
memb I tthef rward en astic member and in reversible s
olatio U T T G e e e TCAAE SR AR ha.
[0018] fllnsemmh@& wnodiatentnd vebped arralpcassentbigreerdbyridity: fartuiiepasd

portion, cAMBKiSiNG ﬁrE’crgPSGi‘z@' £0AaaNgh Hi: %Eﬁﬂﬂ%%r ¢5-A0d SnaGeRNrd

stepped area positioned forwardly from the first ste area formlng a
groove 4y ATS{RriGharISEICEsRTBHS g S TRINAFE|E i tRelar
proximateibelr O tthastungRketE p@ﬂ@bmdtmreaéwwmﬁa&smwmmg@tnber

least a p%[tlpn of nccf; ?%\llge \ Elnot secured to the d# taI e d of t}et

C memoer and 11n re(ﬁgs € sea I‘_F 1018 dlth
pOI"[IOﬂ | era y ex ending protrusions positione Ween orwar

réQrwatd eredimaicadvdite merhibercabtitre ifsdiwkrgend of the elastic member,
the valve member in sealing relationship with the proximal end of the tubular

portior XA s drashanerbedigiegb maM vl R AR RSP G UBPIHERIOf E8HHAELS

the Iat@faiiy@aﬁipﬁmgpﬁqif@amﬁl&ungm therelasppeiesica mMambebHAetEped
stretched posm 8p€en|ng1 vaI emberl dls?Iosed 0019%In eli
one I\é

arca S1 orwa O, 1rst St e arca 10rmin rpoye; an elastic
another enﬁ’Bodlme ﬁ[ll,l conne r comprlsmgga ﬁJBU ar ‘member

havingnze olilstat engsising.oxinnahehehd na @ stdipg dok preai sphoatiod idkatlypfitom
the pr?ﬁﬂfﬁ@ﬁ SR AR LIARHC IS MRRL GAD R ISR, W&S@Sﬂﬁé Rl HRCRS:

laterally 25 extending protrusions pl’OfeC ing from the outer surface; and

opposﬁ%CPé%EhW&m disth! Fod rdhehgulagrRoTB PR d AP By %Hﬁ%?ﬁm’i@“ﬂ‘%ons
proximgdsaich@f toaviisawiRITBAR R aﬁd&&ﬁl\m{ij rarrwadd Ol Suiauadinga

portio ofth area of the tub ember, wherein the rearward e
P e LIRS SISO SN TS e 8 BRI LR ety wichthe
unattaphedmahehd ofghetrhelnbyertaintheforvarchiebld odghgmlagtvath a female

20  connector contacts the laterally extending protrusions urging the elastomeric

member into a stretched position opening the valve member, is disclosed.

[0019] In yet another embodiment, a valved fluid connector comprising: a tubular
member having a distal end, a proximal end and a stepped area spaced distally from
the proximal end; an elastic member comprising: inner and outer surfaces; laterally
25  extending protrusions projecting from the outer surface; and opposite rearward and
forward ends, the forward end surrounding the proximal end of the tubular member
and the rearward end surrounding a portion of the stepped area of the tubular
member, wherein the rearward end of the elastic member and the distal end of the
tubular member are unattached; and a valve member at the forward end of the elastic
30  member, the valve member in sealing relationship with the proximal end of the

tubular member, is disclosed.



30 member, the valve member in sealing relationship with the proximal end of
the tubular member, is disclosed. 6 [0020] In yet another embodiment, a
method for improving human safety during manipulation or transfer of fluid or
chemical agents comprising: providing contact of a fluid or chemical agent

with a MRRImsieasohacemhodinecyhiyar thrsl éoconnecioe lionaprisipgy: during
housing, A & l&sHGOMEMIPST EomNarE? Dgk Aty At ERFHEEIAI NI hathe MGIME! of

member and a rearward end comprisin% a ?ange secured within the housing;

a tubidMHEmBEMiGthagsoxithalr ehGhBeli SRR Githifanalwd S nremperr
the preximpakendadfoinenihulaasie mbabdn saglingniciabonsidpndithidhal veithe
member, of the glastic member %”Qb@ distal e”adﬂ%%“é red to fhe fioysing; and.
an annljallar co Fallr mem%er oca eé‘ e(fwgen%e OL%Sing angi Yﬁe elastic &
membétbatud ireatatacitiwvitbronebbeidmgeitivne dwiibiatisotiastmarmbbersHeably

mov?‘%‘?o?ﬁﬁ‘ﬁdee%ﬁ HE%@MI&Q ;ﬂ@ﬁﬁ&%n%@ﬁi PeamPShi AR PLE ansteringor
manipulating the fluid or chemical agent, is disclosed. BRIEF DESCRIPTION

OF THY BRAWINEEPe Y {ifApleserehivdhfibRINEpR S @ft@pnular collar
undersieathéranedize bellowingdriaiiad adesesiption eherabiousExaroptatyvith the

embodiments, of the invention, taken i njuncti ith the accompanyi
pilpem Sy A e R R NSRS
[0022] dhi@ic Inigrerespldddtuvitwiog theneoimplotiehtkedtud eratvodirmaeniofs
the 2Quua|yed; fluid connector; [0023] FIG. 2 is a side cut-away view similar to
FIG. 1 of the male connector; [0024] FIG. 3 is a side cut-away view similar to

FIG. 2 showing a female connector and the valved fluid connector engaged;
[0025] FIG. 4 is a pros i ' lasti e embodiment
of the 25 valved fluid %ﬁ#ﬁ(ﬁg{ﬁﬁ%ﬁ %@%?ﬁ?ﬁ%g}v%ay view of the
tyRulagghePReE 9@&%‘{1&'{%@%& hCOMAARPIR RIAPG ERPRHTSRS 8’&5*?%1

valved fluid connector; [0027] FIG. 6 is a side cut-away view similar to FIG.
of the fBtREAehREIoys gxemplary embodiments of the invention, taken in

conjunction with the accompanying drawings in which like reference numerals refer

to like parts and in which:

[0022] FIG. 1 is an exploded view of the components of one embodiment of the

20  valved fluid connector;
[0023] FIG. 2 is a side cut-away view similar to FIG. 1 of the male connector;

[0024] FIG. 3 is a side cut-away view similar to FIG. 2 showing a female connector

and the valved fluid connector engaged;

[0025] FIG. 4 is a prospective view of the elastic member of one embodiment of the

25  valved fluid connector;

[0026] FIG. 5 is a side cut-away view of the tubular member and elastic member

components of one embodiment of the valved fluid connector;

[0027] FIG. 6 is a side cut-away view similar to FIG. 5 of the tubular member and

elastic member components of one embodiment of the valved fluid connector;



elastic member components of one embodiment of the valved fluid

connector; 7 [0028] FIG. 7 is a side cut-away view similar to FIG. 6 showing a
female connector and the valved fluid connector engaged; [0029] FIG. 8 is

an exploded view of an alternate valved fluid connector with alternate elastic
memb&03RH KB ulas aredalsa-eomipaete stmE 00300 (Ghowing sidedatcenpagtor
view of gltgrnate BRI sMBST ABskelastic member components of FIG. 8
of one embodiment of the valved fluid connector; [0031] FIG. 10 is a side
cut-awg9¢WIGinsilantce kledQ showingreafemale velban goiarcantthe walved
fluid connect greﬁggg%ed' 9%%%@19& 11 is.a side cut-away view of alternate

member component :
tubulaf member and elastic ‘10 member componé’n{ls of one embodiment of

the valypddjuifconnesiar JA033H w14 laamidesyianenievnsimilae to

FIG. 11, showing a female connector and the valved fluid connector

engag S b EAIRREeA s 9§ BiY ek plotie FuRatiBreahoh M nahe S AN F prpector:
conne [ lternate elastic member and tub mber component; 15
T S et s R et
elasticconantoe podhporleeddlofdcind3o{0086kRIG. 15 is a side cut-away
view similar to FIG. 14, showing a female connector and the valved fluid

conne¥8P &Ny dd; F003H MIGVEE idan b asErve Vit orsm Ry ARite

comnegtiompdti aiipsnaie <@ elasiisomneper abddubylanimemhetcomponent;
[0038] FIG. 17 is a partial cut-away view showing an alternate tubular
memb&ddt Fladio menbentambpdinventn[ROBOFIEIG.1 1 hisvanprotpedtive

view SRl B, /v AU MAJEOARIREPANGSIF endaged; 25 [0040] FIG.

19 is a side cut-away view showing an alternafive valved fluid connector

embodigogntHROAL] 516 c2Plisied SIS, G traWRYMIB WSl AL 0 BHect@ with

Showin? an altelrntative vgllveddftl idlconne tor embodirpent and female
conne E?Pé%%ﬁ%bﬁ member and tubular member component;

15  [0035] FIG. 14 is a side cut-away view of alternate tubular member and elastic

member components of FIG. 13;

[0036] FIG. 15 is a side cut-away view similar to FIG. 14, showing a female

connector and the valved fluid connector engaged;

[0037] FIG. 16 is an exploded view of an valved fluid connector with alternate

20  elastic member and tubular member component;

[0038] FIG. 17 is a partial cut-away view showing an alternate tubular member and

elastic member embodiment;

[0039] FIG. 18 is a prospective view similar to FIG. 17, with the female connector
engaged;
25 [0040] FIG. 19 is a side cut-away view showing an alternative valved fluid

connector embodiment;

[0041] FIG. 20 is a side cut-away view similar to FIG. 19 showing an alternative

valved fluid connector embodiment and female connector engaged;



8 [0042] FIG. 21 is an exploded view showing an alternative valved fluid
connector embodiment; [0043] FIG. 22 is an exploded cut-away view similar
to FIG. 21, showing an alternative valved fluid connector embodiment; 5
[0044] FIG. 23 is a side cut-away view showing an alternative valved fluid
connet89AEiiadirhismn FOOUBICH 1G22 shigvangide digranes wkad dimilapto i,
23 showipgaaicaiternative valved fluid connector embodiment and female
connector engaged; [0046] FIG. 25 is an exploded view showing an
alterngivee3jaived2fluicheerpieatarcutGrenybocimantia[A04T( F1G sRéima side

cut-away view Shﬁ‘{,‘éﬂ% an g(l)%enreré?('g}:veem%%lalie% lﬂrwd connector embodiment;

[0048] e&%elga side cut-away view similar to FIG. 26, rotated 90 degrees
alang waisof 16 canneaiRiwhy (RQ4 A &ifie 28 Aad@ it CHiRWaY;yiew

showing a valved fluid connector embodiment for an IV tubing line; [0050]
FIG. 26985c4158WRediBRwing a valved fluid connector embodiment with a

syring @};’[ 51] FIG..30 is a side view. showin \ZJLV d fluid connector
cnod NI L B 5 Ebc At e O A R SR
OF THRIFM BODHNENTS c[00skinthavdeaw i yichenoreatgrgedescribed
herein may be considered advantageous for many reasons. The valved fluid

conneéi3tthAY b2 im&RigEcdy Eanthettne A GavE e AtsiAdldireRReeig

of the valvedmrale connector is self- closing so that it ensures that minimal
amounts of fluid remain on any exposed surface of the connector. When the
valved(ffdl tbhndctorasidisengagedifreshawmingppradpniaie emaleddbrndector,

the malg conneSiNSeals off to protect any user from 9 exposure to
potentially hazardous fluids. This helps ensure hazardous or highly

[0048] FIG. 27 is a side cut-away view similar to FIG. 26, rotated 90 degrees along

the axis of the connector;

15  [0049] FIG. 28 is a side cut-away view showing a valved fluid connector

embodiment for an IV tubing line;

[0050] FIG. 29 is a side view showing a valved fluid connector embodiment with a

syringe; and

[0051] FIG. 30 is a side view showing a valved fluid connector embodiment with a

20  blood collection adapter.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0052] The valved fluid connectors described herein may be considered
advantageous for many reasons. The valved fluid connector may be a male-type
25  connector. The valve contained on the end of the valved male connector is self-
closing so that it ensures that minimal amounts of fluid remain on any exposed
surface of the connector. When the valved male connector is disengaged from an

appropriate female connector, the male connector seals off to protect any user from



toxic drugs, such as those used in chemotherapy treatments, are
substantially non- existent on the surface of the male connector. Also, bodily
fluids, such as blood, are substantially non-existent on the surface of the
connector thus minimizing exposure 5 to potentially diseased blood. The

valvedegopieetomerpisodiyieatsdaus uistsd Reirdinlpakomisitheamgnuuel highly

swabbipg oape-side sk svRbhirg HQ‘P@HI%%Q%H? @ Ritmal Hl?s‘t’éﬁ%l%yﬂe
connector and the valve member is substantially flush or extended. [0053]

Referrﬁiﬁsf‘f)“?‘i’é%16f"af?ﬂe?fal\‘?aﬂféﬁ%%c@énﬁé%ﬁo‘?%%ﬂﬁ?éssa%%]?a?(’d are
membeiit3thaiing woflargedoarnict elasite oiembenzchorshstappadangapane:

second 10 Ste area 0 ned,forwardly of the first st
forg;n g?%gve I}Lglﬂﬁlhéseg 8%1%9?71(1;%%&/ ggurfié\(,ﬁor? é/ttﬁe p‘ra(%xclirsnangldﬁ Sfr% ?ﬂ“erem
tubularhesheiiber Thenall astibbimeenbes-hidsdsabbingritsen durepvisminianal

sealing,slif4 {aatRpensanst sIRSEs agcess it ohshe R Malend afHagd,

tubular member. Base 6 of the elastic member abuts the flange 13 of the
tubulareossnirerdenmingHmysen seak] 1 vElastiomembeebribepmpsis@sbular

Iateralll;{1 endghgaqllu Ss;e i rigfaglonndeq%%pgrom at Imengya b deg%na "\j{g‘\*’/e

membér-g'and [ower and'is afieast par |alyforwar o groove
LUQ 15wreydbaaf Qpnsidestbivevordihel theiifiatilesipag ere@ foov grogveetaivides

the lugs db HRADSIGIOIAG FhdDLRIARIE M IPEE hbGS mARPOPHUIRHC

approximately 90 degrees to the direction of slit 4 to assist with biasing the
slit opdPETERB AR VEFVO NRREFHE SARAHERS CalfH BreuhisriiePROSIRP i etesiceess
circulafiyosidh G Frayibelsguarheubdlhenivhular Beswer @sdiglastitember abuts

member are secyred.or integrated.with housi r Housin
membg} 3:1’) eo(ingenﬁd sqe)c(:alt% rrens}etlﬁeefo?/(\)/renrllgégﬁgﬁr tso”ﬁe% bJaEZ% Uﬁn oft %er >
tubulacenemiserlajo@B kAkednatively | elastieoned riper8 magyybeidivactiytween

attacheg) {o Hfb‘?n%?'é'%d%é&&emqﬁf&ﬁﬂ%ea%tﬁ& %E%Kl%“ﬁ!ﬂgam%@’@%ve 17.

Attachment may be, for example, by adhesive, welding, solvent bonding or

snap- fk‘uﬁ)i‘%ﬁlam'iﬂé’f ﬂ%@ﬁﬁ@%rﬂb@hﬂ@%lﬁf@éﬁ%r@ﬁﬂ%@ Attdefrivente

elemenigs2k i@oangagingecsimpaiiefeialer qannastars @iRdipredrysiansnddely
for Iimiéi@g the de oflnsertlo é)é%female C nector%zslorthet nS|tof

lugs 15. 8%Ieiit UHd 8 Bl Shroti iy gghsslif gpen. Groove 17

20  may be symmetrically or unsymmetrically tapered, circularly cut, or may be square
cut. The tubular member and elastic member are secured or integrated with housing
member 19. Housing member component 19 secures the lower seal 11 to the base

13 of the tubular member.

[0054] Alternatively, elastic member 5 may be directly attached to the tubular

25 member flange without a housing member. Attachment may be, for example, by
adhesive, welding, solvent bonding or snap-fit, for example. Housing member 19
includes threaded attachments elements 21 for engaging compatible female
connectors and protrusions 22 for limiting the depth of insertion of a female
connector and/or the transit of lugs 15. Seal 11 is abutted to base 13 by protrusion

30 22.
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[0055] Referring to FIG. 3, upon engagement of the above described valved
male connector with a surface 80 of female connector 79, lug 15 is
translated in a direction opposite the proximal end and elastic member
sidewall 16 is stretched in a direction opposite the proximal end 7(as
indicatd¥3f Ralswin20) Bisd #s vecrineddsnenaphiiartpisolascripasbeating skl

of valvg,mesharithand BRERBRgE camayrealiBeiuasidbgin a
connectors. Translocated lugs 15 may provide additional sealinﬁg and

retainrABRTYEP RIS Lemietimrsddmnd Yatiisgarmdist sdanik! Ovnirithl ina
valveddinaleceasipesitertiis piseingagad frannaifembls eeonecrattes @pentddy
of yalve member 9 aof elastic mempber 5.is closed, sealjng off the nend 10
of LT BeYes OB At g T et Jerdpermigle M
arrangesnemnaéathen\igivemdmisenneftone Jrevidesstedibgdimenyisriiiderated.
Elastic,pgiaRars3AilRPeIe iSaniar mityn MU anchsUBQURHS JURLlBE RGMAE use.

3 with alternate valve member 29 having a thinned reverse tapered annular
section 28RNy Bhag REIAIS drtastass B elrBRl SroRaTar-dhd 7
formingpgap i3Qalvatekahbavwand ammidlatepriajestion skdssqansitiomett opeiend
inl%'de g\fall sulllrface %of elastic member 31. In this configuration, valve

member 28 Will Star eorp3(-i-ning upon contact with a female connector. When

contaciygsg)agse e \8 ¥ RiEembe’s 2 Al elasiic NISMAGhet 4B HEIGH e member

rearwardly from proximal end 7 of the tubular member 3, exerting a radial

eIonga?B%%PféW@iW{Bbﬂ?’é“%"s‘ﬁ AL Ueging Vv a b DRPTY 18 5aRformity
slightlyspiamtdsthireads duelameniswd theidemaleconneciasahgagingviugs 15.
Upon fllJlH eng

Wsagagement of (e thieaded e'gg“e”ts inigemp o}”w"fr@to‘}‘tnﬁﬂ >
the same s the previbus empodiment. | gﬁeﬂfﬂpo‘(ﬁ eRgagement and' axial

Idédingnbylhenwdigm@ed/émfog eg_amfiﬂg Lpeedsoveiid m@ﬂ?@@l@jdﬁ@n 42 is
SUrfamﬁ&%h%é%i%ﬁttﬁéﬂ%mp%ﬁ%_uﬁagm&4&5%&9 RlafbéraPeR g gb‘ﬁi@lration,

resistance of projection 41 transiting tubular member proximal end 7 radially

expandteneRhsage (Lt ahoReGEIR RPN RSMIE edpmaleter I d &8s

may agsighwithnvalyaRpeme gskibsnmayepilieisebeshindesed leyrthedly from
pressure b.etvxfeeg J/'h

Gﬁ &élast[i)c 1memb%r 3] surface 29 F{jmrﬁd 1the matirqusu.rfa(%e h
of the HEEHIE e \VAIVE TWAGHIIER, tiser AAY &b ErEn & Lischie Y&l Wi
seal 45 B0velegsingdrermprdxinidlte der, sindidatnigren gagaedné pleofetiigof the
Conne%ﬂ{ﬁe connector engaging lugs 15. Upon full engagement of the threaded elements,

this embodiment functions the same as the previous embodiment.

[0057] Upon engagement and axial loading by a needle-free valve, for example,
pressure is exerted to the surface 29 of elastic member 31, urging slit 4 to start

25  opening due to resistance of projection 41 transiting tubular member proximal end 7
radially expanding slit 4 prior to full engagement with female connector. This
design may assist with valve opening, which may otherwise be hindered by the
pressure between the elastic member 31 surface 29 and the mating surface of the
needle-free valve. In addition, user may experience a tactile feel upon seal 41

30  releasing from proximal end 7, indicating engagement of the connectors.
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11 [0058] Referring to FIGS. 6 and 7 another alternative arrangement of the
previous embodiment of FIG. 1 is illustrated. This embodiment functions the
same as the embodiment of FIG. 1 except that the threaded attachment
elements are replaced with a retaining ring 67 of housing 67 for "slip-luer”
engag &M Bterfioam e &5 h o sy’ alrathenasanEpivare grojettiidhealiayiess

of hougjpg.GirRrPvidas;depthnlimiing meansioliihefemalR fOMPERr - LReN
engagement, retalnlnﬁgrlng 67 urglng of lugs 15 into groove 17 may provide

tactile FRpeAERI S del GregdRudBRPESHAL atidrh B & g & Hplypd
Referringha feleinSritf}, @ltef natei snsiadimeipsuef thegtigoat memfeataind

10.elagtic member arg;illustrated. Referring to F ? 8-10, tkt?ular. ember
13 e L T R et S e PP o
smallehdisingemangppethsdoniels 7anpediectidpeforngaadipdnorethaiigwiag 67

section, 6, TyHIAN ERREES YRRSY SSSHRNLHMIRLIRASHE Restion of

lower section 68 are surrounded by conforming elastic member 75 having

base 6545ty %’&gécfgno?ftﬁﬁLHSYlfﬁ%mber 15 forming seal 11. Elastic
membe 15 aslateral et Jugs. 7. positoned 8 east parialiuin.

steppe ar and forward o ,Whl orms iower sea ugs
may beleftia singkeannilaststiapeRnfother taditediedsihpeuHousinger 73 has a

compofe.§90a5Heaaned é%%%é?l%gr_i&‘é@é{?'é/s%‘f&%&ﬁ@%’iﬁ'}ﬁi&eﬁg’-

Protrusions 85 _maﬁ comprise a plurality of projections or a smgis annular
projectiBREIZSURY A letgisgERsREGT AbnTErE diniterabierdondde dubyfanmember
female7gaippecietitd manactschigs poftssraichingralasiia s3areirébn@s by

indicated py arrows 78) and opening slit 4 of valve member 9. ionall
touiat DS B DA SRR s et Gl (e er
shdwnjoanregetat lugEIATtid urimtpee g hge hment withofernagd woniigetorened at

Protrusign BROIAGHSIORCONRPREN BR SROHE 2SR MATREIr cal 11,

provides de th-Ilmltlrﬁ?;neans for the female connector and may optimize
opening!8t VAREhe Pt Bets aelatare Phighes sihg s ﬂaﬁﬁgé%%ve.

Steppediapeacisanddaigaidianmeterd88/ensacian pt.eng paawitbnigside
surface of femalg connector 87, w iIe.sm%IIer.diameter lower section 71,

providd SHERTSHEE SIS SirLFING BF BIASHRGRahA gl snnufar piciection.

20  Upon engagement of female connector 79, face 80 of the female connector 79
contacts lugs 77 stretching elastic member 75 (as indicated by arrows 78) and
opening slit 4 of valve member 9. Optionally, tubular member may contain
additional stepped areas and grooves (not shown) to receive lugs 77 during
engagement with female connectors. Protrusion 85 of housing component 89 secure

25  elastic member 75 provides depth-limiting means for the female connector and may
optimize opening of valve member 9 or prevent over tightening or damage to valve.
Stepped area 72 and larger diameter lower section 68 engage with inside surface of

female connector 87, while smaller diameter lower section 71 provide clearance to

allow for stretching of elastic member 75.

30 [0060] An additional embodiment where the elastic member is not secured to or

retained by the base of the tubular member is shown in FIGS. 11 and 12.
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30 [0060] An additional embodiment where the elastic member is not secured
to or retained by the base of the tubular member is shown in FIGS. 11 and
12. 12 Alternative elastic member 750 surrounding tubular member 73 has
first stepped lateral protrusion 377 which functions as lug to stretch elastic

membédigpot ve pgsigemenhanithOferralndoaheutr sipiice Ghighséctntgpped

steppedfieRb PIOBH SN RiCR QIS AN R 16 FRRYPBIARRWRHBEO Y
other shape. Housing component 289 5 having inward protrusion 285,

positiofEA IS SHBHE TS CHngShuoH e pLes BRI isoRsS eral oy yign
secures7elaBititridRmBET ifal) GdSing: Lo BHRGAeNLARO thapk. MRy Algaciuneiientas9
depth-limiting means for fem connector.surface 80.and/oyr stretch of
ot el ch s et mtio i et
housingr@orsigonént 28D3miayeshighitiaptic-teamshonie kxticnmernipencrB 3§ and

provide,a, 10.sealheivean shesiastic membsr eRdithe NRLEIPG.HPROB0 and/or

engagement by female connector surface 80 urges second stepped
protrusiSTeE77 TESRAERPStfeteHitRy CBIAStHERAR ATBRER B B0 LRIV g 285 of
valve manibgcSmplistat 3ealing beiweepretastionmembeatekibdrarsd tuptdaide a

mber section 68 is accomplished with nterference of interior surface of
iy he sty b e S R A
embodimenttiy Huratitunghewsbydhemiestivomesinbay igrovsedyrsdtchmg
retained by the hese s the Let?waﬁgmﬁ%%émm% SRula.ma 8% hasdc

first stepped area 97 and second stepped area 96 positioned forwardly of the
first stapsFRREAmMY ARdNaTH BT pPEkhTAPR S TatcPstphiighrodatesesge of
upper seetion@9.andflprwensecton 97. Elastic member 103 20 surrounds the
upper section of tubular member 99 and at least a portion of groove 95
withoutMéiReéxured ad'§rSetdihedunytliza ste@dasfanbddimelatrisnBmtrae 89.

Slit 10%%‘3?'&% NEMPRERBSIMIRYE'HOIE 6 ARIRFEIURADBEPL YL RiSular

proximal end 101 of tubular member 89. Sliding interferénce seal portion 107
is positisHEyin groote s BrmbRIEY Rt 8T cthakk drangeitrehtigergd arca
portiornd @ésis ealakky g SEusdicial |y PPERSROMINR HaBOYERSKiMvRliled 101
retained on tubular négmber 89. Lugs 59?2 eggnd IatertaII%/ (zut 1arg from ber 103
tubular THARBEICES 18" RS) B 2SR g JARERSFEII SR Ap & B isoRigiNGe
pRoralityuobiendyr tleproprusionsmoffanusaritabiebshi2pand at least a portion of groove 95
without being secured to or retained by base 91 of the tubular member 89. Slit 105
of valve member 56 is in reversible sealable relationship with the proximal end 101
of tubular member 89. Sliding interference seal portion 107 is positioned in groove
95 of tubular member 89. In this arrangement seal portion 107 is sealably and
25  slidably engaged with groove 95, while retained on tubular member 89. Lugs 53
extend laterally outward from tubular member 89. Lug 53 may be a single annular
in shape or comprise a plurality of lateral protrusions of any suitable shape.
Preferably lugs 53 are positioned approximately 90 degrees of the direction of slit
105 to optimize slit opening. Protrusion element 94 of housing component 93
30  secures base 91 of tubular member 89 without securing or retaining elastic member

103 to base 91.
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Preferably lugs 53 are positioned approximately 90 degrees of the direction
of slit 105 to optimize slit opening. Protrusion element 94 of housing
component 93 30 secures base 91 of tubular member 89 without securing or
retaining elastic member 103 to base 91. 13 [0062] Upon engagement with
face 8QoabiepiR Gﬁgug%ﬁ{g&z@tﬂlf%@d%waﬁge @aﬁuyt&n@sii%aﬁysr@@%a/ed

by the ropve 95, stretchin tic member 103 an rev rsuf% and

sealabfS&llY 185 Yo B ASRORATY Hifi oSN Tmomicss Hl%S é Hthe™
connec@mng/wl@mhl&)stahh@lIg)lei@a@ed)wﬂilﬁwen@ﬂm@mmmwomge@@en
may 5ﬂHEOéGﬁiﬁ‘eégfiitiQﬂ?érﬁ&ﬁ@&ﬂtﬁﬂ@%ﬁi%ﬁ@@@%%@?&&h@ &%@&%I»Ofég 53 may

Optionally, female connector may also frictionally engage the outer sidewall

of 2laskid HEABEHS 10 e Re RS G et g S R AP LBk ctpmale
and theoactuatiomphbilit openimndy @pignatynukousing H3oaekdstenalmber 103 to

conneqiari 7 e gl el uen e sian. ot IRadRd AR AL

shownéas described above. Protrusion element 94 10 and/or first stepped
area 9PRAYY deptingirithg mélﬁﬁw%rla%@%% deatipBiislsigy
and maylomummeauadwﬁei&mpamnglanﬁﬂ@s mmﬁa%evdlght@fu@@mélement 94
IRNAGE, 19,115,V uS.H1RQN SISEREROSMANIILING AP FONNS LSR8l
portlon StOpS P verse tra S|t|ng 0 aStIC mgrr%er y coﬁtactlng
steppeRPHien 198 210 053] REfesNE S FHopen B 18d/en BtReARBhaghEning or
embodimenkisoithistaried a&)wh@éagygélﬁee@dastmneeeﬁw SMRtBLHEP®@ ion

retaineghio {8 pase of e ubuRn, membet Tubylar member 43 13 s
steppe areap4'§>e secon eppe area |t|one8 lfncﬁwalr)gfy O¥ t%e first

steppe@dyad reanvatdly mayragngl a@l@qlé%femm aﬁgeaﬁlé& YRRRESEAtoN
103 and lower section 40. Lower section 40 has recessed areas 47 to

rdeive M5B B SIAUFTRERRAT B SEBEH ShEFKYBSAARERRPASS RE et

conneatombas, [ighB8 arenbxydd heafinardeppedcessiarasisdcosiratpipimiprea 46
elastic Sgﬁm%%ffé%gﬂﬁg%%ﬂriﬂs%'AE&(?@d%M%é%W%? %ﬁgmHﬁ%ﬂd 52 forming

dlsengagement ugs 109 are returned to a generally unstretched state and

allow VERR Tlnihersiciien 183 epsslovabirsiing éfd i erdiap Al as eggssed
tubulanresmbes leasedhgftlopariaitymeonitains. dipsicnaesahentbit2s (€064

FifS. Ihandp97INgrsteAnathgrembadiment.of aaRlysd malg.ganngetor
member 55 and opening slit 105 of valve member 56. Upon disengagement lugs
109 are returned to a generally unstretched state and allow valve member slit 105 to
close. Housing element 19 is securable to tubular member base 51 and partially

contains elastic member 55.

25 [0064] FIGS. 19 and 20 illustrate another embodiment of a valved male connector
comprising a housing, a tubular member, an elastic member and a movable annular
collar. Elastic member 121, having a forward end 123 and rearwardly positioned
flange 124, is secured between lower housing component 129 and upper housing
component 131, suspending membrane section 141 of flange 124. Proximal end 137

30  of tubular member 135 is positioned within and at least partially surrounded by

elastic member 121. Proximal end 137 is in sealable relationship with valve
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comprising a housing, a tubular member, an elastic member and a movable
annular collar. Elastic member 121, having a forward end 123 and
rearwardly positioned flange 124, is secured between lower housing
component 129 and upper housing component 131, suspending membrane

Sect_ipr[obgs] qtﬁhé_laeael 1724A8ﬁ9m%_aihﬁn@il%?padgt%i‘ngmlﬁ&e@iﬁﬂm uli%él '2!@15 and
pOSItlone within and at least partla surrounde elasyc me er .
bl S g by sl e By ettt
127. Amterfareooll atetiB9ti$ ositiopadbetne emthentrousihged@8sadlatHa9 by
elasticaBRRRE ARLAILILARRIAS W MEMRER. A SR AL AMEIRtng

interference element 120 of upper housin com%onent 131 secures callar

139 by EYRELRG TERAA R BN RGPS 250 P b RSFI2%E RPBroRIaRKIes
depth-kenltirgnEmednmfoetiredemal e idofimedtaroBteppe ¢ @peac3 32 lofledastiy

member REGYides, SeAINYMRANE AUNg GNARALSNEWIR B%’E‘&'ﬁaﬁféﬂ%&ﬁ'eor-

Step area 321 also may provide improved valve member actuation an

reseal HSRFEIFRLOHBS HiBTe £401E4 groinlciBictRe g atingy 11 @artegigvith
valve mgmbeisactyatian)dr@adicetasowiifisiepgagement by female

connectar rising posts. 10 [00 When the female connector 79
el (LS ot i S e S
connedeoy edgafescddliel theGeamtd avgeerthiccnpiizns eebaniaitiydTiis uihyesollar

memb@%% afiﬂ@lﬁ%&?rﬁ&%{ﬂﬁﬁé QHH&QS%'QHSQ P51 %ﬁﬁgtg%gioned or

position (as indicated by arrows 147) openin%avalve member 127 reversibly
unsealtg'thedmesiomiasiedisetrd Ryt mdmserteansivegePaoit 715
betweegyHhigtMyasennecties $rdRG lehiicSthd 1nBbl il usiraber anallder liquid flow

e[gboq;ment ofha valved male connector comprising a tubular housing, a
etweegt € two connectors. . .
tubular member comprising opposed flow conduits, an elastic member, and

a movaRlgATRHIRI NN YaNEdDale COBDAGICACATRASES ndflk RIARHE or

member 151 having a flange section 153 securable by upper housing 20
compoTErISHE 3 EPHICHE NS A S D BRBRE eI E IPRT 5 S/ Farduits,
sectionn @RS tienbangedkbaothslelasitmembevapvngat Esdwarcoaiiises
valve menfbctar 157 Thl% £ astic mﬁmber 1?.1 h ste[ap%&i rea 322 which
providd2 FEPUF IREPY 15orho R e s St e b S RIS SR REL AT e
drdmetemgreatsr ithaamthievexteonsing component 156 suspending membrane section

180 of the flange 153, the elastic member having at its forward end valve member
157. The elastic member 151 has stepped area 322 which provides for at least a
portion of the elastic member having an internal diameter greater than the external
diameter of the tubular member. As illustrated in FIGS. 23-24, the elastic member
25 151 further contains a plurality of laterally positioned sliding seals (158, 159, 160)
positioned on the inner surface 172 of elastic member 151. Sliding seal 158 is
positioned approximately adjacent stepped area 322, sliding seal 159 is positioned
rearwardly of sliding seal 158. Movable conduit 161, defined by the larger diameter
inner surface 172 of elastic member 151, seal 159, and the outer surface of tubular
30  member 163, provides means for control of the fluid communication between the

opposed conduits. The tubular member 163 comprises a distal end 166 and
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diameter of the tubular member. As illustrated in FIGS. 23-24, the elastic
member 25 151 further contains a plurality of laterally positioned sliding seals
(158, 159, 160) positioned on the inner surface 172 of elastic member 151.
Sliding seal 158 is positioned approximately adjacent stepped area 322,
slidingrseximBgrd Hosithsriwexiradondrity bfislidipgticaall vadinMby alaksicosabier
161, defipggqny thaderosl.dirmeten i sivtacenids o5 elasficpembaidRl .

seal 159, and the outer surface of tubular 30 member 163, provides means
for corlttBNEf tPRRTERS ABAATAICKHL A BRHNESH RsevesagBedtiabruLIES FKe
tubulaproeimbiesmiie 3csomp fsas apiisdal apebil o6l andeil B praximaitnd7i6ad 175,

the proximal.end ing, position ithin the elastic, member. 151 an
bl B R A i B P R s g
further(¢e¥ripdsed mnptarmblwailiceiomibmcobar bétwedrithE/distapenonté6

and praxinal @ﬁé%&sﬁ?gf&lﬁﬁ§8ﬁ€ﬂ§s%@‘ﬁ§§9é§9@ﬁ{eﬁ%@ﬂ%‘ﬂe'?aﬁ'&%%%ﬂ%s

(173 and 175, 5 respectively) substantially perpendicular to an upper an
lower AITFOW LoRAUNEe A8 UR L 11 EsERIRRIGIAD PRESRINRAS testign 1 $9 of

with lipnid& isspasiticnethe Rolweantha hollising eondpaemisigntythe elastic
member 151, abutting elastic member 151, movable conduit 161 and in
cohtactONed this Miestiotechin $dctidh daingfefimggmatctidnalfs@athecvolietor the

secureg faifla0gRSPREIRN, &Q){rm&ﬂ@ é&iﬂ@@%f&'!ﬁé%&%@gd&ﬁéﬁo?f‘%

during engagement with a female connector the annular collar 177 is urged
rearwafrtﬁeWIQ%WWP%I%?%@M%@%W%%W&% 1 3trand pisipenide

membfﬁ@ﬁﬁ@@ﬁﬂaumﬁweehmu:sm@mbeﬁ dbihaanael et ghpgstaErl snadalat 175,
condui 161ﬁ)v?r at Ie é)or |on of the low rSJ) osed fdof\iv conduyit 77% In

the wall GRS S Thchat fasth “JOrtion 8 Ppposed How cohdliit

173. IrﬂfLSCttlmﬁgUmtﬁlgurﬁMmM@m@mnmbﬁmmMmth@ppbsewms
axial conduity IS x@éﬁ‘ﬁ?&f?oﬁghv\(ﬁé' tﬂﬁxﬁ%%&ﬁbﬁ?%ﬁf%%&%ﬁ%& \ile valve

member 157 concurrently opens. Upon disengagement with the female
conne&CHTEN e BFHuIXPBolisFrErZearda (bt iBnakrecnpgearfbviapyular

the relaing ImemarasiRiseco0ard 8kkeatorelagtis Me R PartibRIAG sseabd 58
adjacent w Iltelement 167 etndln f|UI %g é?mmunlci?t on b(%ti/vzen he fluid
opposSH S Ak BT EERAARE éﬁl RERGBIER eﬂﬁ%% Pé5nGRg fui
céhcurenthyciosing baw@mbﬂmp@mw@@dma 3&Ptlpfough the tubular
member 163, and concurrently closing valve member 157. Stepped area 322 of

elastic member provides sealing means during engagement with female connector.

[0069] Alternative embodiments of those illustrated throughout FIGS. 21-24 are
depicted in FIGS. 25, 26 and 27. Thus, proximal end of tubular member 263 is

25  chamfered to assist elastic member 251 in stretching around the proximal end of the
tubular member and opening valve member 157. Gap 184 between valve member
157 and tubular member proximal end assists to open valve member 157 as elastic
member 151 is contacted by female connector surface. Attachment to a standard
male luer connector by threaded elements 302 provide universal valved male

30  connector functionality to standard male luer devices by using the embodiments

herein described. Annular collar 277 has inwardly extending annular protrusion 290
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elastic member provides sealing means during engagement with female
connector. [0069] Alternative embodiments of those illustrated throughout
FIGS. 21-24 are depicted in FIGS. 25, 26 and 27. Thus, proximal end of
tubular member 263 is 25 chamfered to assist elastic member 251 in

stretching angedhditiié prbiihalhesiccofttses wathulangadonbesiving sisieing oblve

membegfehfafedBol SRR NaRRNMEH YeHEANREr 157 and tubular member
proximal end assists to open valve member 157 as elastic member 151 is

contacteayoylferake coanecnsukRes, é@é&@kmdr@()toegrs&adagihﬁmm ifahe
connegtor by threaded elements %Q%d?r %’ e, univers I]l\(/)%&!}/neda%g'i%ll%n%?or
connector functiona ity 0 standard male Tuer devices %y using the
embodintentd ememntsdékmmw BAnmyié;tﬁltéreEerﬂhasWﬁWavmy femelnq.i'mﬁgle—
annulagQrofiusieR 290ihe ARY ANsHetJigiabpRdtid9 LW ieERRRES Wille -free

flange for assisting stretching of membrane 180 without tearingor =~
punctuY?ﬁ&’: fOEPOTIAL EHERE Ao, tﬂ%‘@igwg%?féqlﬁtﬁﬁ%‘al%%éﬁ?@ég ribs
along tis3 aximebtiiedconngetor 11ef ipgcnobodirenipohdni322 asdkidiaadeithe
following additional or.5 optiqnal elements. Notches 181 provides for hetter
fow with S T o e ARy A g T B b e
opposiprg e fof thiegirte noahaeedl aifrageriarescotipbadmealrindhe female

engagemaatheravithy FRUER QUESIHQRAMIEANRRINGSbS J ER PR e Qutside

surface of the upper housing component 325 assist user in manipulating the
deviceCl&thp e S REMEE ORI FRI A H SIS 203D provides for a
tighter ection via interfere with the threads of the female  connector
il b St AL e e R
membempeduitatfarcairalisplacenterotaritity dnghgentis ek (f00ing]cAisanigrential

FI&S. g6 And 4 feaadiionaleraptionallameaisalthr RIgYIGUSe mbrane 180
embodiment are shown. Annular collar 277 has laterally extendin
%‘/H@HP 3&@?&@ of

circum¥@rBriisimPlylidateiiRier apIGts it perared drlnelimitss
pre-loagsefiinesnanenhBQspeutassembiicliterierencelRiemenEA83 plsfctors

provides for limiting the depth of insertion of the female connector and to
Do AL R AT S G R T A g o
providéliogeakﬁst&fﬁde mihfgeallfg amﬁ?mtaimmekﬁm‘rcﬂiategbqlﬁaammwelding
infgriaces 188 8P Iash ARG R BRIVIdR SR IR S IG NS NG, pectively).

[0072] The simplicity and platform nature of the herein disclosed embodiments
allows integration with a multiplicity of devices. Referring to FIGS. 28-30, valved
fluid connector 400 is adaptable to standard male connectors with tubing pockets
260 or IV tubing sets (FIG. 28), as well as syringe tips 250 (FIG. 29). In addition,
25  valved fluid connector 500 is adaptable to blood collection tube adapters 270 (FIG.
30), etc as well as female luers as previously disclosed. Each of these
aforementioned medical devices often containing fluid potentially harmful to
patients and/or clinicians which may be reduced or eliminated using the various
embodiments herein disclosed. The embodiments herein are generally adaptable to

30  standard male luer connectors to provide valved male luer functionality.
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20 assembly of upper and lower housing components (325 and 201,
respectively). [0072] The simplicity and platform nature of the herein
disclosed embodiments allows integration with a multiplicity of devices.
Referring to FIGS. 28-30, valved fluid connector 400 is adaptable to
standai® PdhiEheonhecnsishwithetainidip PotakasprRBoablyIvotsiHgsebiiRIG.

28), a%MYﬂll)lr@s%e%Vﬂﬁg SRR ARO[ GafPiroh 2GR MMEGH{IUE from within
connector 500 is adaptable to blood collection tube adapters 270 (FIG. 30),

etc as WelBLte MM RIS GS Brerb A5 HiebE e B En bidyalyg member is not

aforemeetiantd ameiicalddence sraffemeabotaia unguﬂhﬂdlmtentla:llysh@mf&ﬂem
a§|ents and/ /or cg|n|C|ans which ma}/ngate treduce I|m|n

vatious BRbodments Kersin dieaiosad %%m%gal?ﬁ%nn s[ﬁereln or mist
generally eldaptedhie o Q@@%@m@m§@$u@e@hﬁ¢#¥é€dﬁ@b@m@@ﬁfwved

male I%F;ymlg@@g 1y add s[0¢ i wglve member herein disclosed is

preferably not configured in a compressed state or advanced forward from a
compressed mwtwmimimw@h e theviudoulas membaretabsealdnseandink in

the tubular m Fr Th eval e m er| not J)referab confl%u(ggéj wit bnl%"

internal t6 tt% AALITIRIE régve 1|8}rle &réd s Bmbodiments may feduce

ot@limimate mmpm@;ogmmntm fhsideditoplets of tristalyed ofthebalyenmmber
disengagament. 1hisstBedisclRsee-emBedingas Rfat, %}R'E%‘E%%QE%& and

and safety during use. [0074] The top inside diameter of the valved male
tubulaPFRENTHER AN bersiviar it aoeliitshicohase pithimsanal RS WY ver:
typicallydangre briweabORSRAiband ekl miH e @mecwm}osrﬁ;emhﬁmrment

the insjde diamet rof the valv ar mber as me as most
othor TSR e e b T e e T R R o
valve sinchuddngebubwlet firentber todhodehwitrieranralbpostsn Hewesgepr thidace of
outside, digmeter of Hag Pl ar e RS Ta: H&ﬁyﬁlﬁfﬁ%y %@H&%‘?% Birst

typical male luer (as defined by 1ISO-594-1) to allow room for the elastic

memb&PEeR S isiprstior-tiertlonuthe esHsuasEbRI KRMVdretdhrance between
the ex face of the elastic member and the fe con r |nS|de
a5 et iy aaii b e e
membérerompiaoistesich ROV s ihige oo poects mxyusi dgsgoetponestsnbilf using
pﬁ@fe raalﬂbl (Q ‘?h@‘ﬁlg%ﬁ ngmoﬂs, including but not limited to, ultrasonic welding, bonding,

adhesives, solvents, snap-fitting, and the like.

[0076] The housing may comprise a plurality of retaining components, for example,
to anchor and seal the base of the elastic member, and to keep the entire valved male
connector assembly together. The retaining components may further secure the

25  elastic member into position and minimize, reduce or eliminate fluid leakage from

its base.

[0077] By including an upper retaining ring as a replacement to threaded elements,

the valved male connector becomes a “slip luer type”. The upper retaining ring may

be ultrasonically welded, snapped onto, bonded onto, or similarly affixed to the base
30  of the tubular member, sandwiching the base of the elastic member in-between. By

sandwiching the base of the elastic member to the base of the tubular member a seal
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thermoplastic resin. The housing components may be designed for assembly
using 20 any of the known methods, including but not limited to, ultrasonic
welding, bonding, adhesives, solvents, snap-fitting, and the like. [0076] The
housing may comprise a plurality of retaining components, for example, to
anchoissiieptsslndhthp alsstispamdnttinpherebeactaplal to Neegp rhieantigly, the

VaWedr@ﬂﬁlﬁngﬁHQ%Qﬁ%@ﬁé%ﬂlﬁ%&@&ﬁ&'@%fcﬂ' f}@tiﬁﬁﬁm&g&gmﬂ@%b e
further secure the 25 elastic member into position and minimize, reduce or

elimin &R RaL e et iz bobi By ibstin e iRt abihing
ring asugbiieplaearbantibetivendec-vlie toaipsy e titeawaprefd ravdyarciiicdor a

becom s a "s]zgciuer txpe The upper retaining ring may be ultrasonically

we de sna Colrrelfo bonded onto, or similarly affixed to the base 30 of the

tu bular(me@ et SARINIGHING theBave 6 iﬂﬁﬁlﬁéthcr%ﬁﬂ%i@aﬁ%‘ﬂﬁﬁ%@y

sandwmhmgéahe base of the elastic memniber to the base of the tubular
memb&t4edaapla @ IEHOL RS URS e elurloThigmber s JhtHorEINgRIFEI i
place. Aiteraatedyyltheoneiainingl disiy appeteais mmﬂtﬁrfﬁﬁem&sﬁi@lﬂrly affixed to

_retalnlr}% he elgeﬁlc ng |s ber| the eé’gv 1§libn§ﬁlnt%asehefrﬁl ell%sf]t[{gmrggmrb_er

IS not a ac?]e(ﬁ) ase O ar mem e retalnlng rng
cdn pdr@wvslarﬁpseﬁémblytmﬁid b@lscreﬁnhe Hanermophastic thediase 00T8]thbthe

alternafjyg se- the. ARO¥R-RY Inflcling, QitsRINNG WURARR Q%@Eﬁmvlﬁﬁé%d

male connector becomes of a "luer-locking type". The retaining threaded hub

may bé lRreicBRyeREted NG9 aer 5ty BTHISRF o HRY: ST &Rty sHtisd

to thelbaaee@fvm@dwsmeﬂab%rsaﬁmm&betbalsgambﬁgecﬂlaetmbular
member in,10 r& (Ii:SM %andvxgchlng Iaef base fthe elastlc member to
{ r ed hub may de

C astic r sm
the bade onﬁ UDUAF Thembera Seal is crea ed an the el st ember is

AeNOKGHBR NI A ARG A RGN NB IR IARINIHNG LA GRS ANem;-

interference stop, retaining the elastic member where the élastic member is
not att&gibePtePtieistirbdstnss thiduidmarsnermembBrertranhiigictiat neririgld

be molgerdeans %ﬁi%ﬁl@ﬁk@{l@f@éﬂa 1den[QRéBlidh e tgoutn membrrnf The
valved r:é e conne ect%)stl b(e %r semltr qlcomponent l\)/vhlcbidef nes
a fluid I})l gs?éé% S?rl sggprgl)lr“ Clt e elastic member an sur aces
to affix the elastic member or housmg components. The tubular member will
20  preferably be molded from a thermoplastic resin. Certain needle free female valves
may restrict the flow rate through the valved male connector by blocking fluid flow
out the tip of the tubular member. Notches may be provided at the proximal end of
the tubular member to create flow paths for fluid to exit the cannula despite a flat

surface inhibiting, or a soft surface blocking, or a rough surface hindering, the exit

25  of fluid out of the tip.

[0080] In one embodiment, and as exemplified by FIGS 1-7, an annular groove is

located approximately midway down the tubular member in combination with lugs

laterally extending from the elastic member. When the female connector pushes the

lugs of the elastic member down a predetermined distance, which may be defined by
30  the slit opening to an optimum amount, the lugs fall or are urged into the annular

groove so that the tip of the tubular member is prevented from protruding through
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include the characterization of these terms provided in ISO 594-1 standard.
The tubular member also provides the rigid support for the elastic member
and surfaces to affix the elastic member or housing components. The tubular
member will 20 preferably be molded from a thermoplastic resin. Certain
needletfeedifantkdepsligasemigy: réBtrikeapetiovirapendtdughomtésigalveptimule

connegighy RIOFKIRG Brith fawuttdhe R aldee JHRRE NGMHRE NRIGIERale

may be provided at the proximal end of the tubular member to create flow
paths fSPAGTEPESB3GE e ERNG: dESHE WA SN P bGP aluet When
surfaceobledkintheaeadioughnsudasd hinetaring; tieaaxihmnobfikidfoutief the
tip5 [0080] In one embodiment, and as exemplified by FIGS 1-7, an annular

CO CLOI. . . .
groove'is located approximately midway down the tubular member in

combingdg) YHihIdas eﬁ%@lﬁéﬁ%%&zﬁf?%iﬂﬁlﬁ@fﬂﬁﬁﬁmﬁ?%oW&S’ﬂ%ﬁhe

female connector pushes the lugs of the elastic member down a
predetB¥ipletPaIBtAR R v Hiehl s e Hetisg bymathardigit B5atirly s Aiss

optimuith aareurinithe dugs dalbaeasgdirgaddnie theanaulaolghroo\secse: Hhal/or

the tip Ofiﬁ?ﬁ '[ubLi ar ember(iisré)re\ée(rllted from protruding through 19 the slit

. hi ™ . )
in the gﬂas IC ren%omil)revg. Fé‘%(eeep%r%é Slit opened to a consistent, optimum

agouniRapid!ess.al B IMER IHESR P& MRIE FRNNESIN HHIFHIGEdRIO~

female connector or needle-free valve. The annular groove is sized such that
the lug EHPYSCBEMRF tR e s iBshiecistiard herEuisiiy igh to withstand

attachmignpakthe femaleh corvestaniiOaG8h]1nanolhgy @midesisnenittnat
shownig, a ilidable annular ﬁ?'far coi’ngonent ma¥ be ?fmaqjlned V\c/f'.th lugs
cmalec C(()j\mec T Or ﬂ?e €SS. valvi C(bnnec{ﬂr. hus, Ul W 18 directed into an
laterally extending from the elastic member, the lugs’ may also contain
grooveyprseecassesstof tebeivettm enmulcrfcolkar o e duse @ndigs iguideitive

cosar WhgR HigedraANYaHhel AHOPB A Ao WS GRIMRAMBENER G Pmore

described, and as exemplified by FIGS. 21- 27, the tubular member may be
design¥d e redifatt (ST st ddsmutanerdigh Bresinteshics adte

of rest @nwhilstreataiaiigl pealingtengagenentiwil dhgndemalenasnnesiorMe
needleles$ val}(egco nector. 'Lhug, fluid flow is directed into an opposed
far it of

openinig STHUBLIAF SRS BT SFOHS BRHERSHATLEReS T el agcively

By routing the fluid in such a way, the connector, with a slidable seal in-between the

20  conduits, allows the connector to be pressurized to a greater degree than may
otherwise be possible. This may allow the connector to withstand excessive
pressures that otherwise would result in bursting or leaking of the connector, for
example, pressure generated from pushing forcefully on a syringe, or pressure
generated from an IV pump. The addition of the annular collar in combination with

25  the elastic member improves the pressure resistance of the valve significantly by
providing lateral support with a generally rigid or semi-rigid cylindrical structure to
the elastic member component. The tubular member in this embodiment may
further comprise annular recesses to receive the sliding seals during stretching of the
elastic member for example, to provide tactile sensation to the user that substantial

30  engagement has occurred.
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15 wall of the tubular member, then back into the tubular member via one or
more second conduits, then into the engaged female connector. Both first
and second conduits are reversibly brought in and out of fluid communication
by the movable conduit of the elastic member during engagement and
disengd&AdntyaeapetivedyndBis hettingakrei bl daird sa ekeanidiedieF1GS. 16-
conneqiprnwith@.slidahle sgahipeiveanthgheooehig. AlAWR B ed areas

connector to be pressurized to a greater degree than may otherwise be

possibRESHRRE M AP EMRP e SR AR it LraR s SR8V ALLL e
that otheivasenwvoide] rEisuliliarbatiséing et dealsiporedih efechnaiaciomidfiber in

example, pressur nerated from pu ft}in orcefully gn a syringe, or
el e e
combinttighingtle 28uhie dagtzanember: iRgstovesstievmesst irendafiomeice of

the YaW&MQ HMQ@YaQYc B&%@iﬁﬂt&%ﬁ{ﬁ@iiﬁgQP&Q%%%&QE@%WJ GG Rlers
semi-rigid cylindrical structure to the elastic member component. The tubular

membERhIGKE EBBditHER SFsHAREP RInBHLRe ARG SIc ke By fpre
receiveaghielpliciag, sealsdkeripgstieiching of the elastic member for example,
to provide tactile sensation to the user that substantial 30 engagement has
oteurréd)8a0 Tho8Bk e ymidhes maydwdionemiscHefein beweribawandiage material,

exemplified iR G P bR HHBIREME TRE IR RRARGE,SUEHNANR.

stepped shoulder with'recessed areas positioned in-between is used as an
alternatfOBSHY SnAHALIRAFREBGE BhBUNEPtHE 0B SBRBSIOTISPARRS &t e

restrictsxiigpparépasiohtierielasittune mberdmé comnacionwitthershsitdesiatex,

from translattlijnﬁ dOV\t/nw?rd, hereb%/ﬂ];otcusir} . most ofthhe stlietchirlg }o
actuat the Vave ember. ReSHCting downward transianon of portions of
tHe elastiomentrobbdnthteppesingaeas between the stepped shoulders may
more readily return the elastic member, and the valve member may more

rapidlyl P8RS 5o+ ifiSusigBEErie oot B P IaERcTIih BrH gy tster
comprigeipkaiSHaen aal wethan s e iabl dfep e Rampieged aiidction

ma‘gerialotib?t é)@%%sse_sﬂghselrem resiliespi;gege O(t:icsegliril)% ro %rtéesina be
racliotr RS B St B B EBHRSCTBFrB SR BaRaLiney
Exampteddefl suchthmatéditialthén plade]dub ajenat fiontedttoohaturah sebbersy
aﬂ()"l Iat(ﬁ%’ration. A slitting blade or other piercing member may be used to form the slit.
The slit length dimensions may range between 0.050" up to the full distance across
the tip of the male luer and may include a distance that extends to and along the
sides of the elastic member, such distances typically may be about 0.160”. The slit
length is generally determined such that it opens sufficiently to provide adequate
25  flow through the connector; however, the tubular member component need not, but
may, protrude through the slit opening for flow. Alternatively, the slit may traverse
across the whole tip, allowing the male connector rigid component to protrude from
within. The shape of the slit may be a single slit, cross slit or other suitable shape.
The slit in the valve member may be formed during the fabrication of the elastic
30  member or in a post-fabrication process. Lubricants may be added to the elastic

member material or onto the material to facilitate low-friction activation and return.
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or synthetic materials such as synthetic polyisoprene, thermoplastic
elastomer, 15 thermoset rubber, latex-free rubber, etc. [0085] The elastic
member may be formed by way of compression molding, transfer molding,
injection molding, reactive injection molding (RIM), liquid injection molding
(LIM) SrgbHeprseaitameladmdorherptastibimenaienlosmporsamplayrslical grade
molded;;RpR:thefaslit either just prior to ejection from the tool, or as a
secondary 20 operation. A slitting blade or other piercing member may be
used tpolisen eptsliimitihe sléalengtk dimenzio nsATGEY. fangerae vessddOHA
up to the full distance across, the tip of the male luer a (E)ma inelud
datanc (S e g R S P e B B
distanceshpiuliy preiyudmaboond. 180litinthslakingrhndegeddialyay be done
determingd akihitabjtapgssuRINY IR REYiSt.AdRAHRI2 Ml rough

the connector; however, the tubular member component need not, but” may,
protrudERFE0Y APHAISTPERRIIAY oA dAIRRRIURIRP AR St PRBLR HANHGE
acrosspiloeivdielaiipeallawingiheg dinkeconsestaniigichaovigenentiig prolrude

from within. . The shape of the slit may be a sjngle slit, cross slit or other
S L R A g G i

falricaiipgAHhe Slaslim SAUNaMHRELA (N PR BRUCAROMREIGESBer as well as

Lubricants may be added to the elastic member material or onto the material
to facillbateloly- fHeHsh e R A Rer I S ID Aty RN Mt Bl essure

those apiinied. fohmedicahissehelar examplebynadickngrate csiiapreiflvidsous
[0086] Dept -Iim{ting means, as e%genmglifited in FLGS. 5-368, ma%/ bg bjsmtand to
limit tH8 BRRESH dBAREPHRECIRSH RSB ESALE Bretrastasd BhBf the
tubulaebmpgmbartérormnprotedinig ghyobighth elsliicimtne el dsticermahebegs Thds

May be; Hops WHRHOVACH Y PEQIGRIDS ARALIBT BLORAYSI The LUDMRIHGIMAGT

or inwardly projecting shoulder protrusion in the rigid housing components.
Depth MRIR&HBACGRBVIHEEl GefrbidtahieatioB pErtdd HirR EABIBARS e¥ikigyide the
CONSistaBRy detfing ERGRIUSEthdBRX D RHMR-ab i undnetdramastiam ahus

inadvertent.damage. 10 [0087 T§1e elastic member functions to open and
il T M B R e A

to elimehastel lpakiage under normal pressure

20  [0088] In other embodiments, the return force of the elastic member is substantially
generated by the stretching of the elastic member, either from the translating
lugs/annular collar and slit, or from the stretching membrane and flange, as shown
for example in FIGS. 19-27. Upon removal of a female connector or needle-free
valve from the valved male connector, this tension stored in the elastic member

25  provides energy to return the elastic member to the before-tensioned position, thus
allowing the slit to re-close and any sliding seals to return to the before-tensioned,

sealed closed position.

[0089] Upon initial insertion with a female connector or needle-free valve, the
forward end of the elastic member may function as a clearance fit, until coming into
30  contact with the external lugs or annular collar. This clearance fit may facilitate the

opening process of the slit and will act as a normal male connector tip, which is also

22



conditions. The elastic member is activated by stretching. For example, in
various embodiments, the return force of the elastic member may be
generated by the elongational tension or stretching within the elastic member
between the lugs and 15 slit. Upon removal of the female connector or
needledfrégn¢dive éroplethienga Ve thriddadesh Fratlsrc o dium gadioerdlleelinesion

storedp{besPmPaRe phMBhRIoYdgile BRI Ieadikadth (iR dheplartic
member to the unstretched position, thus allowing the slit to re-close and any

sliding 8RSt TRt £ tHetlinStretdkedpsesidytheichetr pantisier sertlsés] in
other efbedinaentse testetumiaiceinfithefelastit nhemibends aulstantaliyate a
geperate: by the stretching of the elastic member, either from the translating
lugs/annular collar and slit, or from the stretching membrane and flange, as

shownj@EXHPRIS R FiGmBedahd (alPRBHSE QML QS éhiaMRIG FHARBHI AN

needle-free valve from the valved male connector, this tension stored in the
elastic fHEHbRTSE St b einehng rertinthie @iatibavaRmstto Hhepost of
beforesiensionedvyiagitionhtbush abavingdhiashihdante-tloasdantnamybslidingving
seals to return to tiaeﬂbefore-tensioned, sealed closed position. [0089] Upon
e .Tor unrestric W.

initial ingertion Wﬁ% a female connector or needle-free valve, the forward end

ofghe {96@§iif&Q%Q%Eﬁg%%ﬁ%ﬂ&@ﬁ&ﬁ%ﬂ%@ﬂ%é i SRE COYRSL IR e Cher

contact with the external Tugs or annular collar. This clearance fit may _
facilitaf® th 8GN G HIBRE SUBATHES IS AT d Srals MSHINE FiAls invention

conneeiar iipwhichdis @leof@d< Wrbigrat tode aweaiaseadiiaith siandal that

female connectors and nec?1 le-free valves for the first.portion of insertion. In
are designed to,accesse asfan ard male connector t o _ .
one or moré eémbodiments, the elastic member has a 6% or similar luer-like

taper s9g0ial,d4tngand AftersCamplRiG. $BIRIE TG H@%ﬂ;&ﬂ&ﬁé@&ﬁé to

will interfere with the female connector to create a 5 seal. [0090] The elastic
membéiearity v e PReRNSR: arabiddigte@ferestiliabiit svithhapdiragdull

needlenfsegivalvessineludingneedBfregeval/es havingipnstendide wasimiation

such va}v s.will lass through the slit oloeninlgcyl and into the tubular member
0 t?e latereg ﬁé{%%é) ugs or annular collar.

allowing for unr OW:
[0093] Both the inside of the tip of the elastic member and outside edge of the
tubular member tip may be chamfered. This mating chamfer will act to direct the
20  slit open, out and down, when acted upon by the swab-able surface of a needle-free
valve. Further, when the lugs or annular collar are urged rearward, this mating
chamfer will ease the opening of the slit during its activation. Alternately, these

chamfers may be generous radii.

[0094] In FIGS. 25, 26 and 27, cutouts or grooves in the tip of the tubular member
25  cannula allow improved compatibility and fluid flow with female connector valves
that have internal valve mechanisms. Alternatively, (not shown) the tip of the elastic
member may contain a “duckbill-type” valve to increase pressure resistance at the
tip. The angled surfaces of the duckbill valve may mate with similar surfaces at the
inside diameter of the tubular member tip, assisting the opening of the valve member

30  as they slide upon each other.
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10 [0091] As the opening in the elastic member and the inside of the tubular
member have generally the same dimensions as a standard male connector
tip, this invention will allow for adequate flow with needle-free valves and
standard female luers that are designed to accessed by a standard male

connet89PbAIDOGZsEdne seatsplathin hrGnddetseagiiiten al/the dirstibiagiabeopen

by axig)iRigssHedex Arpibe Y v membern By he swakaQla LoRIRbS engage with
needle-free valve. Then upon full insertion, the slit is further stretched open

p
to the t0A c8[strALT AR BY HaHATABTRYF tHehKtS Aty 8 xtaA et tugussyseals
annuladreolaw.[0GO3pBathehenibsiiagi thecdiplafiths @l sie umenbamhasvd

ouiside edge of the tubular me ﬁer tip ma chamfered. This mati
S B e R A B N R e B oy
the swabiahbtaduifat ehofebnaedienfrersidevallFuhbedivwngagahe Wi or

annulagigollacarey oesieanraidiuismaing, shamisiikeasetheppening

of the slit during its activation. Alternatelgiﬂt%hese chamfers may be generous
radii. [6OYH AN B3R BEUMmEmRi St Wi HRRS bACtBrts WFtikat may be
tubulagenernberrath eatviyloalew isipravegragmpaikilidy, avghdludpilesnwiftetc.

female,connector valves ,that have.nternal valve.mechanisms.. Alternatively,
D sh e S e o S SR TSNS
to incréakevphestste resishanidange.tidhetipidilvesch g ¢l surizce seot bhesklogithilll

valve may, gaaiedy ifﬂe%ﬁ?n%@écﬁé’&ﬁ%ﬁ% AdPfevINHIRe HIRMRIS b HIR ML 1ar

member tip, assisting the opening of the valve member 30 as they slide upon
each ofErbY3 \HbIEIANRY RIS SHErGSezas Htein bR eiddig scalanmaes el

elasticpanmper aiebaliseinggdséarcexampidoiviftd @Sd 28ndduabglidhtéfveen the
These seals s@éa}tl)lyﬁgg%age with , the external surf;?,ﬁe of the tLi ular

bul
memb P THIES 2287, G FEYH 1Sl SeSIE" ard ShRwh: h & preteifedt
embodimenyithrdersiping soais thedlusad opchisvktBindrbasedmreddearftow

resistangg pﬁ?&ﬁf%@(éﬁ&ﬁ@';ﬁ@&@&@%ﬂ'} B0GLeR AR RRNAM HAxiaL cenduits

of the tubular member side wall) when disengaged. When disengaged, the

slidingXledisontd eheced thsrxitisP R ardibraustths Suakiar reeRbRIit and
B O O o M DS g, DA R SRR SR MR8 into o
20  tensioned-elongated or stretched configuration. Although not to be held to any
theory or belief, it is believed that stretching tension is more repeatable and
predictable in ensuring that the resealable valve member will return to its closed
configuration each time the connector is actuated or engaged. In contrast, a
compressive configuration normally results in buckling, compression set and an
25  unacceptable range of actuation forces and/or low return forces. Thus, by applying
stretching forces to the elastic member consistent and repeated forces will be
generated during activation, in contrast to buckling or compressive loading forces

which may act differently each time.

[0100] The elastic member is stretched when actuated due to the forces transferred
30  from the female connector, or by way of the annular collar. A stretchable membrane

and/or flange, which may be anchored between housing retaining components and/or
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generated from various sources - such as syringe pressures, IV pump
pressures, etc. 10 The lowest most seal holds back fluid preventing it from
entering into the space below the elastic member flange. The middle seal is
the primary seal blocking fluid flow between the opposed conduits and

preveritingdiaiof tlessubirbogie s tubulde wehibdepiwhemthiovahz2s When
engagged QkRctHatgtnhgmeidaieseahinones Relavqthe (PeRIRe-AfBRstcally
bottom opposed conduit, allowing fluid communication between the 15
bottonT&Hdthe upper axial conduits, or vice versa. The upper seal (closest to
the m nector t| opfines the flu ce an

oAy S o A e AT 0 ) DAL 1o e
and mmvedsﬁm@ caaloviimgfiopi tss tiveen! vhvetandah £ bred iits aarlovtitir gy bl btes
tubular,mepaberHQR Gl Noatiaus SoRGiMERtS stein e sEIiRed i algstic

member is placed into a 20 tensioned-elongated or stretched confi uratlon
AlthoulHeHatte"HB ReItFtd s aharshya6r BER et wanever tharst
tenSIOmet&mmeﬂ?e]&e&ﬁﬂble&ﬂde(ﬁdiﬁdm&@estlfe&ihSdﬂﬂﬁl@tthp&ﬂﬂitﬁl r&fpﬁakﬂﬁd@c
valve me er||| erer} n 1rto |tr% oseeqabc1 |hn1easc ree the gonn ecStP{
is actuated of eenga% %1 i contrast. a compresswe%‘% ﬁgeura iR o a?l
ré8ultsTihcBugkimgy, teompreskionnsetrewl dre 2Biicaconptatiea ahgdiof of
actuatigp faices.andins o returiQragss 4 lg%n@fmgpwmpalbﬁy%ah mgst%%

to the elastic member consistent and repeated forces will be generated
during Actrrale romsciit 8 isatiikifsg Yy comisnssitheyoutingtrreasivhich

may achdiftesanidy weaichpinaoi0 10| [ihenelastic meRberdsistrgtakadinen

actuated due o (he fqrees ansierred, 30.rom the female cannedar or by
way of thePannular colla efchablemémbrane” andfor ange, v@nlch may
b&Sanaingredibativeen housing retaining components and/or 24 the base of

the tubular member, may be used as depicted in FIGS. 19-27. When

actuat SOOI The sy htraadbrenpeding hpm Hes: £ He U PRBE. 3t oreAdH e
elasticafiyrogiutinesy [80QLLIEYapiavssembedimantsherain deserilreantdey

lif FI 18, th Ived fluid t laterall
oo SRR BT e R e e e e ber The

approXipatedy bhei domaymtd\pﬂlmnkbw@rm@[haaﬂly in order to maximize slit opening.

20  [0103] In various embodiments, an annular collar is used, for example in FIGS. 19-
27. With the inclusion of the annular collar, the pressure resistance imparted by the
sliding seals may be increased. By backing up, or providing support to the seals,
blow by from internal pressure on the seals may be eliminated or reduced as the
annular collar keeps the seals physically engaged with the outside diameter of the

25  tubular member. The collar also allows the female connector to engage fully with
male connector lock threads while keeping the elastic member stretched or in
tension during actuation/engagement. By including an annular collar in various
embodiments, the tensile loads may be efficiently applied and/or distributed to the
elastic member, for example, to the integrated stretchable flange, keeping the entire

30 elastic member in tension. Additionally, friction between the female connector or

needle-free valve and the annular collar may be lower than if the female connector
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interface with the leading edge and face of a female connector. When forced
rearward by the female connector, the lugs stretch at least a portion of the
elastic member between the reversibly sealable slit and the lugs, thereby
opening the slit. 10 The lugs may be an annular ring around the elastic
membéteroragpiarbiityiott dadpatiymsrothawipiyr tducire ovahB daduggsiatbe system
generally cimpatidieqwitByarstitnofnall femaleaennescir serd Needle-free

valve designs as they will not normally interfere with their operation. The Iug}s
may alSTHEEEE T FEHIMY BhBorETE i SHERTRHI LS siabampad of the
conneetastidianambeie nferenaerfipduti nglld engagritiemt] §0EaR]I hrepugs keeps
laterally extending from the elastic member arg 'f?%%%n%%” SpRroximately
180 degrees apart as viewed frém a?op view, al rnatlvélly, fhey wo
extencsnapiatyroeriisedifro am thdaireumfee ehiseconeneben bararotrainddie aielar

lugs W&MIWBQ?%%W&%H@%@ oﬁosl@l?péd'wﬂt&’i{jﬁ&r%m%‘t' Eﬂ%ﬁbé%apped
opening. 20 [0103] In various embodiments, an annular collar is used, for
exampl9ri EERSPaeling CifGR e RITRSTSN Srtpeseihindbedinge theeping the
pressusel ke Sistaacestmparteld Qe psliding seatmh ay beiinskeased. By
backin Qr.providing su rt to the seals,, blow.by from internal pressure
o e A e S e PR BE S i Pt e A BT
seals physiealljangaged witihcthefoarsidediamatendsicheiRewinsiar meerhbrer.

The caligr; alsyalows ipR SEMae CAINECIRILA SRIBAGHU AR 5Mal8ind a

connector lockthreads while keeping the elastic member stretched or in
tensiorCatAdesiNRTINRYRIRESE BY AR ARt AR Em DRt e o
variougigsapariiments, fhestaesileclasids. may be efficiently applied and/or
distributed to the elastic member, for example, to the integrated stretchable
flahge [kHEDIiAgr theentiteiB0 alastic ofdm biepips tén SomlAdditieriad i, feictieht

betwegp e JRMAE BRINGCIRIA! PERHIGTIGE tlé@'%ﬁ%lé‘@gnﬂ%%a&ni@ WRLEALa 1t

may be lower than if the female connector 25 were engaged against an

elastorfét Pthstdnyteed thahty dvararrictionths traspétbmmalsdanadmgpnnector

actuatigip et Usehe The p nulakcellar sy Reure9ldrelifteN tireads or other
thermoplastic resin or maﬁg.b con thCC‘ﬁfd by insert molccj%rjl the collar as p rt
of the ‘SALHE HRIBE TR RS BpHah ol e B LB A Gt BT
sf¥p, amdlkbepsdaptors on the housing are also, for simplicity, not shown in all figures,

but it will understood that such are present.

[0105] 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

25  departing from the scope of the invention, which is defined by the appended claims.
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5 the annular collar securely in position. Alternately, the annular collar may
be snapped into place into an undercut in the elastic member component.
The annular collar may comprise a reverse taper or stepped bottom portion
that may be snapped into a corresponding circumferential recess or undercut
in the flamggiMgeping the collar-flange assembly adequately positioned
during uge orAir{, g@g&mglalé/:c 10 Akterpoqterlgvig}g u%llﬁr collar may be bonded

. on T OV COMprising. .
into place using an adhesive ?ff\? cyanoacryfate, etc.) to acircurnferential

recess or unddretanhas BERAns Al ST SESRFS FANIGVBSIYHitG SHaRERal
may be added oenbatil thdi sarirutatieopia@x and end eokirghletaitdingaomiyponent
to keep the annylgy.collar from being removed or dislodged once the parts

are assembled. 15 [0104] For simplicity.in.a number of the figures the female

connector is AGTTEIEREH P RNUCERA I HIBL APHERE SPRIRTISSts of the male
connector is illustrataal. donduifl betwerder prosundandwod mbsvtelaedit is the
result of the malgifempalsugapneator engagement in the manner illustrated in

other figures. Slml|la.lilé£ht rv%ﬁfjgi or ott r_securin greglgﬁs to retain.the male

I
an A ement forming a OWEr Opposing conduit,
and female connecPors uring use, or s andgargl male luer aopé)ptsoré on tnhe

h#ising are alsdhfordirpismany birseShbkn ailIPARARS LOAR WPRAN Addersoydal
that such are presediit{0105] Although some exemplary embodiments of the

invention havg begen. ggﬁgépg&m by way of example only, it will be
understood by those skilled in the field that modifications may be made to

the disclosed erfBBTATE AR o5t ShrdAG EHthadiass bty preximal end

invention, whichdsthiefipethibyotherappended claims. 26 CLAIMS 1. A valved

male connector fafipRvicingnyic digwacanmerisinga:d tRuRLABKSIthRAKING
an outer surfacet a})rl]l(il alp inner surface, a proximal end and a distal end, the

proximal end endlage% &Witlta female 5 connector; a tubular member
positioned withiri st ersihgreprvg g bdinhseslian cemthiatipetwés af the elastic
proximal end anghariistalipoehic @b OuteHEFARE oA tubular member;
an interior surface portion having a diameter larger than the diameter of
20 the tubular member exterior surface positioned forwardly from the first
laterally protruding sliding seal;
a valve member integral with the forward end and in sealing relationship
with the proximal end of the tubular member; and
a movable conduit defined by the first laterally protruding sliding seal,
25 the interior surface portion and outer surface of the tubular member; and
an annular collar located within the housing between the elastic member and
the tubular housing and in contact with the flange section, the annular
collar slidably movable between the tubular housing and the elastic
member.
30
2. The valved male connector of claim 1, wherein the movable conduit is
spaced to include the internal wall element and at least a portion of the upper

opposed conduit and at least a portion of the lower opposed conduit.
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an internal wall element forming an upper and lower opposing conduit, 10
the wall element bisecting the axial conduit into an upper and lower axial
conduit; an elastic member comprising: a forward and a rearward end, the
forward end adjacent the proximal end of the tubular housing; 15 a flange
section positibmedhbethadeamwasckend decurabdendthpritieo tulzai@mieousirigy
a first laterallfeprotrucing: sltdirgise aeniheisiedpeslidage @l itehelastite

member adjagehibtaes uigticieaus acprofithertuawanmeanhesh dBHINesidk lower
surface porthgmﬁ)ﬂagaﬁgl%ﬁgﬁgg larger than the diameter of 20 the tubular

megmber exterior surface positioned forwardly from the first laterally

protruding sliging seal tﬁ‘(ﬁ‘ CORACGON T ¢l ”’i% rav'vt‘{%'rtthI% doryard eé‘nqea{‘mﬂa

sealing relat| ns [ %0 B0 r%f nhte il of the tu meerg 1s SHnES %
movable con ne aterdlly protru e
interior surfaééjwﬂ e i Rrlila] g &agﬁ f

annular collaPJBEEEd within the housing between the elastic member and the
tdBular housing and in contact with the flange section, the annular collar

slidably Povdiie ebidaaaldisengsinarhdeising whertivedeléiiengreemper wib 2.
The valved nieterormmeeton dicctadnulile wheheirthie: rlesvable obaduipisitioned as
spaced to inatudéoth @untermahwalaalenberv @ndhat teastaadpgrpornxahthendpper
opposed conduit and at least a portion of the lower opposed conduit. 27 3.
The valvgd maje eoaasinr Qfrskai: b WHRLSINRERN Q@RGSR a
female CO”“WléQ%JH&%@%@fﬁéﬁﬁ@éf&lW’}ﬂoﬂlﬂiﬁ% §1§ﬁhgfségﬁseﬂy%§ﬂﬁmed
member is p?éé%%%ﬁ&%? 1P1RIQ R flHif S AP W RICH R R ARG RR SRR AW

and upper aX|aI Cf))n uits.

20 7. The valved male connector of claim 1, wherein during disengagement with a
female connector the first laterally protruding sliding seal of the elastic
member is positioned as to prohibit fluid communication between the lower
and upper axial conduits by unstretching of the elastic member.

25 8.  The valved male connector of claim 1, wherein engagement with a female
connector urges the annular collar and movable conduit of the elastic
member rearwardly from the proximal end of the tubular member elongating
at least a portion of the elastic member and opening the valve member.

30 9.  The valved male connector of claim 8, wherein engagement with a female
connector further provides slidably positioning the movable conduit to
include at least a portion of the lower opposed conduit, at least a portion of
upper opposed conduit and the internal wall element permitting fluid
communication from the proximal end of the tubular portion to the female

35 connector.

10. The valved male connector as claimed in claim 1, wherein engagement with
a female connector urges the annular collar rearwardly from the proximal
end of the tubular member elongating at least a portion of the elastic
40 member, opening the valve member, positioning the first laterally protruding
sliding seal rearwardly of the lower opposed conduit and permitting fluid

28



5 4. The valved male connector of claim 3, wherein prior to engagement with
a female connector the first laterally protruding sliding seal is positioned
adjacent to at least a portion of the internal wall element of the tubular
member. 10 5. The valved male connector of claim 1, wherein during
engagement yith &, feMAIS, CONRRERT IS PvaRIG CaRg Uit Af iR sl
member is positioned as to allow fluid communication between the lower and
upper axial cBfhlftsnersbgr- The valved male connector of claim 5, wherein
during engagement with a female connector the first laterally protruding
sliding seal is positioned rearwardly of at least a portion of the lower

opposed tonditgt i P ralLtarNpsEverlan 2 frmeeyeppatipige sesened sy dly
claym 1, whergin, durp g iReneags RRLWHD 2 a8 RANPREIR HIRRiHRSh

laterally protruding sliding seal of the elastic member is positioned as to
prohibit fluid ESiHighcAtbh Hstlass ther ndinehding pel-axial conduits by

unstretching of the elastic member. 25 8. The valved male connector of claim
1, wherein engagement with a female connector urges the annular collar and

movablel ondhift B YR B N PRARINE £ B AFitherrepBis PEeXrTAI R ERIbY
the tubular memReE RIQRGAING. ¥ Bashe RO iehOL e ElRstsmMsInkskand

opening the valve member. 30 9. The valved male connector of claim 8,
whkrein engdferaety ffithedfshiarsalbopisedingttime sealddungagy of the

positioning themeyablg aendiit to include at least a portion of the lower
opposed conduit, at least a portion of upper opposed conduit and the internal
wall element permitting fluid communication from the proximal end of the

tubular partiomto,HiceiRMe odr-cRPBEEIAM 10whbie N A¥ed. HRIRGARIGGIHer
as claimed in claim 1, wherein engagement with a female connector urges

the annular cIBPTEShAFEI I Gift RfRAIO®Nd of the tubular member
elgngating at least a portion of the elastic

14. The valved male connector of claim 13, wherein the annular collar, upon
engagement with a female connector surface, axially displaces the laterally

extending projection causing stretching of the elastic member.

20 15. The valved male connector of claim 1, wherein the elastic member further

comprises an interference element for securing the annular collar.
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40 member, opening the valve member, positioning the first laterally
protruding sliding seal rearwardly of the lower opposed conduit and
permitting fluid 28 communication between the opposed conduits and axial
conduits of the tubular member. 11. The valved male connector of claim 1,
further cbmpiSivpby ks tateesily obohrotr Lididgrsiitlihg e oantherienayioses
of the elastic mgmber positioned rearwardly of the first laterally protruding
sliding seal. 12. The valved male connector of claim 1, further comprising a
third laterally protruding sliding seal on the interior of the elastic member
positioned. 10Taewalkdly rahtheofirst laterallyiprotrudiagislinéngiseah@ivds a cross-
forwardly of tgﬁ internal wall element. 13. The valved male connector of
claim 1, wherein the elastic member further comprises a laterally extending
protrusion. 15 14. The valved male connector of claim 13, wherein the

apnular ?9”%%%%@@%@@63%&8&‘ iﬁ@ @;gfﬂ@@iﬁ é_’l‘%ﬂﬂ%?%@%ﬁ‘@ﬁ a%’élﬂﬂ}{p with
displaces the Iaterallly extending projection causing stretching of tﬁe elastic
\

member. 20 15 RAGSRABAHERP TR koAt LRamliteRgReT B P R R RsEmale
member furthenneomuisas ae iiterference element for securing the annular
collar. 29 16. The valved male connector of claim 1, wherein the valve
member comprises a slit. 17. The valved male connector of claim 16,
wherein the slircorhperdsedcacenossobod|itlaiig 1 Tiwbevelve flalick cormestorrastises
claimed in claig,46,Myher&in engagement with the female connector opens
the slit and upon disengagement with the female connector closes the slit.

10 19. The valved male connector of claim 1, wherein the valve member
comprise8. The valved male connector as claimed in claim 1, wherein the elastic

15 member is a silicone elastomer material.

21. The valved male connector as claimed in claim 1, wherein the elastic
member is selected from the group consisting of polyurethane elastomers,

thermoplastic elastomers, and thermoset rubbers.

20
22. The valved male connector of claim 1, wherein the annular collar comprises
arigid or semi-rigid material.
23. The valved male connector of claim 1, wherein the annular collar is secured
25 to the elastic member.
24. The valved male connector of claim 23, wherein the annular collar is integral
with the elastic member.
30 25. The valved male connector of claim 1, wherein the tubular housing further

comprises a lower housing component lockable to an upper housing

component.
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a duck-bill valve. 20. The valved male connector as claimed in claim 1,
wherein the elastic 15 member is a silicone elastomer material. 21. The
valved male connector as claimed in claim 1, wherein the elastic member is
selected from the group consisting of polyurethane elastomers,
thermoplastic elastomers, and thermoset rubbers. 20 22. The valved male

connectap of ¢RI evhigreldthe RRBElaicPllak cemmp [iﬁ%x%é GO 1astic
semi-rigid material. 23. The valved male connector of claim 1, wherein the

annular collaFESEE it aer e R thEcaIHEHE HiE RN L aSPARRKHI AfePer
connector of khawin@mghasattiheianndamnseliar is integral with the elastic
member. 30 25. The valved male connector of claim 1, wherein the tubular
housing further comprises a lower housing component lockable to an upper
housing2¢omijuratitemale chmesrahed ¢ lanalé, cormeote dillanhausiberein

the flange of {he, slastic.MempRenLIS seaHERdiRatYesh tha lweihausieg

component and the upper housing component forming a membrane. 5 27.
The valved nv4f P Gicciamala copRerioniehEctemEIRPhEETHg the
comprises seghfiagonaeagshadjacent the forward end for releaseable
engagement with the female connector for releaseably securing the
connectors together. 10 28. The valved male connector of claim 1, wherein
the tubufdr hdbsing vebmgriserndeptipfiptiting mbaresntthditairthe lheptrgof a

female connegigp AW iNGRNARGRT RN B 2ohil fRE YHUEG RIS £OPAGRIQEOf
claim 1, wherein the housing comprises
during engagement.

15 29. The valved male connector of claim 1, wherein the housing comprises

interference means to secure the annular collar within the housing.

30. The valved male connector of claim 29, wherein the interference means

pretensions the elastic member without engagement of a female connector.

20
31. The valved male connector of claim 1, wherein the tubular member is
comprised of rigid or semi-rigid material.
32. The valved male connector of claim 1, wherein the tubular member
25 comprises depth-limiting means.
33. The valved male connector of claim 1, further comprising the tubular
member extending co-axially beyond the forward end of the housing.
30 34. The valved male connector of claim 1, wherein the tubular member

comprises at least one notch at the proximal end.
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interference means to secure the annular collar within the housing. 30. The
valved male connector of claim 29, wherein the interference means
pretensions the elastic member without engagement of a female connector.
20 31. The valved male connector of claim 1, wherein the tubular member is
compriséd ofAigidved saicAgidanatssianbB2copyivialied male connector of

claim 1, whergjmths: WBWATLTNEIBRGM 4 COIRTISEs SEPIHIIERTMEARS: 33tal
The valved male connector of claim 1, further comprisin(l; the tubular

member extending BRI ANCHEYSH 8 18rRSBENG! bR HERGS B0 BacT
The valved male camiddetasrebplaing toidoareitedhiesttHeulgianoefdbinto an upper
comprises at least ggglggvte(}ha%% f@g Paégggimal end. 31 35. A valved male
connector assembly comprising: a tubular section having an axial conduit
between a proxistiendralri eodistaingnd, an outer surface and an internal

wall element forming R, YRPGId @A IQwar-qeposing conduit bisecting the
axial conduit into an upper 5 and lower axial conduit; an elastic member

comprising: a forwatd4%8 SETEAMRSTHI Y, 34 He A R a: positioned at the
rearward end; a firsi fat@nalbyaproprodingnglidinig seal on thenngsiousutiacetaf elastic
the elastic 10 member a%%lc%nt th Exterior surface %qut'l[%bylar member;

A . cmoper adjacen € exterior surfac ular mem )
an interior surface pOIHIOH avr]ng a &lame er farger ﬁ1an e |amglter Oe%r the

tubular member exteriotsinfacdaposititnedfongardiynfeomiares itz latedaifyeter of
protruding sliding sea};ca{Riue MGHRaK IR @MU G IHNAHRAERG PRI the first

sealing relationship 15 with the proximal end of the tubular member; and a
movable conduit defifédBy Matmdnmiliting ssebtruding sliding seal, the
interior surface porticniachenter susasewaiiine tebuhad BA@HIBE sealing relationship

15 with the proximal end of the tubular member; and

a movable conduit defined by the first laterally protruding sliding seal,
the interior surface portion and outer surface of the tubular member;
an annular collar abutting the elastic member, the annular collar slidably

movable with the elastic member;

20 wherein contact with a female connector positions the movable conduit to
include at least a portion of the lower opposed conduit, the internal
wall and at least a portion of the upper axial conduit permitting fluid

communication between the lower and upper axial conduits.

25 36. A valved male connector for providing fluid flow comprising:
a tubular housing having a proximal end and a distal end and an inner and
outer wall, the proximal end engagable with a female connector;
a tubular member positioned within the housing and having a proximal end
and a distal end;
30 an elastic member with a forward end and a rearward flange end, the forward

end surrounding the tubular member,
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an annular collar abutting the elastic member, the annular collar slidably
movable with the elastic member; 20 wherein contact with a female
connector positions the movable conduit to include at least a portion of the
lower opposed conduit, the internal wall and at least a portion of the upper

axial conduit pettvittiegiiendt derarwmitenibaf teswiestrs thenberamd mel sapper
axial conduits. 25 3£/ 4akedvinARGRINBRIAPHPIRVICHRRAHHBRWhe valve

comprising: a tubular housing having a proximal end and a distal end and an
inner and outer wallRBpPsRIn P g atie Mithbs iéRthle connector; a
tubular memhbenpagiiaogar Withiedthahinusingand bamaghaheraxsmamenter and
angd a distal end; 30,an elasti%m§mb r with a fd‘z)rwardt end. ng?a;{earw%d

the inner € Nous1 a{1 1n,contact wi an§e
flange end, the forward end surrounding the tubular member, 32 a valve

member at the forwemehbndodiatis dalistivarrbiathetveasd thesubllilagheakaniorshipe
with the proximal end, gfthe tiplar portion, the valve member being biased
by the elastic member; and an annular collar located within the housing
between the ERESHE HeABE1E A3 TRETSRZETARNGFHE HSTAlSS YHgSIer surface
contact with the flargescihereammpair oollela slidabhsnovabiesrtwers thenber.
tybular housing and the elastic member, wherein the annular collar upon
engagement with a female connector surface causes stretching of the elastic
member3 biadihg ecdahwde mamdseer of 0187 Fhevhatvadhmalestomeadtorfofther

claim 36, Wh%B%ilErmﬁ%eéa}%‘faﬂ}%QQﬁHi et SRmprising a laterally extending

protrusion. 38. The valved male connector of claim 36, wherein the annular
collar axially 15 displaces the laterally extending projections causing

stretchirgg of the elasiicmaedhsscBPoflhigivalvedinale tonnaekarcofl slakmBe,
er%e rein the @%Fa(ggse trlrlleblee}l{erally extending projections causing stretching of the elastic

member.

39. The valved male connector of claim 36, wherein the valve member

comprises a slit.

20

40. The valved male connector of claim 39, wherein the slit comprises a cross-
slit.

41. The valved male connector of claim 36, wherein the valve member

25 comprises a duck-bill valve.

42. The valved male connector of claim 36, wherein engagement with the female
connector deforms the slit to open the valve and upon disengagement with
the female connector deformation of the slit is reversed to close.

30

43. The valved male connector of claim 36, wherein the tubular member

comprises at least one notch.
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comprises a slit. 20 40. The valved male connector of claim 39, wherein the
slit comprises a cross- slit. 41. The valved male connector of claim 36,
wherein the valve member 25 comprises a duck-bill valve. 42. The valved
male connector of claim 36, wherein engagement with the female connector
deforms the slit to open the valve and upon disengagement with the female
connect rde a]té{ n of he slit is reve sed se 3}% %The val ed male
connect ‘r‘of 36, WA &%?H‘}%Céo{u‘ﬁ&ﬁ&%em% FEOMprgeL-dPiELst Sk
notch. 33 44.S¢1ﬁén@&ll?é@1ﬁ¢a@%®nﬂector of claim 36, wherein the elastic
member is a silicone elastomer material. 5 45. The valved male connector of

clajm 36, yvheiein e £lasic member f%lasf%'?%te%rr m gh J% OUR.CORSISUNg
of polyurethane elastomers thermo ? stic elastomers, an snermose
rubbers. 46. ﬁ%cﬂ?gl\ff@&lﬁli‘élér%%ﬁéﬁé‘il@?ﬁM%tWFe?Eﬂ%‘ér&nh%PplamC
collar compriskstob®a, rgittlonsesei-ridictmaterial. 47. The valved male
connector of claim 36, wherein the annular collar is secured to the elastic

memberrql The valved male con ecto f claim 36, wherein the annular
collar is TtegHaF VAtFIHRS SeARSRIR E Z‘%’l%‘?ﬁﬁi’é‘l Lonndctgr 8>
cldm 36, Whemmﬂ@ﬁga@en&nmtﬂﬁld-female connector urges the annular
collar rearwardly from the proximal end of the 20 tubular member eIongating

at least 27'00%32” ol0e slstic membgr. epening fhe valve, m%h benand secred
permitting flui communication between the proxima “end of the innér tu

portion and d¥&hSISESAPRERESF: 50. The valved male connector of claim 36,
wherein the tubular housing further

15 48. The valved male connector of claim 36, wherein the annular collar is integral

with the elastic member.

49. The valved male connector of claim 36, wherein engagement with a female
connector urges the annular collar rearwardly from the proximal end of the
20 tubular member elongating at least a portion of the elastic member, opening
the valve member and permitting fluid communication between the proximal

end of the inner tubular portion and a female connector.

50. The valved male connector of claim 36, wherein the tubular housing further
25 comprises a lower housing component lockable to an upper housing

component.
51. The valved male connector of claim 50, wherein the elastic member flange is
secured between the upper housing components and lower housing

30 components of the tubular housing.

52. The valved male connector of claim 36, wherein the tubular housing further

comprises securing means adjacent the forward end for releaseable
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25 comprises a lower housing component lockable to an upper housing
component. 51. The valved male connector of claim 50, wherein the elastic
member flange is secured between the upper housing components and
lower housing 30 components of the tubular housing. 52. The valved male

connector of glaiFedenivhiarein tha-ddlelachorsing: feribaycomparses

securing means adjacent the forward end for releaseable 34 engagement
Nnectors toge

. on Cr. .
with the femaleé connector for releaseably securing the connectors together.
53. The valved male connector of claim 36, wherein the tubular housing

further STonpriselydiendeimmingmelsiait Imitheisiodhiubelarfeonales further

connector dyhRgaRIAGIMERiHRS mdR\YBINGE MalR GANPEIRHAL CIAIBCRR,
wherein the tubular housing further comprises interference means to secure

the annular cOiESGBASEMENousing. 10 55. The valved male connector of
claim 54, wherein the interference means pretensions the elastic member

without epoagement o &, female. conneaion, 25w Fnealadimals conneriar,
of claim'36, wherein the tubular member Is 15 comprise ot rigid or se |-r|g!J
molded mategiahpbFesThieeresd medles toprraetdhoininin Sblapwishainhghkousing.
tylular member comprises depth-limiting means adjacent the distal end. 20

58. The valved male connector of claim 36, further comprising the tubular
memberaxte Hfing!¥es 834415 BRSSP Brward EHAIP eHE HERIENTG . M58 A
fluid connectepreganipiisingzlastiousinGe2widiv @l asiicenemagadomdeisingeator.
forward end integral with a valve member and a rearward end comprising a
flange secured within the housing; a tubular member with a proximal end
positioné6. willhin videcd lastic avmerterotiéipmatindicesinl the thbulabulempaember

in sealing rel@HﬂBﬁ@éﬁ Wip[gm'%r semi-rigid molded material.

57. The valved male connector of claim 36, wherein the tubular member

comprises depth-limiting means adjacent the distal end.

20 58. The valved male connector of claim 36, further comprising the tubular

member extending co-axially beyond the forward end of the housing.

59. A fluid connector comprising:
a housing;
25 an elastic member comprising a forward end integral with a valve member
and a rearward end comprising a flange secured within the housing;
a tubular member with a proximal end positioned within the elastic member;
the proximal end of the tubular member in sealing relationship with the
valve member of the elastic member and a distal end secured to the

30 housing;
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valve member of the elastic member and a distal end secured to the 30
housing; 35 an annular collar member located between the housing and the
elastic member and in contact with the flange, the annular collar member
slidably movable between the housing and the elastic member; wherein the

annular collagmampercisiurgeshRan@elyb iR et RG A i e RREtic

proximal end stretchinI% the elastic me by r%nq.lorpen ng the valv& member
. me bF]I' ar* 1n contact wi € Iiange, annula[r CO ﬂ‘ membper
wherein engagement with a female connector urges the annular collar

rearwardly from thesprafirapreHiedreite st Bindpanpit BrotyifigeabiEast a
portion of thewdlastictheembes; opkningniber valrgethembardl ) fand the motitting

fluid communication iR Jemale £PARESHNG R0 1AYAEAIHAIG LHMGHI He

comprising: a housingf; a tubular member contained within the housing with a
proximal end and a"1%" €hd, a first stepped area and a second stepped
area positioneticfonsaedirofthefinst Saploadmestotefningcafinviasdiae; an

elastic member compgyisingly ieswand prdireantarst ardsbaniMaiRraRtheating
exterior surface, the i?terior erfacef%%j ent the tgbular 20 member; at least
at least ortion O €

. at leas astic membet, opening the valve Fmbar
one lateral protrusion on tﬁg exterior surface, anla a vaR/e meber at?ilwe

fdfvard end of the efskBRIHERDER @RSV EEM&videdrTgTalatorsstswith
the proximal end of the tubular member wherein a female connector surface

axially d&plage%f{;gdI&tﬁg@&ﬁg@g}ig&n&%ﬁﬁysing stretching of the elastic

member. 61. The valved male connector of claim 60, wherein insertion into a
female conn®B@F&es the protrusion rearwardly effecting the elastic
member into atubtratohed wocfiguratibwidnd bpbninggheithal\reorienlsad and a

pesmitting fluid distal end, a first stepped area and a second stepped area positioned

forwardly of the first stepped area defining a first groove;

an elastic member comprising:

forward and rearward ends;

an interior and exterior surface, the interior surface adjacent the tubular

20 member;

at least one lateral protrusion on the exterior surface; and

a valve member at the forward end of the elastic member and in reversible
sealing relationship with the proximal end of the tubular member

wherein a female connector surface axially displaces the lateral projection

25 causing stretching of the elastic member.

61. The valved male connector of claim 60, wherein insertion into a female
connector urges the protrusion rearwardly effecting the elastic member into a
stretched configuration and opening the valve member permitting fluid

30 communication from one connector to another.

62. The valved male connector of claim 60, wherein insertion into a female

connector urges the protrusion into the first groove effecting the elastic
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30 communication from one connector to another. 62. The valved male
connector of claim 60, wherein insertion into a female connector urges the
protrusion into the first groove effecting the elastic 36 member into a
stretched configuration and opening the valve member permitting fluid
communicatiarefibenine caalbelab i gnrativaratiBopEhay dlyed vaale mber

connector of gdaimB(, vneesinntlisrRbgsg e RhetthacesriNgeiaes. provides
for unstretching of the elastic member closing the valve member and

preventing fluid flo hthe valv:j(d Ie&o eCtOEI 64. The vaIv male
bonnactiiof LIS H A ES A UAP Conot 5 AR P BT Bl e
thé distal end:@frtmowkpubardmdmbmstamlsegufehletdaacme:l:ﬁberthmslﬁ@h'ﬁhalve
valved male gonnector OJrQl%HHn%%NJ’ﬁB%JQh%ﬁgﬁﬁ{é"(%ﬁ%ﬂ'}Qa%fé&%e%l&s“c

member and the distal end of theé tubular member are unattached. 15 6
The valved male connector of claim 60, wherein the tubular member is

compriseg of 1igid-pr-aamatd igifhaasesivdifin. AN nalipthaRlewan @ﬁ&t&rtﬁé
Eﬁg elastic member. 2

claim 60, wherein valve member is integral with

The valved nfate COPTRMHPY Hiﬁt%}(ﬁg%ﬂém?ﬁ‘i LIRSHE hathbet Tt P?e‘?aCh
cotnprises arvéanular inwardly projecting lateral protrusion adjacent the

inner surface of the rearward end in sealing engagement with the groove of
the tubular member. 25 69. The valved male connector of claim 60, wherein

the elasfié-méhsher wddnde coangetonehshomre mizdeibhsiiesnard lerdoiae
material. 70. dhgivalveddnale Genneates Obciimbfavvhersih theuglagtifed.

member and the 30 valve member are selected from the group comprising
polyurethane elastomers, thermoplastic elastomers, and thermoset rubbers.
315 66. The valved male connector of claim 60, wherein the tubular member is

comprised of rigid or semi-rigid material.

67. The valved male connector of claim 60, wherein valve member is integral
with the elastic member.
20
68. The valved male connector of claim 60, wherein the elastic member further
comprises an annular inwardly projecting lateral protrusion adjacent the
inner surface of the rearward end in sealing engagement with the groove of
the tubular member.
25
69. The valved male connector of claim 60, wherein the elastic member and the

valve member are made of silicone elastomer material.
70. The valved male connector of claim 60, wherein the elastic member and the

30 valve member are selected from the group comprising polyurethane

elastomers, thermoplastic elastomers, and thermoset rubbers.
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71. The valved male connector of claim 60, wherein the valve member
comprises a slit at an end thereof, and upon engagement with the female
connector the slit opens and upon disengagement with the female connector
the slit closes. 5 72. The valved male connector of claim 71, wherein the slit
is approXimatgly vpgeenelic cvancetonefl akarabp.exbersdiribeprdtiusionse73. The

valved male CORPAGLOL Qfickaim &Q’t}ﬁ‘éi‘%ﬁ%m?pé!ﬁ‘ &%&thcx%iﬁmhé%‘{ﬁi&e-
74. The valved male connector of claim 60, wherein the housing comprises

securing me&RSSEiCRCtHERERVARI A fieRnesEiabr Brifia bais RS or
the female camngatolofes.releaseably securing the connectors together. 15
75 The valved male connector of claim 60, wherein the housing comprises
depth-limiting means. 76. A valved male connector of claim 60, wherein the
tubular MemBdée selvistivels QOgeipthefimliting hmednesir theBheivahpsexmalely
connector of glaim 80, e &N e tHPUlRS GlLexgNds co-axially
beyond the forward end of the housing. 25 78. The valved male connector of
claim 60, wherein the tubular member comprises a notch at the proximal
end. 79.7A. valwed analengs e o1k o8 BTSHAG0 avikibtilathp G o CarRISHIY:
SPOa proxima\l/ ﬁ\r)gl; and a first stepped area and a second stepped area
positioned forwardly from the first stepped area forming a groove; 38 an
elastic member comprising: a forward end surrounding the proximal end of
the tubukay paftion; anfh A eaRNatE SRdisrasRdlipg AtiRIRh I RO ethe

groove but not . .
securing means adjacent the forward end for releaseable engagement with

the female connector for releaseably securing the connectors together.

15
75. The valved male connector of claim 60, wherein the housing comprises
depth-limiting means.
76. A valved male connector of claim 60, wherein the tubular member comprises
20 depth-limiting means.
77. The valved male connector of claim 60, wherein the tubular member extends
co-axially beyond the forward end of the housing.
25 78. The valved male connector of claim 60, wherein the tubular member
comprises a notch at the proximal end.
79. A valved male assembly comprising:
a tubular portion comprising:
30 a proximal end; and

a first stepped area and a second stepped area positioned forwardly

from the first stepped area forming a groove;
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secured to the distal end of the tubular portion; 5 laterally extending
protrusions positioned between the forward and rearward end; and a valve
member at the forward end of the elastic member, the valve member in
sealing relationship with the proximal end of the tubular portion; wherein
sealable engagekséatgitber femalsioennector contacts the laterally 10

extending protrusiong gt R 3SHRME e MeRRE! dttor B &IGh&Aportion; and
position opening the valve member. 80. A valved male connector comErisin X

a tubular member HASHY 4 HFOitHEPEAY NG ALIAS APRTHR iSRRGV e but no
surrounding the tubidareaeohedpraddndalfandtivalelastiGormember having a

fonard end, the fonyard ond Intearal Wi avelve opber 0 Sealid, g
relationship with the prox?(nafen ofthe tubular mem%er, the elastic member
upon contact with arferwafd eshredtor further having means for reversibly

transitionir)g 9%‘1‘(@%%&%%@?&%5}%@&9@ g r@;HQI& %ﬁ;ﬁeﬁt'iﬁé%% member
configuration; wherein the valve member is in sealing relationship with

proximal end of tuBBRGHASTRB WG tHE BaBirxiahiBeridhf yRular portion;

unstretched wasfigusedionaagibensatveimeamibelds/nmotonsadliigthe laterally
r%ationship with pro@r&al end of tubular me bg{ \Sﬁ/hen the el%stic membé-%r IS
[ a

€X ng prot 100S urgin omeric,member into. a stretched
ina 25 stretched configuration. 81, A vaived fuid connector cCompnsing:

tubular member hayirrtiardiptaliehtheaygroximabend and a stepped area
spaced distally from the proximal end; 30 an elastic member comprising:

inner and gutgrsHidacess Rietally@dapdingprotrusions projecting from the
outer surface; and. 39 opgosite rearward and forward ends, the forward end

surrounding thEPBRIXRREPEN YR RIBIREY EniBer and the rearward end

15 an elastic member surrounding the tubular member proximal end the elastic
member having a forward end, the forward end integral with a valve
member in sealing relationship with the proximal end of the tubular
member, the elastic member upon contact with a female connector
further having means for reversibly transitioning between an

20 unstretched configuration and a stretched configuration;

wherein the valve member is in sealing relationship with proximal end of
tubular member when the elastic member is in an unstretched
configuration and the valve member is in an unsealing relationship
with proximal end of tubular member when the elastic member is in a

25 stretched configuration.

81. A valved fluid connector comprising:
a tubular member having a distal end, a proximal end and a stepped area
spaced distally from the proximal end;
30 an elastic member comprising:
inner and outer surfaces;

laterally extending protrusions projecting from the outer surface; and
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surrounding a portion of the stepped area of the tubular member, wherein
the rearward end of the elastic member and the distal end of 5 the tubular
member are unattached; and a valve member at the forward end of the
elastic member, the valve member in sealing relationship with the proximal

end of the URPIRK RReMRAIIURETRIN SHERIENNE Ol @8RG MEMBRE .2

female connector contact surface during engagement therewith, opens the
valve member to 18'pEmatdial BriHRHE RSP TRiean BotHaEd Akt ctors.
82. The valved fluidcosnerteragfeetainoshewhppein.engagrmeantivithember,

female connector urges the laterally extendi rotrusions rearwardly and
roihes the clast R s R R SR g or
thé elastic membertbeompuismgearbeoatevaraiygbedtrading lip on the outer

surface adjacent b E%?Jé!}’%{‘?hg'ﬁlgrw% eﬂﬁ%yﬁévgﬂsﬁ'éigl Q&?&%@@ﬁ@&l%@ber

81, wherein unstretching of the elastic 20 member upon disengagement o

the connectors provitislElesmgionthie vatlyehapernte endbedvemtufrlar flesanber

through the viglved fluid:canpectas Ba.il hevadled fuichernnaateletelrim 81,
wherein the tubular member is comprised of rigid or semi-rigid material. 25

86. The valved fluic WOMiTebtBPHERIARTISR! WFHEVEIR- PRERIAMIE e MBRPHE
the valve member pgenfin @l @bsilicone edatamenpatetiaind@od!. The
valved fluid connector of claim 81, wherein the elastic member and the valve
member are selected from the group consisting of polyurethane elastomers,
thermop$asticletastomkiis] bewhthermasdtin @ evahebe88eiBhgevaiviedifiuidemale

connector of clgim.#1 u@?(ﬁéﬁa@&ﬂ%@é&eﬂ?ﬁ@'%%trﬁ%?ﬂr}@%%v%&ﬂla§(? stfdihes

valved fluid connector of claim 88, wherein the laterally extending
protrusions att€ &l3pvexnerabsly perpendicular to the slit.

15
83. The valved fluid connector of claim 81, the elastic member comprising an

outwardly protruding lip on the outer surface adjacent the rearward end.

84. The valved fluid connector of claim 81, wherein unstretching of the elastic
20 member upon disengagement of the connectors provides closing of the valve

member to prevent fluid flow through the valved fluid connector.

85. The valved fluid connector of claim 81, wherein the tubular member is
comprised of rigid or semi-rigid material.
25
86. The valved fluid connector of claim 81, wherein the elastic member and the

valve member are made of silicone elastomer material.
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10 90. The valved fluid connector of claim 81, wherein the valve comprises a
duck- bill valve. 91. The valved fluid connector of claim 81, wherein the
tubular member 15 comprises a notch at the proximal end. 92. The valved
fluid connector of claim 81, further comprising a housing having an outer

portion with arreaneRE And sofRyRIdPOSIMENd wWRE MR FMRMRSFHEEING the

disposed at least partiall withip and connectable to the housing. 20 93. The
valved fluid CHRTS R A A i S, FaTb P R TR LT 08 AR et i

means adjacelatttimecfortheand ehd tiocleleaseabiel ¢mgagernawbwith the female
connector for releaseably securing the connectors together. 25 94. The
valved fluid connector of claim 92, wherein the housing is generally

cyfindriciin SAase e d BB BPREL BT GH aNNFEPET LENa S BPHe outer

tubular porticrfgrraagagiing complementary threads on a female connector.
95. The valved fluid connector of claim 92, wherein the housing comprises

30 depth-limiting means. 41 96. The valved fluid connector of claim 81,
whereinife thBuahshHbd FanesierldeiRidiy iR s rsHbas sieminss
the housing. proudstoethachigidripirosin gefpsmdoutafetyhdylitnng manipulation or
trgnsfer of 5 fluid or chemical agents comprising: a) providing contact of a
fluid or chemical agent with a valved male connector, the valved male

connect8f-coltisrisivgd AHeGemgeahdlelstiv lemsariadhspibingoamsiteardiuck-

end integral withvalvalve member 10 and a rearward end comprising a flange
secured within the housing; a tubular member with a proximal end positioned

within the elastic member; the proximal end of the tubular member in sealing
relationsHip Wikl vabveddlvis eransstar of thampiBbticherern Bertabidaa distdeend

sesured to the&mprises a notch at the proximal end.

92. The valved fluid connector of claim 81, further comprising a housing having
an outer portion with a rear end and a forward open end, the tubular member
being disposed at least partially within and connectable to the housing.

20

93. The valved fluid connector of claim 92, wherein the housing comprises

securing means adjacent the forward end for releaseable engagement with

the female connector for releaseably securing the connectors together.
25 94. The valved fluid connector of claim 92, wherein the housing is generally
cylindrical in shape and comprises threads on an internal surface of the outer

tubular portion for engaging complementary threads on a female connector.

95. The valved fluid connector of claim 92, wherein the housing comprises

30 depth-limiting means.
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housing; and 15 an annular collar member located between the housing and
the elastic member and in contact with the flange, the annular collar member
slidably movable between the housing and the elastic member, wherein
engagement with a female connector contact surface moves the annular

collar caifsing ktreablathtjuod teanskistiel iflemisdr, Wiseeintheebutdveendaiseatepds

to permit fluid commypisatianHeebueaa beilcapRseiars; and b) transferring
or manipulating the fluid or chemical agent. 98. The method of claim 97,

wherein the chemical agents are chemotherapy agents. 25 42
97. A method for improving human safety during manipulation or transfer of

5 fluid or chemical agents comprising:

a) providing contact of a fluid or chemical agent with a valved male
connector, the valved male connector comprising:

a housing;

an elastic member comprising a forward end integral with a valve member

10 and a rearward end comprising a flange secured within the housing;

a tubular member with a proximal end positioned within the elastic member;
the proximal end of the tubular member in sealing relationship with the
valve member of the elastic member and a distal end secured to the
housing; and

15 an annular collar member located between the housing and the elastic
member and in contact with the flange, the annular collar member slidably
movable between the housing and the elastic member, wherein
engagement with a female connector contact surface moves the annular
collar causing stretching of the elastic member, opening the valve member

20 to permit fluid communication between both connectors; and

b) transferring or manipulating the fluid or chemical agent.
98. The method of claim 97, wherein the chemical agents are chemotherapy

agents.

25
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