; 0123e3e* _XXY$[d \"6"T*_j PCT/ Usggmm“mlmmmm” 99/ 59G72 *G-~2* NEEDLELESS
CONNECTOR Field of the Invention Th vention relhanesesErenad |y to
needl el ess fluid connection devices andggppe specifically to a device for

r epeat edv@ 9e/§2abl i shing a s seal ed connection to a condui RCHPSY/IdAtt ai ner
for nedical applications. Background of the Invention One very preval ent
formof health care therapydsmiHUsi i us ("I.V.") therapy
whereby fl ui ds possessing g‘gsépglngﬁgéwmﬁ}gr characteristics are
infused into a patient over varying lengths of tine. to To practice this
infusion therapy frequently a cgpneet iHeneads,t 0 be nmade between
conponents for the transfer of fluid between the two conponents) along a
fluid passa : t i .adm ni stration
sets are w gﬁ%")‘?{)}’%iée?@uﬁ%ﬁﬁ%h&?ﬁ%ésébrﬁr%%ﬁﬁ%%q@%? g?‘&ﬁgg;ﬁégglogati ent and

ot her nedi caévidey ané smare apeoifinaibt ©da tevithdorabpeatedly astablishirig 40 1S provi de
the proper adm nistratjon. One widely used cqonnector for making a
connect i dn BRAIGE SANARTIORAL BeRRUilon G ceriByiiriermediqalapplicainsevay is a

| uer connection assenbly. in the |uer connection assenbly, a male luer tip
conponent or fitting having aaidkdpdRPei hal Ine&apsmh is inserted into a female
| uer conponent 20 or fitting having a frustoconical shaped receiving cavity
and opposi ng conPeel vesyipfevadant donme of healthc oafeatberapy sonfusiorseat ed friction

fit. Until the connec¢ti,an,. s _made, the ssageway t hrou each of the |uer
fittings anH‘QW%YFBO?%@‘VuES?F’SPY &’%86?’&},0%@?§ p&%?%%%’é% degir gaé“?che?“% ting is
open to thegmytichartststicd Brs ilfusBRNingd pdiienPavsagaymy IEREMLI tihe, | uer 2s
connectors forma portion of the fluid passageway and nust be sterile prior

to use ahd fTeaqractics tbis intusiotstherapy beauantlyr cerrection reedsste bamade t hese

packagi ng 2R compditts R AR 3RGT S e RANER el e Gt | ahi ng

fluid comupidinga fGidwasbageway bRt eveniallPts aptiicl As areOxAMEVBER 2002 WO
991 5967? PCT/US9911 | 146 There are two general types of |uer connection

assenbl i es. adpunisijation sety@nre widely used &0 peministesdiavidls pareptespliiptader e t he
connection | .S 0R I er@ﬂ- frLetl i . tip and
femal e | uer p%(t)'gn%tlo%eﬁtﬁg e (')CH@?V"E; %/%tg}é)goé@éncetggw\@@gbgﬁ?'gggﬁ%'l' gg(té) | eer

| ock conpmeciprovidetter giopet bémivisteatiamer tip is encircled by an annular flange
having a threaded interpal surface, The fepal e conponent includes a

correspondi ng t hiedvidg yn‘é?fda‘ERﬂﬂeCMéob I3 £Pae ctigfh halyyesy the threaded
flange 1o ! RedibRRIREs W estbsR difiuas a%@éafa@eéufé?%oﬁﬂeew! el

the male luer tIp an emal e conponen eventing to accidental
di sconnect s.as$emblys undha luaricoanedion assenthlyna male heeratimpogmponpohent s
ection assenblies are

provi ded by .rrulti.tud? OE manuﬁ turer.s, luer .caon
nmanuf actureé&m? Rving 9 s c??%fﬁ%/%ﬁ%%? '%’f‘ﬁﬁﬁ%‘?&gﬁ’ EMAlE IR CARPORRATs of
st andar g}% S ittty HNRlg am@st&@n&bagﬁ%saﬁrecﬁwsgzl A cabigndan épposirigudes i s

standard di mensions for nmale slip and | uer assenblies. Afong these
di mensi onal coninatiaudacesraprae it apatacia ohmde sealedtfrietiepéiti ng or cl ear ance

b h | ar... l.ocki . d.th le | i D, f enal
connect i on devt oM Ghstbl el e ParRRnalihudt et BLfL, i o
luer | ock mygér RBnGPARY info BRORER T ba Lo@pohbRt AMSEHARFY the lﬁéﬁﬂmﬁg% thin

this 20 clearance or spacing. Qther standards in the |SO standards include
several per fapemdodbe eavitonreasit Bhis bimen anddoa passageway threughdhe tugfui r emrent

is that after _a luer .l oc Cld i e vent . nadyert ent
di sconnect | dﬁ?,n"?ﬁg’?? [?«5'1% %8§ﬁ@§?93ﬁg§H@ﬁ %Sﬁég@ %H} ﬁ&ﬁgéﬁeﬁé%%$ ?'%f orce of
8 pounds andoUzedrMhel sealed against microbial ingress during use. Thus, these
connection assemblies and the associated components are packaged in
sterile packaging and the connections are typically made just prior to

establishing fluid communication with a patient's venous system.
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2s torque less than 2.8 in/oz w thout disconnection. Luer connections
shoul d al so hold a seal against 45 psi after a connecti onap ROEMBERI2006
infoz has been applied. In standard |uer connections this resistance and
sealing wessapbi ed by the friction between the opposing ®6miuse/1idéfr f aces.

Once a conponent_of |.V. thera is placed in fluid co li cation 30 with
t he body) rThe | IR e8I UGAR Weéhﬁaﬁgogﬁ‘%&lé’ﬂeacwbﬁ?%%@ﬁnﬁsbﬁment ¥Mo
prevent C0n&g@}iﬁgéh%ll?r&éférgdstopﬁssﬁﬁglﬁ\é@wiéWP:BFéjth’%! SéhiRstivpas ed so as to

not allow a kage Of bodily fluids into the environment. However, 20
NOVEMBER 20maindned Iytbzariction tidsstneentbenaale ludrtimpnddematpiiuee peri odic

to the flui . B th ' f the fluid
Through & remapetedle s ARel Bits SRS ALL o8 IR AR e B it onirane o
t hese coymopgiiettivhwheteby tifg Male fes thds &meneled Bhah anhirRrfleHge passageway

after the fluid passageway is s placed in fluid communication with the
body. | n onkayingedhesadaskiatgsnal srfage. r e fRsnsletgasmpenentiingidesant ai ni ng a

d . Lut L on is i . . ; o L
sol 1 on” coftf i bEnE TotmibifBoB ke SISt ErdaBild 8F' o endi ng
Wi thin a vetHieadédeflatigstethet tareadel blitside smiadecesdtablisHestthbrapmnactiof i nge,

secondary to nedication set or the like, into the set where it mxes with
the flow ngbetwaen thg maaleHer tip addeaiale eemppnent whilg areventinfect ed directly

into or i tRhdg heter extending within the body. In addition
t he cat rl\eglt ergg&g%\@aI P@ghe é%é’ri odically to naintain patency by the injection

of smal | anount sTofinaakiananiverdat periconnestidvs amonhecamporeritapatided i s

hi ghly desirable f c\*;ﬁrﬁi ﬂt ain c theteirs and a(ilm' ni st%@)ﬁ.i on sets in service
as long as PESTHIEIGE OHBRNUEGHYESR USHEP AR 188 RSE§ MNICE ES pat | ent

Repl acement (pin £ tbm&n@y%ﬁwuhﬁeﬁgaﬁr@tw@w VenARch SRR 281V Sr

Therefore over the period of “tinme of use of a set or catheter there nay be
many connecstandardmsiuch 8s ohiNSt apd |50r stardandse, THaset dtandamdsyindedever 100
cat heter or set

connections and, di sconnects_to connection, site on

bef or e the SEWE(SAMBrngeS far pde siPnd b ks assemblies ondmaNadResdy be
made and t hgimER4BRAIdtaRd RS Hraistattdras whicieysmile’ §iding oPtiehiditebef ore
di sconnection. For exanple a connection nmay be nade for up to seven days of

"i ndwel | " ahetwesn thecayyfaelocking flangs andsthiel malgdues tipaghisanyifeaedept i ng

| cakage t o CROEREIRIEREoniABBAID RRRIRY 4 AT RRIPE b bR e, ™™ "
connect or i sudrhecianiust b dbks tserdage taninectipantddosiday flagge vathiptessuri zed
fluid found within a set or for the connector to possess a certain |eak

pressur 0i n Basanee ef SRA@e8i red 30 pressure. For exanple it is desirable
for a connect o {GnBa¥EAakEAK the IBOPSEHASIMNREN b S B HFRANGACE0 P- S 1
od of "t

for a short peri me such as en a bolus admnistration of drug is

i nj ected i nreqareméntarfdr uer eaknectktha\GVES/BHEN 2007 reiheAtis I8&/2tdP@MUEB99/ | 1
| 46 pressure in excess of 6.p.s.i., of continyou ressure during infusion
of nedicati dock fyRe Loanerion 'Samégﬁp(—ﬂ:?r@?’e%'yaaéei‘?’%dgé‘ipm@ Bgamg\}‘éerpressure
parti cul ar | y.ouigBicEho A aSEE 8 axfal FErfBYAToHRSM £ BBLAkS BRd lnkElowthg 2N

i ntravenous punp. Fallure to prevent aspiration through a connector™ when

t he connmct dorque lesp teaad2 Banmzowithad disesmectomai ueeeonnectans shpuldat i on of

oot oot on i RO e a3 SRR I T S
been applied. In standard luer connections this resistance and sealing is
supplied by the friction between the opposing conical surfaces.

Once a component of L.V. therapy is placed in fluid communication
30  with the body, the fluid passageway should be sealed from the environment
to prevent contamination and this passageway should also be sealed so as

to not allow any leakage of bodily fluids into the environment. However,
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Dead spaces within any connector which cannot be "flushed" should be io
mnimzed or elimnated as they may form an environnent f{ZArNQVEMBER R
growh. Al so, primng volume for the connector should be mnimzed. Because
i ntravenwoeustorapy is practiced on a worl dwi de basi s andP&T{USPYHI40S

connection Sit ar e ever . e costs of conpopents used in
such ther ap?/‘ogfi'eéa‘?'gg? %&'F%S?ﬁ%a@gargf ggg tc% R?r @Hé ,pa§ﬁ9g?v§a¥ie§|ef;§lés%onnect or
shoul d be cgpgidrBoRbf il Wdzshgeivay deroaighhi BinsiBeesiscait@clion cost .
Generally the | ower the nunber of parts nmaking up a conponent, the | ower

t he nunber egmpeneRr! iseRenitgihe sexioRmephiingseIE9MPesentstwill got fMtA general |y
t |ate t i 14l fOr: fs. 20 On
the ot her roeil €t hofigflirPlo, BERRRS baH ST AL AR IPE! R papYRleiBPlP. 2

or” conf I gurati on,
desi rabl e t plated ireflcidrooeemanidationayitiblhe mddy. ow def ect manufacture. Even a

smal | nunber of failure é%éeneral | y _unaccept algl e when a single failure may

put a patient or IM@3g PIEY eaRia of "&favﬁnQH.S WP@MVG}F}Q coptgiRINg|& o hi ghl y
desirabl e tgaj iﬁ@bhﬂ}é{nfiéqﬁéc@&HWa%ﬁ%ég}ﬁ%mzéf Al Brofn SRR SolioRe abie 1o

be swabbed or Yot herw se di'sinfecte cally unbroken or 'snmooth surfaces
facilitate sowthinendghrandharhadmihistrationctetrig a eatheierextendisy mithin mned
previously, although |uer connect.ors are.wi dely found jn the nedical

envi ronnentv%’ﬂcﬁqteoWchﬁqn&?fQ"}%@'gm £ ijensd fftﬂfeép?ﬂmgé' 8g¢ Ymany of
t he abotvfedmﬁdé%ﬂ Jef BH 'tﬁ@ﬁl@é‘,tiﬁto?ﬁ@%e‘t ﬁ/ﬂé‘?e &f}hlxéé'vﬂﬁw thEmmhg figid. marily

due to fact that the openin rough the luer connector 15 not sealed

so that upohn anctbenpesyaian examplediidis mirtteddirecily umteas vithdvawn ffom 20

wht oh voul 4 SE0BE RGO AURhIRG bbal i BeRliRa R AR aBRiihGR o
prevents usgefbditHif tooRBMEh RienSEBYNe Rfedtibnastinmalbamatih&ofsslliie Or

injection sites is the inability for such a connector to s seal against the
pressuri zedof he@Parf.ound within a set unless that connector is sealed or

cbvi ousty all ow e SEPREEHea TR A0, Arabif Bl gt oo

connect i ons agagGddhiasaatien ketd in serbiceiad ipag 28qwseiblewitbdi dsmproniskegt or
cat heter, on manfy sets there are one or to npre injection sites having a
€

sol i d resi | thensafebpeiireinatignkdterlageaeat of crlbatess apfseleis e cat heter. A
i Prire pEban SRS AL Thatol SR YBHL0 RRH B2 Gefpeel on Lo
char act er i sor cathieter thesd saydosnmactyi cnsectidies ahddpeoadectse Heexpopds, a
needl st CK maaThsy bd ver 168 Rhetiond'Sed uRebhiSctats % Sonreefion SR an ™t ©f
a needl &P egdhere may b 0 a connection site
a catheter or set before the catheter or set is replaced. In addition a
connection may be made and that connection maintained for an extended
period of time before disconnection. For example a connection may be
made for up to seven days of “indwell” and yet the connection should still be
25  capable of accepting intermediate and subsequent connections and
disconnects without allowing leakage to the environment.
Another highly desirable attribute of a connector is the ability for such
a connector to seal against pressurized fluid found within a set or for the
connector to possess a certain leak pressure in excess of a desired
30 pr}essure. For example it is desirable for a connector to have a leak
pressure which is in excess of 20 p.s.i. for a short period of time such as

when a bolus administration of drug is injected into a set and a leak
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systens has been devel oped which utilizes a reseal able septumfornmed with a
slit and conpressed within a housing. These needl el ess sysiyqveRets yoped
quite well; however) the septum can not be penetrated with a male luer tip
and t husWQ IS8 cannula is utilized having a dianeter snBfT&S9%2d1¢han a

Mer connectBpsiieaehRy of ©.hR LA BuGaR BRGS0 dhFga insSios athe T uer
fitting. Theedratibhenent of the blunt cannula potentially increases the

costs of using these types of connectors. Another type of neudl el ess
systens use connBRAHEOW epnnactorIgay bRAXPAsed i Negakiveaprasshires connect i on

di tl i ; I ' t: ticp.f. t of
uer sl 1 p P ey S6h Lot (R Ricafett oot An AR Bl Lol shea

with a ral eintraeenduppumpa Failuneto pravehbasgiatianlthryughas koansadtee hen
descri bed above rrusg%be ca&a%e of fitting wthin the standard, spaci ng
bet ween a | (ErCANNFCIN IS PERRFGRHIC PEFRIVE DRGSR (MY lgaddoRs asriratianely

standards v GRIRA YRR iRRS theUluid phssiifelvayonnections. . r Exanpl es of

t hese systens' connectors to establish a connection directly with a male

| uer tip are sholdepending dratherapplioatis), GeHysatber fdatures20aiNOEABHERHEN02 WO
99/ 89672 PCI/US99/ 1 | 146 disclosure o|f1. whi ch {'s iﬁ]csg‘r&pgr ted b%/ ref erence
herein. TheS&CSRAEEE &Y '%ﬁ%&?“fe‘%ft%w_'ﬁ%éaeg R FUshE ﬁggum h hi nder

wi despr gpd afmRRiRN6CelMingRst S3thdy MaY ForPaR ehvirbAMBAD frdhicrébihl Of these
devices performin an inferior manner” when neasured relative to the

desi rabl e qgeawthi &dsq,@rinsipgrveturoe fer thewiooaectar sboulddue atimivezechd al so in
conparison to th erformance standards of a injection site for a, sharpened
needl e and resil E&ﬁ?“%eeg‘t"&%eB?“%ﬁlﬂrM 'Scpa{ﬂﬁtﬂﬁeé’n é{ha Mol -"%‘pﬁfbarsé%ﬁ‘?ent

sept um For  awiAdmd 6f comerttioh SRS USES eVbiyl Yo addItA8idosNbf boot or ot her
seal which is placed within a housing and col |l apsed by the introduction of

a mal e to | gempengntsiysed inswsh dhergpy ere atfagior Buthe easitichPgragybaay s nust

t hen recover. L [ stick in the
col | apsggd) pég%l %g&@%}%ﬁﬁ%@&;ﬂg %%ngil?i%yqqg&aahgﬁcﬁ%%%%éggﬁ ﬁ‘BWﬂﬁ parts
present an hnddtﬁ\if/@ost.b@m\eﬂiﬂ?;lth‘@mm&béaubM? o&?drtb@nh@iiﬁg upg 0 which fluid
may flow and coll ect and such collected fluids forma fertile environnent

for nicrobi 8MHPHRR the lawerihe numbhes of malds apd g epenchasserabiyar d to

di sinfect . MBUROY Bt HGNRAIdARrAR AR I RS CAgHPER ARG FBY P2 ¢

severe turbulence to ows t hroug pent ngs 1 n the spike.
Fur t her nor etharbtoee lowercbstsval of a nale luer tip the boots may not recover

ui ckly enough tq seal he, entrance through the connectaor and the fluid
nassagudby may bOTERRAhST bR eYerIbe RanEADr FORfRBECORb S BB "such
luer tip copaspaBiehdtaheonPek®r WeldabBble st IGW Wefdd MahGRAcRRBEHRhES A

col I apsi ng boot. The spi ke has openi ngs proximate an end adj acent the boot
and f or m ansmaligumabene{daiureviagenerally hoacceptablie wien d sidle failweapayed when

t he spi ke penetr at. e | | apsed hoof, and spreads 2s the slit. Upon
recovery, aﬁy?éIR#‘%@Q@%&&@Q&P@W@% tcﬂs st reseal. However) the spike
desi gn has exhi b'McﬁﬁoVétS,ﬁtiS%fs%Cﬁigﬁbﬁ desrBIeehal Ay s@fassiount HPmnact s and
di sconnects which does not provide for extended use of a set or catheter.

| n addi 25 on jintpleeeenneskatdr able thbecsvahbeidiarialaervdse gininfectad. chypiealheases

oroduce a conERerorioRBRaliates fadlate g B5h A SRS G ar ot agnant
fluid my ceéd uedVbor eover, several of these device 20 NOVEMBER 2002 WO

99/ 59672 PCT/US99/1 | 146 have potential passageways fromvoids within the
housi ng but out siAfemeRtioned peavoustyyiadhpuah kigs wapne¢taroatehwidaly faungd 1 ui d

Phe fhut o plt L miRlar shPoffiénl et ad s4deafle hOF et oot T ©
di fficulsp t aviseramanhof tise hbevédescrivediraquifemeneorardceses saasfidd. OThisA devi ce

described i US Patent no. 5,616) 130, the disclosure of which is
i ncor por at eds Bimasiedus ke thedast hat the opening krough tplued coaneetor iphehd open

or por _ . ‘ ed
Shor t com ngs Bl R B PR i noPRof (ARl AR RRSRERRARBERR )

generally not a problemfor the boot copnectors to have ends which engage
the male tip and | ocking flange on a standard |luer |ock. The sealing
mechanismis below the end of the luer tip when the tip is engaged to the
connector) thus there is a |large anount of flexibility in the configuration
of the end of the connector housing which engages the male is luer |ock. To
overconme many of these deficiencies, needl el ess connections which utilize a
preslit septum as one of the conponents were devel oped. These connectors
establish a connection with the penetration of the slit in the septum by
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cylindrical portion extending upward fromthe | ower flange. However the
septum appears not to be capabl e of sealing against the prRs@NEusedadbui d
found in a set. Thus the val ve uses a second | ower check type valve to seal
agai nst MW@RIPF¥¥Esure. 30 To satisfy | SO di nensional standarcisussditsor que
renoval resi ' ndards. the outer portion of the retainer is
fornmed wit hazé t% g%ﬁrt%gg % %ﬁ‘g@%fm%“e’ ieh W?fgdé’g’ﬁﬁ@c'ﬂ‘?%ﬁ’ hazagditadhe | ock' s

strai ght thpaédndesign is simlar to a 20 NOVEMBER 2002 WO 99/ 59672

PCTI US99/! | 146 standard NPTFINPSI connection. The tapered thread design
ext ends over t he AT factas witeh preyentitise 0§ luge sonhectidm assdsnidiesdnmal e | uer

| ock. Such . ; I : . L api. n _increase in engagi ng
force duri ngdbﬂ@%g‘gtﬁﬁﬁgtb %ﬂﬁ%@éﬂ%ggé@% '[-'88'?:{& @Eﬁué}bacﬂonﬂﬁﬁtqr@%r lock to
the connect seal Raihstahdepressurizetifric fdurrnmvitbivies bt (IS thak _YRACKS: isThe

val ve includes g nunber of conB%n,ents to nmake up the housing, the

envi r onment 3FAGL QFELAURNGC tipg comngetaii J hei epeningrivea lusr fittpeitient s

i ncreases nMaBRYbASK HIIONIsGESE Dred ey 4 intaining the septumin
position by the chI um strenzltfﬁ %‘fralgﬁef“éd;@alle%' extendi ng portion of the io
septum forces t hato pliewitoa sealedaomnactiehsibnd elscohrede to i fligess. Thus for
the septum _the axi al l%l %étendi ng wal | ~and surroundi ng housing to fit

within the PRESFEMDY BEERENY RSt catheter an maay sgtskinese Brexage onpon
penet I atip On@freanjsBiién Les hinifg WisdlickesiibRfisefithiin 4 RS, LAYSORIUS be

t hi nned. Such a thinned housing racture ‘upon repea ions and
di sconnect sOnjtee Aekecentietasnfeshapened deedtd isasedrto Penpahtnthe suiigm

5, 533, 708, i i .S i ted b f h in.
This connecldfratidEa EphEtin WhEduId paSEdAG Rirday sigipor e on an
axi al |y ext eoghegions!possebawidiy GfuthéidelspBé ch?tﬂfﬂgsﬁégﬁgrv;g‘%ggggm f |t E?e?r?pt um

upon introduction of the nmale luer tip. The
col um st r eRBAMEGIRES athiessharpened needies mpspesra needléstick| rezatdr ned with a

speci fi ¢, t aper edrghaps,d i i.ckened | ower portion. To seal the
slit du(rfjl ng int r oduery Oé}]tr{%&%?g%gg* pig%arg, PU@@%‘E'#‘FHEO&\@@PQW@SM t he
pre-slit rasystensdids beemtievdlopse MHich iSliZeeraRGenidbk Qéﬁt%hrfb figps- This
connect or aIsR uses retai ner which pinches a |ower radia és | ange to
sealingly fPMiN@ %&W?@Sﬁﬁ@%@e&aﬁ@usmﬁhm neattelesosystenisudes t hree

separate pi : WWdio i L al extendj n ortion of the
septum f or ngﬁ?rr%écg‘gtﬁ g?b]%ér“' 'ﬁ 8&/%26'%’ ﬁ%%@ﬁgﬁgﬁh ﬁRQ(e PS"B&@L‘@%@(@T‘ & supply
strengt h t omateluestipiatet thuses bluat eanmulaisutipdRiviig aldidfstd-Rendigt ai ner s

nmet al WE ch.incr eaﬁef rrgnuf Eﬁ]t ur i ng fos%s. In addition it is 30 believed
that suth viianes Male Jusldip- i iasievica e which 3 egnnegtiongiesgsuodemade |, f | ong
peri ods of hasgwahiérscdn t ' f tum mat eri al

20 NOVEMBER 2002 - due rt%?t%r g*eé?%cee'?‘v‘ﬁ'ﬁ."gﬁéPﬁév’%‘?ﬁ%ff*ﬁ%sﬁf%eiif%ﬁedveﬁ he

sept um mat efittiag. Jheweguirement optherbluntcanmea polemtialip lcyeddis theGRSERT Y
unscrew ng L ce he retainer is tapered outward proxinmate the end to
establ i sh aéﬁs%@éiﬁg Sgtybﬁaé’égﬂﬁ'ﬁ?awsth the threads on a nale |uer |ock.

Anot her feature mhoteritgpsleshsadlelbys SPaRMLS éécoﬁﬁe&%t%ﬁcﬁ%@e“or not

siphon fluid froman attached tubing Or catheter into the connector upon
renoval 2of €eRstiuséed tq pstablismaconagclicrudieedtiyuvith the fatenuentip ivethet her end

f th h beh it i f .ead to bl ock f the tubing. |
addi 1o 1t 1a! R Torrds ebart ot B el % & ler PSR erCaagHPNS expo s
fluid from whizhcarane tlecsstabishedanmy almalk [h8etip #es ﬂém\eagg?wggggg]@gw expel s

such fluid in a controlled manner. According to one asp
i nvention, lPREcCENNEctpGesrstped anyedoust belcapahle b fittimgtwithinshe ng a seal ed

connecti on ¥ahBa FFiding BEIWESTE TRNtip 4% H)%ik%% f%n%%l and should also
30 m?eet other standards which have been set out for such connections.

Examples of these systems’ connectors to establish a connection

directly with a male luer tip are shown in US Patent no. 5,685,866, the
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tip and configured to conformto | SO standards, said connector device
conprising: a housing form ng an upper opening and a cent bgho¥tMsER 2002
passageway sized to receive the male luer tip of a nale | eer assenbly, said
central WO p%96Passageway extendi ng from said opening in FTUFRRAL Lo

el ati ve t Osbidber 8 il tPprafol AR BB SPR TRes bfadolstn ™ "
confi gur edapgesasall eSPSNbEbrivkigs wiich hiteler Wiessreadaiodeptdhodsly havi ng

sd

an upper surface raa?_jally ext endi ng across said opening) sald upper surface
bei ng di spBedicabpepditiapad. (' asactsall 9f esesdsvicesperfora eaninfefier t i on
integral w l i i j ; jcally

downwar d mtaﬂpﬁﬁgfg\feh r%%é%@gé&%g&?%ﬁ%ﬁm%rb@aggfgﬁéﬁgk Y“géﬁé& ?rst portion,
and (iij) devibes disenssrbabovepand atso iatcbaardondodhé pedormadcof sai d second
portion and eéte difn% ownwar d fron}‘sai d second portio tower en

r

d n) d
portion of SERAAASRhHINRAION e Sl AhatReladirs e@&ﬁd‘"ﬁ@ﬁgfﬁﬁptpﬂ‘ Porm a
second pasgagenaaniilaiadl pr-Slit edifaiRti ptR@Ar ti on, said extension portion and
sai d housing defining a generally annular space between said extension
portion and sai Hohexamplg, saveraheowmatonsgitiize se@silient hodt embther seeh t hat
when the luer  tip,of mal e | uer assenb conflqured to.conformto | SO
st andar d, !"Vg"ckaFI%aqerﬁﬁ\gpl?' (?%W%Eﬂgicﬁh%pss%ﬂay hgeem%ﬁ&upﬂogé’if@ "R\¥si ng and
t hroughy Sahﬁer\’iﬁl \Uporbrtirfoval of tHeoki,i suiehaollafsihg beRA® Rl @hdn petdversd i cal |y
extend about the luer tip and forma seal about said luer tip and allow
fluid to beeseag B eenriactians Many orphpae bosts sfickdodhe cpliapsarbpagitionhe

attachnment of ,sai L. Q tJ i tension portion to said
ouai g beiiereRafls 14 ki g HadRRld 188 iRy PaF B RR BN ' F) Soe
t hr ough sabdusutsinagmoiatie bioof hawinegsingtiatoswhidhdidl hidy faacmd Gliec0
NOVEMBER 2002 Preferably the reseal able valve is_a septumand the septum

and housi ngngdseich soleted fluissiipyn acierile eqvirapmentfar misepbial geowthp one
nmbodi t, i : ' d

;e)or?ilo Qoegbpgaésgs%hgﬁggrﬁ&%%ﬁgﬁ%ﬁg@%{rﬂg&ﬁ%&@!a{% er?ﬁé%‘%ggr |%¢11R€x{ endi ng

downwar d f raetas flewuppkictqrs ahdanawirpart several tuebuderee toflgigtanitifiogst hr ough

both the upper and | ower portion. Th er portion of the valve is
resilient | yhoughithe gPeRINg i'W@%%P}'E%EHaBgVﬂ %?hﬁhmgﬂaawﬁkqfa%m?é%t with an

annular - sKigd, twetd&témar%;nmcmrammgﬁ@ idiSeaithelehffanty face of the

housing in a frrst enbo nt and surr and attached to an exterior
surface of thioeghdbe cognécionand tentiuid posdageway nizry ¢ bbefly eixposedtaf t he
Dr awi ngs Fi gure 1 is section view of a first enbodi mrent of a needl el ess
connect®8r d&FC EAYTYIBERYt i nvention; Figure 2 is a section view of the

connector of Fi @eétype GTRABA [AMIpeSIRRclots hadrd §pike&iitHin e hbasihg 3 is a
section view of a septumform ng a part of the connector of Figure 1;

Fi gure 3a iwhieh penetoateplaepliapsingdiocd Jbptspilie basPpgningparexisiateras connect or

2 secti on et ATERCTR SRt e PRtGdeacBrte sh{ A R

present i nu@qth @nopdriciivRe® thesspiké pehbpatesi tAy cofllagssepbormah@spidigisa part of
t he connector of Figure 4; s Figure 5a is a bottomplan view of a septum

f or mi ngpsa phe sliofUperrecsvass @ol St orppeiieg in the beetemest iesgaber spect i ve vi ew

of the conngct.or  of Fi - Fi AR i | ew connect or
O e COnARkler e e Brdon Fld hiplel ReRSRET Thatd gl 3, conpect o
to Figure &uraber dffiondeertad distdnreictd Whichedsseh@igsrovidentet exterrfedt he
present invention; Figure 9 is a section view of an alternate enbodi nent of
a needl el esuse of a set or catheter.
In addition, these connectors have a multitude of parts which
30 in}creases manufacturing costs and opportunities for malfunction. These
designs aiso produce a connector having voids which cannot be fiushed

such that stagnant fluid may collect. Moreover, several of these device
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connector of the present invention; Figure 10 is a section view of the
connector of Figure 9 shown is connected to a nmale |uer tigNoVEMgBERE20021 IS a
section view of a further alternate enbodi ment of a needl el ess connector of
t he preseobssssventi on; and Figure 12 is a section view of PEESVWONMSCt or of
Figure 11 shown conpnected to a nate luer tip:; 20 Figure 13 is a section
view of a flAverRateny qé)raﬁa?%e‘@ﬂ%%ﬁ?%‘fﬂ' W'thpm@@d?%%ﬁgﬁbﬂwélﬂeoﬁheof t he
present i nvgphhQMuidpassfyelday, intd the prinity YiuRVp&dsddaRRRAlMAEy Of Figure
13 shown c\(;rﬁnec'?gd t.g a'érirgal e ){ uer ti %; Fi gur gy\tf)LS iégéa dection Vi ew of a
further al tallomaary mitsobiahgrawibiwithindhe bedsispgde ententhedituid passadeway. esent

invention; and. Figure 16 is a section.Vj f the.connector,of Figure 15
shown conne@tsg(ﬁh? g\lf%ﬁﬂ%ﬁ Qe%eqn f‘%&o"%&dﬁ%gofﬁ'&q’ﬁ“&'ﬁ&S‘f"ﬁB V\”Eﬁ’l ow ng
descri pti onthkeHoddis inthe u@ednippesdsad podifigh.cl ai med invention to the descri bed
enbodi nents and -the disclosed conbination of features in the various

enbodi ment s ni ght deyiceiesgribed in USPatenbsaa®.$160k30; e diselasureef sol ut i on.

connector GUERG PomAe ey fllelehoB 1MER ik dd ShrOBREEAEY 2 "10. The

connect or Iéhrgat@pehlayslitiraicdapsing biopt,earfd wodidcappece td possadd h a
penetrating nenberééezs&gliftgure 2 t he connector 10 nay be

e 2). in an exanple, tf (
att ached t ocoeveE R Wfﬂ&?iqtﬁ%ﬁﬁﬁﬁimng‘?m dgsigns desqiibedbay8y.  The
conduit t4 may ; i t SESY i r e like and
form nglOa passagg%%ébwﬁ?%Pﬁgmm@won vr\f]t%htétrﬁzé @%b’§ e{.'t(%jrB the flow
of fluid towbichfengage the dyale Tipeancblookiog dlanye amey stdrelard dueatibeich€het o ot her

devi ces such as a vi.al .or .vial adapte not. shown) or the like or the
connect or nfAHE 'U%‘é_lf’q‘?’fnl‘? bﬁlo&f &@p%rﬁ; ?&ﬁ‘&l luey %V‘)r\er‘ttf‘ﬁrﬁ@s‘sﬁjnﬁﬁg_ﬁg fittings
on st OpCOth%-thB%%hébtPQ, tlhgs 'ﬁ'\&lké_riéf adar @arﬁBluﬁtX@f"ﬂléﬁdilitkhﬁ henetrati ng menber

12 is preferably a male luer slip or lTuer lock 13 conformng to ANSI or | SO
st andar ds; ¢avigueatioreofdhplessl offthecheneatenbeusingwrhith apgages thet male

nodi ficati oS Lﬂo t he housi ng and septun) may include blunt cannul a)

needl es? spl¥&l %y desi gned connectors or the Iike. The luer lock 13
includes a |uer TéBvadomd Atanyidf thése gaaehdBainadtiNBss congddtiong! ed by a

| ocking flange 20 and fornms the end of a syringe 24. Qther devices which
may utili zengobetﬁ@Z@ atpreglitthenien asoneef thecampanerds were ileyelppedi | ect i on

4 it ; . ) ik . - 1,
fhe connect sfcyoCR St s SRR Bendatighyith eIt P e B ©
reseabl e metieesepimvil the 13€) tipr OnersuthycohneerisisAGwn dindindssedibatl ign  upper
end 30 of the housing to seal an opening 32 defined by the upper end 30.
The sepiUum 98 pateglyalymbet 5> od 8k de 9@0[%%& selwhieh ipécarparated byt r al

ti 34 i J; I [ Ak e i : th
Pont ral por (Grang Herding IS LRERSE yalNelS deBiieAfptP it B Ludiogy 1 e
penet r at i ngtorfoninean édviranmerstat bardier nThe tseptwopénsaglingiheastendd af heldr t i on 34

elastically retracts upon renoval of the penetratin nber 12. The housi ng
26 forns ant%mea’PqLﬂf"&(&égaVWQ louer flapgs V@BC Q‘Hdé% g%ﬁ‘ée%\%‘i@\ﬁm?rf romthe

SErThed oy Bdrebett I g eshanh MR AR 10,
t o seal 24 henmintainegd i6 Dostiion byhthecmwmalstieagth oharddutes axiallyrextendihgdi ng
posi tron Sh?:Wncjnrc]:a’: (I)gr%ﬁ e%denl(ﬁng ug\(l)var rgrl\r/lBt Iglgv(?/grz flange. However the
septum appears not to be capable of sealing against the pressurized fluid
found in a set. Thus the vaive uses a second lower check type valve to seal
against the pressure.
30 , To satisfy ISO dimensional standards and torque removal resistance

étandards the outer portion of the retainer is formed with a tapered threads

so that the connection to a luer lock's straight thread design is similar to a
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WO 99159672 PCTIUS9911 i 146 The central portion 34 of the septum 28 has a
general |y di sk shaped upper portion 38 and a | ower porti onoKOvendearedong

axially downward within the passageway. A reseal able opening 44, such as a
slit 46WeWEMIE downward preferably through both the upp@FTg’é?%"(ﬁ? 38 and

| ower portd . } ol d i i : E{;&g e rmed so
that ini tiéé%a‘}'tg h’\éﬁ)zg{ahﬁi)@ﬁg&n@ﬁyﬁ end O%Py%]@g%ags'éér I o%&o?Jégne or both
of the upphe emddfltbedoupimgtthahen@agesie thoeeelseon aenaleridentpck. [Seicht r at i ng

menber 12 ¢ | etely through,the septum28 will force the_opening to al so
extend corblEead gestingligh PraicioRRPKE BIcktase onGaaing fRIFe Ayna | s
confi gur thé%ohHeéﬁ&hwﬁidﬁﬁﬂﬁgﬂeédlfd]a%'@é upVBethetiDBr RRRAbtRE cBAnS&BRer 12
extends conpletely through the septum 28 the upper and | ower portions 38,

40 are el ast i capugh aericermifess fiom saverpbalbier dtawlacksnbEne valveeal agai nst

cept om THECUEs SO Or RS I mial® B AR R oTer b1y shorter

than t s ofidahierthlevaive andicheekvaivef ahd ehis ihigrendmder bheompehehtsp 18. As
shown in Figure 3 and 3a, in the first enbodipment, the | ower portion 40

forms a gdReieasey maniasiyingcosty-i 3dAddton, yaintaiamng the seppevieal | y

ext endi ng sl | &, .4 I I ane so that the

| ower por t‘? dosgt%b g}engdgﬁﬁ %E%‘z%lﬁ (ﬁgﬁh%g)rd?lngg?!ebrgg{sdsé‘%@cﬁ icgﬁg(\e/\hi ch

faci | i toat eseplomnforclsithatipdrtioni teriiavegs tdiativetyplange thickmessramtwisaior tid ng

parti cul arle}/ V\,herhfor, j ng an or&neni E% 34. The openi n%; 44 may_extend strai ght
downwar d o¥ERIEMetheAxiatly Sxiending,well apd syrfopnding housing k9 ficwitninthe addi ti on)
t he openi i ; By | A . i,cal ly

ot at ed t oedtantBbetted Mg lucfppingThe 180 IMAGe Upop pettictip ot S Y ur e
1) the sepinala R@r tipdd addssired depto) the wkising BRstbe thinead eshdownwar d wi t hin

th 6 and i tgched to the.i f . of the h i 26
Lo el ast coMipe afiig FayEAdin et prniateh conediondiang fiscomedousi ng. The
attachpent is paekeba®lynABERr BydestimeivR!US pardk RenfRroESs 768 hace 56 of

the skirt 52 to the inner surface 30 54. Because displacenent of the
central podistioauanof whichti nossperateaby referéncet trareinuefhisigpnbecioFatpor e 2)

'he. sopt unfBEer b oAUk Sap bR SEBRoNR BR Eh At ERTBt2 o
99! 59672 PRaviki$Bfflcieht tHiBksedrdsuppoer tharképtsm aipoacthedduéticiloftager edge 60
of the housing. The attachnent of the |ip 58 and edge 60 at |east partially

supports t malelder tips X henfyrthes grovide syffisient golupy sthengthitbe@xillyl n the first
mbodi t At . i D 1S+ dhesi
oona| B he ERBURIA RN beBobRER s Lot inles dRgee hidufl ol0 S0I0

bond in thé s sa ing an he skirt

52. Ref err thigkenedAower potiont oTo sealrthe wiif danirgpintrodootion awdtrgmoival ofs
pref erabl e t hat  di hensions, o uer c i@?@efﬁtli ngl1 devices are standardi zed to

| SO st andapdu4er iy theuadpiside %h@ed?f al partiom of fhgeseRtum BIOIMRA udi ng t he
with biasing ribs.
This connector also uses a retainer which pinches a lower radial

25 flange to sealingly fix the septum to the housing. Thus the connector
includes three separate pieces. In addition the thickened axially extending
portion of the septum forces the retainer to be thinned such that to
presumably supply strength to the retainer the stated preferred material for
the retainer is metal which increases manufacturing costs. in addition it is

30 believed that such valves will not exhibit satisfactory leak pressure after

rd
long periods of indwell, likely due to compression set of the septum material



taper are set by the standard. Simlarly threads 64 on the inside of the to
| ocking flange 20 define a clearance radius which is set b ndar d.
As can be appreciated, when the nmate luer tip 18 extends V\nf)hpﬁE@é@g&
connector 10 and the |ocking flange 20 extends about the exterior of the
connector, the size of the connector and its conponents are constrai ned
within the spaging between th eer tip and | ocking flange. Al so, according
to 1S0 i s ‘t‘eaﬁ)u%a%fg‘?'v Vdﬁggqﬁﬁ‘fegogl ‘E?E}PF%SSE"P@@?&BWH‘ @é‘%@ e to penetrate to a
desi red i nsbetiveen tractjptdand r&ainaf . 300 i nches which additionally constrains
the size of the €0 r.12 and its conpanents . .parficul arly about the
upper end 30 of f%gjbﬁ%@? rhege%wsgﬁwmgg]ém%agcmﬂféﬁg{?mtehg spaci ng bet ween
the | eer ti mpe&damdwandpkiximaté tharegd t@€stalioh briridtiogal eegdyetieat wither tip 18 is
shown forci iat,0 an open position. In particular the tip 18
extends thr g%gth%%ﬁggggﬁ‘gngegﬁé‘%o the desired depth D, establishing fluid
conmmuni cat i on behnatker featya sdirh éavesirébby soradasars, is that aaemhnetter passageway 36.
To mnimze drOW; i ct ) i the tip 12 is
preferably 8%@%"'5 gq\t%(fe@@t's.E%gtgdgggde%labgafg%ﬁ%g@u “é%g"@‘g%@ﬁ a?jy val ves or
ot her obst r temp\ahef the luer tip as thisonay cRuee fiyig ter flauointoi tamotBer @¥d of he sept um 28
pivotally d £ BetdONmMR; —al Lhe.annul ar skirt
M PELTRe R %gelﬁéfl%%&%ﬁ)rll@égg%??f}tﬁ@%wg. Pﬂgdo‘itfaﬁ it

52 and the outer surface ‘ on t ['ower "portion 40 of the
sept um 28 exs derired dratAwantecionis psevidedoriich adbmlly exaets fyist feam ther f ace 68) and
establ i shes @n8 e [ el y.back to Figure 1,
upon remvalﬁgf%reﬁpﬁggq&g)gﬁ%fﬁ% ‘é‘ggllpljfﬁd g& %Iggigle?%rgﬁdfﬁrﬂg%ér"g%ts into its
cl osed posi tdopfiolledsnanngy NOVEMBER 2002 WO 99159672 PCT/ US99/1 | 146 Wen

the tip 18 is i ng&hdifflo bidleQpebdWPinE RIARE [titre i Brolifledd t8nridgst ubRElodept h D, there
isalimted rggﬁ“.nt 0 ‘g(gnnul ar %ﬁ_gc%dbet weeF\ ,th&‘ inh%%séfeﬂxgr 26 and tip into
whi ch porti oo $EeLOpFson yHtAMA der g7emPY, e YROWEVEr, the septum nust
be confi gur e aaf @ondqused i cpriormdalSO plefdaids saidieAnneripr deyige eAmPEsind's ext ensi on of the
penetrating nmenber 12 through the opening 44 to forma cl osed system
Referring to Fi gBPusingfoaning an uppes opeaine pad @ sqsyypl ek PrsgRaewaYiizedia rersiye cal
envi ronnment thd thale Bedtipgid alel@si sadatbly, $avdenta fisegtssagsway exteraling frotiiseid t 0 seal
agai nst a PLBSE i 2 Yvn@&rd Bdctio iE'Qe%taetQ)uél ve, in various connector designs
m an un

to using a pre-siit sePtu 0 “cannul'a penetrating nmenber, as

described in US B&seshbleyalve essifently ragirgined ilafiye e said BsiRY, sFdyale sldingier ei n, the

seg! i Inlg I's &t adigtiporidaednfinyteditol sedl Z4it gpening biier ke neaticepsadtipandhaving Gus | nﬁ :ﬁ

radially co ' . | [ - roug e
T BB RS, S S b B

septum Whe unt cannu . s For ced rough the slit,
the a s septiRPekoeatsiyoriegabl. fihaisarag redinpinteasd yithsaid fek rafas aout t he
cannul a, andexténeing gappiyardicdipddiawid tithiresalii rppdagevey i a biversorfdos ofssidof t he

i der i Aot e horon Shd @73 biRDpaddtElRlon A b o el Mo edRechRy pide] | 5 TUCT
Wi [ [ 10USI| ypeni ] u
relative to ?'Hjee"g‘i??‘?%%’%%ﬁ’ fﬁﬁ“ 5 W@%ﬁﬂg‘bﬁé‘?’(?eﬁﬁ‘,‘@%’gﬂ? % S%QH’P‘% Y t hr ough
the slit in beiohatcied psaihhotdingrteforsa bécbtd massagewayi within lseid extadslen pattionect i on to

provi de a reggi\tkitkion atsh dn@lsaili MEyskll FRRGEgdRBRfy SHhuthd3Bact BRWEER saldus, the
necessary insertion r i1 kely be too nmuch for nost nedical

,Or C ul
practiti oner §<RRAEY ?“a"&'fg{ﬁé?é‘g%%‘ﬁ found that thinning the septum 28 to
al | ow di spl acemengn epsdingiemad toaripawtsudring fwheththe biepipiehs Bele Wer@sser®y - ti p and

housi ng whi | @oftRsiluell & dBhEHE th D SAAE @ iBihscRENHE@ESId Wi SR&Pentatin paidVi de t he
pacsagenays regsitfngltob ubGf. AMRsRoR o FFHGT okl et

Unexpect ed! y,2bpyidhedsas fimendtorm arsealiahput saishigerdia §I‘@g)ﬁ‘°ﬂf““‘f‘ foebe fnipctadh o §gét um does
not appear t dippn@vsailieseaond pasagévagpae didrgmertos saifl (swec ransfeportinn toheaitl eak
pressure of té]@engigc'ﬂ&ﬂﬁﬁ Qlsaid QOUS{I’:Ig Bﬁagr!;gcrf AR &8 Rice@y A Wil Eddord phddagetR¢ upper

,P gret ngn?g gaz w%gggug svav?'J h%Lg{ng%thou?ﬂc:wQ\g lntoo‘ayz\ill%ranﬁ)tﬁgr%:)a%g 40 and providing that




20 NOVEMBER 2002 WD 99/59672 PCTIUS99/1 1146 extends downward through the

| ower portion 40 in addition to the upper portion 38 greathyovagssenes the
| eak pressure without requiring a corresponding |arge increase in septum

t hi ckness or conpression. Mreover, tests have shown that the length "L1"
(Figure 3) of the lower s portion 40 is related to increasing the |eak
pressure. But) increasing the mass of the septum 28 by increasing the

|l ength L1 of the | ower portion 40 which nust be accommbdated within the
housi ng 26 when a luer tip 18 penetrates the resealing nenber 28, increases
the insert force and could possibly prevent the tip 18 from extendi ng

tirely th h th ' 44. to Th i nmbodi t's confi ti f
= uni que cBARATT P FesRERe s etelim e PN FALEUTRS TR MG por i on
40) thickn . i e r ! i t he connect or
10)a Igak g&@ggﬁggqggeéﬁithEg%§é®gpJ@Bﬁgﬁ%ﬁﬁé@%gﬁgéﬁ?%ﬁéﬁgﬂ accept abl e
insert forgeluddshen uppat garesallyfdistshamnf igderaiortion ebvédrey &h opengigoodi ment

is the ability to provide a reseal) after is nultiple insertions of the
luer tip aﬁ‘éf“l‘%cﬁéyé@? neegNg AN @gho P exieagig ‘?0\5@‘6{??%?0'5‘ HedDefe of 6

p.s.i. As ' i | ' with the
Goper por t FORCHEARA She LS BRoh TR TR n oL Aot 2rEgBhE o

conpr essi ompoadrorgr eat er and the | ower portion 40 having a length L 1 of
about 20 .080 inches (giving rise to a opening |length of .125 inches)

yi el ds a connectTate dhanpoetiomaithavalptis rdslidntBrretdimed felatvd feethdesi red depth
Dwhile maintain a | eak pressure in excess of 20 i. Referring in

parti cul ar hoysigRy éegra C@&}e%%tf‘@”a%q“}“‘?h%iﬂ&%@fthﬁ&km BYRYFE is forned

with a width WL (Qf i e : "L2" of
about _1go€?ﬁ%>egﬁ8¥ﬁ§9§%ﬁﬁP§?5§ ?ggﬁiﬁ?q%@ﬁngagggﬁﬁyﬁﬁg%Fﬁ?%ﬁ%ess of about
. 010 i nchessuridmdirapasd aftacredno aof extbeorseptface d8he foasinglih laysexamcdave t o

| essen the anpunt of material being forced into the housing 26 upon

i nsertion d?%BHQmF?B-18 t hrough the opening 44. It is envisioned that the
top surface 70 may be flat or have a convex surface or a 30 conbi nation

al so. In addition, the top gddfiRGeriglbd of thermmei roken w thout crevices
or other pockets which facilitates disinfecting of the septum 28 with

normal aseptic teH 4ues SRl ABWSHAPRSD BmpBlitRert axpRidiBegs 18 16 20
NOVEMBER 2002 V[)%@ISQG?% P%f$b839/ I 14gﬂ¥orned so that the top surface
ext ends conpbrnadter ovibe présentippentiemd 30 of the housing to present a

visual |y appeali top .surface. Ref ing back to_Fiqure 1, to be able to
accomodat e t he E&ﬁﬁﬁgﬁﬁa&ﬁﬁ@ﬂ§yﬁﬁgﬁégepggpegpfPfﬁﬁ@%a5h%h%%ﬁsing 26 is
configured tanh&ktBY 3o & masIasapay having a diameter "D 1 " of .235 inches.
To facilitate insertion of the septum 28 during assenbly, the upper end of
t he passageway 3&igwetdisdrwastionvigyy of 3 septya faaming gipertyof|the gernaci®fet er of
. 250 inchesck%#gﬁéqed at the opening 32 Referring to Figure 2, as can be
appreciated, inserti'ng the tip 18 and i o conpressing the upper portion 38
and possi bly the Higuer3zigrd hattonagrinndéw tofie septurhdornsikg rdt p&2 oftiwul d produce
a thickness | ayer of at |east .050 and .040 i nches respectively. However,
when i nsert iGNERO OB ®dnt of a penetrating nember 12 having standard

| uer dinensions to a desired depth D of .300 inches should only provide an
annul ar cl earance of .030 inches is between the tip and housing 26.
Unexpectedly, the elastic naterial of the septum el ongates upon stretching
and defornms into this small clearance di mension, while not exhibiting too
| ow a teak pressure after |ong periods of

10



i ndwel | due to conpression set of the septum 28. Referring again to Figure
3a, the lower portion 40 is fornmed with 20 rounded corner $gKdvisedraiom a gap
77 between the | ower portion and skirt 52. The rounding of the corners 74
al | ows Whe9s¥6d2wal | s 48 and slit 46 to be as |ong as pos8FBUSHM% still

provi di ng the t.wee R i iert 5 At taching the
sidewal | s 48 tg@‘rﬁgq‘s%?ar ?e‘té@?‘v&"tg%‘ﬁtao%r%dv”%’ﬁg"gﬁ'gea’g%r‘}%/‘%%dr\?'# ute to
unequal stpeh&dtbngf thethrdetar imaéhtion;of the | ower 2s portion 40 about the tip
18 during insertion of the tip resulti ng[ in | eakage. To create the gap 77
the val ve nenb&i9We S & pRctipayview ofaseptyrt fargung 8 pasiafdbe qopsectopan t he

| ength Llo?f‘i%@d‘ ower portion. Preferably the gap 77 is formed such that
the vertica i ckness of the valve nenber 27 at the gap is equal to the

t hi ckngss of t gupBerispoboitamn @8n ofew hta septumf@BninGa part ohthe unct ur e

bet ween t he ce[ﬁtrat9 ortion 34 and skirt 52 a sharp corner is formed which
est abl | sh&8NRCHPRAEFIGHIAH 78, The hinge point 78 which extends about the

housi ng for thei@pbia i £pempataie Vet of thehG e Flgure 40 NOVEMBER 2002
WO 99/ 59672 PCT/US99/t 1146 32 also facilitates the f1exing and deformation

of the septum Fgureri iscp bectinnal vievwdf algennegtor 8imilai tathegborkctent , t he
septum 28 s farned of | astic) resiljent. material provided by the West
Conpany ofShEWBHQ{EﬁQLér?_@.Cﬁf%({%S érﬂa\”z?flpéa?g%ltes that |ubricating the septum
28 shqyl d faci IFigwrees isns tHitd @mbebirhést dfure neeBleldss daplaclarvrit@t i on may be
applied while formng the slit or by other neans such as incorporating the

| ubri cat i ¢eseftdnyadiosept um material or by applying | ubricious coatings to

the top surfaces | - S hadi rped of a
simlar materi gzl'?u@u%ﬁ %gg%rﬁg@ﬁg{)@%%e@gfeyfgg‘g)tgwenr‘é&pér}g%ﬂggﬂg%ﬁgﬁexi ngt on
Medi cal ofcoRpsstorof the G@igeht iaeatioma. | n addition, the slit may be

| ubricated after assenbly of the housing and septum using silicon oil
produced by DoWigdenitis eewiian Wrw oftheogagctorel FIaie O i s rigid and

pr ef erl%lb! ycofng%m 18fa ENROR o i m Eastar of Kingsport, Tennessee. Is Although
t he housi ng I's shown as foffmng a |luer connection 84 at a | ower end, the

housi ng may al dtighe fbisnedeatioraviear of afurthey altemate emitadinda@ncbf as it
desirable to establish Sﬁﬂ}‘ed connect i on s_ucE as the injection armof a
Y-site 86 N@eHRIFES s9nnerlorof thg RIESEM AV 8% or manifol d (not shown) or

the like. In a@tdit;@ﬂeom (& sbetig vitothe lddRinBeItT 0P G icife MYsiRfw?O I ntegrally

formed with a catheter 15 with a guidew re (not shown) extending upward
t hr ough t heonopetadntg atmaldbfesitipi ng al so to Figure 6) particularly when used

as an injection.site , for_a catheter 15 he exterior .of .the housing 26 is
or meciint th o AU 151 7 SRERTdeRAP! S S ARCHP P R AeBr 8F s whi oh
facilitat enididleé$BomiedtbcorRSEEOMt ihfention;Referring to Figure 1, to

provi de for a threaded engagenent with a | ocking flange 20 the upper end 30

of the housi ng Figuigal? isca Bectien vigw af theggnnestor Qi &iigurey! Seshawitli ng ears 88
configured_ t €, ds 64. Referring to Figure 4) alternately
SHRGENEE e W

t hreads 90° on that portion 92 of the housing 26 which w |

engage t he thr epidards45 anatseetibh airgeols furbrerRirireatedmbsdimentesang 26 is
nol ded as a single piece utilizing nolds with a | arge nunber of nol ding

cavi ti¥s teeqdielers capredippal tsargsaphinvavianiang operation. Sinmilarly the
val ve menber 27Fi'g§|remi§§se5%l%|c§for}§iew apth@%}ﬁﬁﬁrzo(?%gure 15 shown

connected to a male luer tip.

Detailed Description
The following description is not intended to limit the claimed invention
30 tofhe described embodiments and the disclosed combination of features in
the various embodiments might not be absolutely necessary for the

inventive solution.
11



WO 99159672 PCTI US99/ 11 146 fornmed as a single piece in a high speed
nol di ng operation, and the shape of the |l-ower portion 40 beNp&EMBEEREZLE | Y
suited to register the valve nenber 27 in a desired orientation for

fashi oning an opening 44 therein. Referring to Figures 4-6, a second

enbodi nent of the needl el ess s connector of the present invention is
generally indicated at 100 and is particularly suited to a | arge nunber of
connections and di sconnects with a standard male luer |lock 13 (Figure 2)

wi t hout unacceptable | eakage. In addition) elenents in the second

enbodi nment correspondlnﬁ to elenents in the first enbodi nent 10 are | abel ed

with the sane ref er &L REEGure 1.3 friemodingy ot a anhesiderisrd Be housi ng 102
and an egait) |6 C ;?éﬁbdtﬁtﬁ.lehmﬁﬂé géﬁzﬂ@hrﬂﬂa&ad\/ﬂiggeTﬁEOWAf ctdutm)@hs@m,sed at aln
upper en of t| e val ve. nenber in centra
portion 34 and ?8%@ %ﬁﬂegﬁtdﬁ?nn %%‘P‘tﬂ%“‘t}‘&?‘ ﬁr%é??"sl' ref erably a
sept um 105, al sim ametancds tiancoanenidrd0 redyi 5e atfzohed ora d)ﬁ&ﬂtv\thnmﬁutcemends about
and surrounds an_is r rt i 0 pof e cent the upper
end 106. Prefer 8%T§‘uﬁﬁ;§&%k@§‘ttﬁéi8@"%himo hdttge ?@%‘ﬁ*ma‘?‘gn rip@?f?‘f ace 112 in
a speci fi ed nmannatheteo 1ai hedita! {ubing varltheelikeGrhdtforntitgen pasaagengy 101 flaidd

el astically rest of t he | uer
tip 18 (Figure fg)[%h&e é&ﬁo[{:\ﬁﬂh?@h&&ﬂ%}&@ﬁﬂ\?%éﬂ&l&(fnzgfﬂoﬂls%e&{_ldgs Been found that
the manner in 2cowmeaér tmeayaisate Bshadtoodreridgucasdurtessa vislor viel and att ached
oot ne housi g L02oRRd andil8l ke G iRl Ay BRI cBlor b CONneCt OF

100 to achi eve t ormance st andar ds era val ve 104
defines a ci rculfama@dn@nf&mgsemaﬂﬁﬁg\genaﬁmpocms bet ween the central

portion 34 and the s 102 is
received in the 2s chlﬂan%l"eﬂgq?fg-ﬂgbﬁ%l%ggﬁ% agﬁtﬂ ?%@%ﬁ@gwﬁmga desired
manner. The centpPrafergldy ainsie lBﬂf slig oclgerripgfutdeepnéi@ing fnaiSkaiéSQipper edge
portion 106 appl gtsﬁdzﬁd]@ rtoote eﬁmate%%tﬂermemt&e vﬁ@lrb:obt% i@rtion. To

provi de adequate resea esired that the u &aptl on 40 of the
val ve 102 form amﬁlf@ﬁﬁfé@@@ﬁhow\g%\d%et%&?dsﬂ%%btlﬁ pdr portion

define a1 ength. haedts eadfockpRliesndude of fARL el portion 40 is

formed with a wid Broxwratey 60 1 nches an | ength "L4" of

about . 165 i nchedcludsg alleerttpé mgwﬁm&mﬂwmg@mmyesggnlmb

annul ar skirt 10%dkmgffehg@dowﬂam@sth@bﬁ&aeémgeebootner&%@edmaﬁs The top
surface 70 of the-septum28 is slightly concave to | essen the anount of

materi al being fd}‘%‘éf“‘izﬁ?@et‘ﬁ@“%i‘}@i“ﬁ@f WopcludfonVi Seleblepdeplegtion ard tip 18

(Figure 2) thr quibn’tcméap&a%@&e\&ésad\dthbﬂﬁ k&nvi si oned that the top surface 70
s may be flat or have a convex surface or a co nat i and is adapted to

di si nfecting techni quéeiirgasilodiguwhi e %“ePtﬁ(e{Q‘H‘E‘ é‘é\g Y 3heen the
central portion 3gdanéladiPig fesithidesdddt nhbbdoevave Us holratlkeptichi®, val ve nenber

104 forns a sharp _corner andther r a hin oi nt lar to the
first enbodi ment $HPOEERLANHERY £B gfﬁeff‘ﬁ%ﬁg‘?‘%ggaég%a%%?ﬂ"tgﬁg dﬁ@l‘f ing to form
a gap 7(71. Itllgats beﬁm tﬁmiend\dmrrhb@eplgmgaaaeopmﬂﬂyodmedém@ttie]t%uda@| ne](czl PK an
upper edge o.t.he. val clr.c nce o e
of the upper edge rgl |°H%gﬁ§ gcbaiﬁly Ja'g?&‘lte{?gvet&%mg&geloo to

mai ntain a sati sf aauctmttyatttea:lentml eefﬂmm aay be stetdwsidoghwyard inpothe ant t o
i me Lok oS R IR RS bty °4 o MCRes RRIECLAAG B! |

di sconnects. The b O Aheh septum
prevents a rubbi ng:doe“abmtﬂntmlmlwrﬁt@stsamdn el obthgdend@tings t he septum

is elastically st rr%%ﬁt%@ﬁﬁ“fﬂeﬁﬂuéiﬁ@% fohR® aR bxikily@xfehdingl Sassageway 36
which extends downward from the opening 32 and is in fluid
communication with the lower passageway 16 defined by the conduit 14.
The resealable member 27 is uniquely configured to seal the opening 32
when the central portion 34 is in the occluding position shown in Figure 1.

12



Bondi ng between the exterior surface 112 and the inner surface of 20 the
skirt 108 is also inportant) but mgration of any bondi ng ;g@e0Emier J0b£
interface between the central portion 34 and housing 102 shoul d be

i ni mi 29@.996967adhesi ve collects in the interface about t‘Ff‘eT’g%"Bf'L'JWZB and

interior surfaggJllddC & et of the
septum 28 vmthelg]orreé%o gﬁ,r?gq?zgé&@_ge égﬂ@r%%sgg %&F%@%?ﬁ gﬁ?\e may 25
resul t. Ouwpppr pbdraneBBamﬂladdwelf pafmph)ler'@(tbndIdgrnguailgemwrlwattdwutﬂnnum ng 102
such that the u or surface 112 receive such agent

whi l e nini 'ﬁ???ﬁgg V63ryat 6ﬂgqai1tflﬁé’ﬁeﬂferﬁ"ﬁrlrs%f‘ q%sﬁtoﬁéﬁﬁ@n@ mnimzed is

by pl aci nQioWﬁvé?@Sﬁéﬂé@aﬂl?@ubﬁgﬁb\éﬁi iHeCL%pé?CbiirﬁérQBBWtho%?pBRRﬁf edge 116
30 faci ng downwar Bond |ngha ent is applied, preferably Dy injection, to

the exteridf: I&ix anticipatad thaidhg paening 4damey det hemag setthabinitialy thewn and wet

nto 2U  CRoME/ERER B BshBIS TR bEE T B, Bl Rt o, "2 ace

of the housiegpdfidns A8 40} hewewsrebrtendingd penétrating@enigisrera i ng the upper
end portion 110 of the hou5|n% 102 into a chanber (not' shown) and applying
Tty

a negat i vecompleighethsengh e spptumethwildoree theopaning thalsogxtend ows downwar d

Gpvards it TREY Hifadch et BCa Sttty AR Sering #2 2 SBAIGA°T,
curi ngoadhasiugr a maaherasudhobbt whed @d peddtitatiramhedditt 1 extehast i te

Corporation of Rocky Hill, Connecticut may be utilized as a suitable
bondi ng adge@mepietsly Hkguah tﬂ%@ﬂ%ﬁ‘r&&“@r@ a“PdgweQOQW‘W@Q)MW‘?g agent

shoul d be eﬁé‘%ﬁ%l@%&eﬁ:h%ﬁfaf ot Y piindtPAARGRAEDA Ab ddafBgaindy BEKEGE! N0 1O

Fi gures 4 an to provi engagenent ing flange
20, thr eadhrcmgremeenmrfabemgtmemme mﬁnemtfatmgenember aod tiseskptten.112. The

d 127 th 90 h 116 of th
housi ng 102 1o 1t A4S s e N ah Gr o Bt AP DA GriERe | ke 1o
faci | i fsat egddIRalPeHEiRUnNerdte @rhhétnpﬂe% dehém?er&wwce 124. t s In a

preferred enbodi nent the surface is also formed with very little if any
draft or taper As)stwm in ﬁ@mﬁrandl@ i s firsb embagispeattiae tbwierr i ng setti ng

oxt onds. dWh aodPg okbekanaR R Fomatel e o860 " ke L o s

I nches 2o Bﬁéﬁﬁlhg%ew@@ 48 arid gHA valls S0Card dighily Bafchte@ @aithat e a | over edge
126 of the skirt 108 b{ the threads 64 on the |ocking flange 20 during
qr

renoval of lowes pedins 4Giiarmy araBezoidal viertiqal cragssvachind Whiah fadiéatasnr eads do

cepar atbd FOING aEERe ESEp orrmah Sttty SRCUBMRRIRS 25 b o
a defined mmtr@adaﬁemlaglﬂsé' hbhmenidwdl\mﬁyl'eﬂénd istraigiht dadmv@#d ofo

facilitate a rel easabl e engagenent ?"ﬁnthe enetra ing nmenber 12 to the
connect or BOOTEARA 3 R FgiE sEatiye 19 § adgitign dthePrening 44 ki r t

may be a slit 46 or may be curved or slightly helically rotated to promote
the sealing of the opening.

25 Referring back to Figure 1, the septum 28 includes an annular skirt
52 which extends downward within the passageway 36 and is attached to
the inner surface 54 of the housing 26 to elastically restrain the central
portion 34 relative to the housing. The attachment is preferably made by
adhesively bonding an outer surface 56 of the skirt 52 to the inner surface

30 54, Because displacement of the central portion 34 into the passageway 36
by the tuer tip 18 (Figure 2) applies shear stress to the attachment between
the skirt 52 and housing 26, the septum 28 includes a radial lip 58 which

13



108, the skirt 108 may be provided with a thickness such that there is
mnimal interference between the skirt 108 and the inner 2a0QSERMBER 202s 64a
30 of the threads 64 on the |ocking flange 20. However the snaller the
di anet exwal®fsogad by the skirt 108 with a given skirt thi €kmaseyandés housi ng

21 20 NOVEMBER 2002 991 5972 PCTI US99111 146, thick th |
t he vol unpeW’ﬁ‘ i Omfﬁnagg&fﬁ?gﬁgtt% aBd{prPe{ﬁéigﬁéQe?frtQFi o s%ﬁ%@pe 1(23. Zﬁ vglr ve
104 upon i fepihid dPind S SERHIEdde260 bt 1238 phRally Etegpﬁg% e skfy ding a

housing 102 with the upper portion 110 having a ex di aneter of .25
i nches andantb@idaiimgesistingthe sigpat 4arceswiln thesfirgt ambodiment, 2 is desired to

i de th | b he.skirt 108 and l.ockjng, fl 20 of
BT 50 st A ee A IR R ARG sat el bk pe andSiensid Rdhgi tho o
suf fi cisentsamé m&iine? 2@tthe EtabRfient of iRCsUsh@AAd @ ¥kifessuf f i ci ent space

for the displaced septum 28 and leer tip 18 when the luer tip is inserted
into the housi rigefeong toFereer inigsue wiyersal gonneddivity.uhistpreferablen Fi gure

2, the fr ' : ' hes a di aneter

rangi ng fﬁg%}?&@%%ln§$@B§&%rﬁ%@%\§%e§'§%§gﬁé§%ﬁﬁd{z'ggtgﬁé dard luer tip 18
i S i nsert estahtigrdde Horakampsethe @imehsioas of thi luet tipold idclheixerct ed that the
tip and housing 102 define a clearance therebetween of .031 to .021 inches.

What is i stapar pre setRy the staadardporimilagktiiegds 6 op theliesidgenf thep 18, the
val ve 102 lBég(ithlaﬁpeW&éﬁn%oé (Ejle%Par?t% iy \ﬁgfch!ifﬁaﬁﬁﬂﬁi s ngd.- Ra5 inches
ext ends abou he Fuer tip and 1s conpressed within e snal l'er clearance
wi t hout r ecprn bé mppeetiatedcwbph did endie fuarttipot8 éxtends Withimtitds cormdcted t hough

between ¢ nid an e TogR (AT A0 GRIEOHS AR TCHERY DL RRMeetEr | ong -
i ndwel I pr Rl &5 of frle é&ﬁé&ﬁﬁ%d&ﬂ%&%?@ﬁér}tsf&é‘%néﬁﬁ eagﬁtﬁfﬁy‘@ menber 104

mai nt ai ns an adequate | eak pressure after |ong periods I ndwel | . As
i |1 ustr at espaging-bglweaernrthetiner i apd deckinghtiargel Blsppaesaidng wfIShe sept um 28

into th bet he ti.p .18 ing 102 .duri X ti f
Lhe ti 1 suBehdaru s Mele fuet R el AR Pettetalar S dssitesh 40 and”
housi ng 10gskRionad&RRtD" 6PIIVBSREMSH Wﬁi&%ddmﬂ)dﬁ_ﬂi_k%hbﬁaﬂfs thegiRxéended

| ength of the |ower portion about the tlrg 18. e conpressed septum 28
di spl aces He ¢anneetar Bhgnd itsicampeaenisapartellpdy abaut et uppergrecd offhe

1 ushes anfreAS Rl Mt E ML bl finite sRBrbB A el e IS Cc ket s
of fluid ajekingdiaie@.20the filling of the passageway 36 with the tip 18 and

di spl aced septum 104 al so reduces primng volune to a |low |evel. 22 20
NOVEMBER 2002 WO bigugn @ the piertipstbfsishon ie¢ieg theygepinF2g§dnie an  an

enbodi nent neeg t | tj i

general ly Pﬁ%rﬁé ?‘gp gd%? bﬁﬁlﬁﬁﬁ«’gggrﬂ%ﬁ g‘? wgﬂ@iﬁﬁ%g?%\r{ﬁgéfﬁsm%hom as
form ng padésiedd depthdD t establivhired flaid cossaubicati@bbeweaersa passagéwsy known i n

the field, Y-site.cqnnection assenbli are s particularly suited for
hddi ng SupBbaMIR I TBARCINE PaISRERPLEO! 19 BTAARARY BV FRREPBw pat b 132

ext endi ng r i tq Q&feﬁ t ubi ng, through

t he Y-si tehgés?gée%g&g%g 333%"‘%3%’“‘?’"%3 1a2)1§0&v\r/§fer§$lye itctggﬂ(tai on 136 of
attaches t phssagevihelmeadtibat asyssecontacy valves 0r btherhabstruetioge teflaidl vy -
correspondi,ng f_o to the secqpd_enbodi menj of needl el ess connector 100,
owever .t Ay BB Criet a5 A R SERER 28 8RR JRIOTSE COMEMAT: o t he

val ve menbgfofghks BhGSIABRG, HBnG the BRAGRF skt $2'8nd S biterAifralglsgoreber of

ei ther the nment 10, second enbodi ment orr the Tater
descri bed d¢ipbdeliaddition206 lower partioad O the pepina P8 extendsedowewboker tip 18

penetrates the valve r 140, t sagewa 6 in the tip js placed
directly iﬁnglﬁﬁﬁe@%&éﬁﬂmgﬁ% PB%’\MH‘%C%& aﬁ@ﬁﬁ?’ SB‘FS?@%PL)E‘A{@‘EHOW pat h
132 ext3@ndiﬁgg‘g'.nto the exit section 136 without any internediate valves so
any flow restriction is reduced. 20 Referring to Figure 8, a third

embodi ment of t IReferingl Wieflydbackiadigwe lofupohaemoratat thertipe®8itbe which is
preferred, is,qgenerally indicated. at 200. . The.third enbodi nent 200 has a
housi ng 20299%8“?%6?8‘6%9{’3( Frdr i%@éﬁ’&ﬁlc SRS her 104 described in
relation to the second enbodi nent 100.,The housing 202 is simlar to the
first enbodi nent 900




2s except that a housing portion 204 bel ow the gap 128 has been altered so
t hat connector 200 provides a higher renoval resistance tohfdoEMEEREIIBNLS I N
the third enbodi mrent 100 corresponding to elenments in the first or second
enbodi mwo 99106Er e | abel ed with the sane reference nunber .PATU§PaMfLI46ul ar ,

t he housi ng 202,j ncl.udes the .u [ rtion 110 hayjng,30 .the rface 124 of
a general |y coﬁ\é)thgﬁtthl‘f‘)S‘Ps‘t 08 'B?ejﬁ%q E‘?O &%P"%‘F%‘ﬂ’ Xt{héggﬂﬁ FFS'R@H@Q ends. A

m ddl e porpi giere Ra firiited danslatrvfinthuldrapaciedtwien the hbusimgldPamid a | ower

portion 208 extends downward fromthe mddle 23 20 NOVEMBER 2002 WO

99159677 Harintsedicinporligns 6f therseptuar28 Mmry be slisnlacedi dewaverdhgebl y defi nes

a generall S 'BH@W . t j r ined by the
upper port%(%f)ggq'lré.ﬂgél%éejbm éd%\‘r?jfél%é}d E%%é]?ls&?%ﬁgﬁeﬂgﬁbé a&?zﬁ%ﬂté&e a transition
from the uggensiparof tenpédétratng inemtmratd thebyghirtkeopéoing r44pterfoiram 208.

Preferably the mddle portion 206 is frustoconically shaped. Referring to
Figs 2 andclgyed A¥S'1RBUsi ng 202 defines a set of double start threads 210

whi ch extend dopapafich il PRAdD? LS iHGIRRAN apblieaBifidhanBRnddiey 206 and

| ower portion 20 e preferred configuratio reads 210 define a
const ant nepdrontenteit & highlyt desitabie tivd conneatdrs-bealonfigutdretol seabr and mi ddl e

[ h he hej f.th ds .decr. he th d
Qownwar d SPOAGSCRBrRSUER 8t ROPSI S PIAOEPVS 18 VATIGHS CORNREPT ABHSDS the

| over port| Qﬂg%OﬁreLsﬂn gégx@mana it ARt PEnEtr AR} Rlentisdr B deb¥ritdte
eads he

internal thr 64 on l'ocking flange 20 such that there i's a sliding
frictional ind§Ratarino.feldvdiot heomaratagsb\sreferencerbraind dihe sealind iswer

P ovi do anoSearBitasP: whisitd &Mk ERaREEPER; afia =l PREREL"! uer 1 ook
when the t b&n%?eé%&ﬁe pepairh aheéby Gellifg dastit Xt tHrbagh BePEEptHm.

Utilization of an upper portion with a surrounding skirt 108 defining a 2o
di anet er apfieska htnd canauatof smalhdiamederisrfaras broughthe 8lit. e t hreads 64, a

frustoconi 1 . i . i 0l j j i froma

i amet o 1 00 &R RS Raarhly oo B B B PO e TR St er of
the | ower padthae apRastb badttieatisplapemenoof peitions iy tike depludh #1 agr eat er
than the mnor diameter of the internal threads 64 inparts a feel to the

user 2s si @ehirgefi®onnecting to a standard fenal e | uer connection. Wen

the user first LpaRRks é\)é‘ﬁhifgmrrlg)ié,qpﬂ?itggqlgéfg%vgﬁ?%%g%%%‘ﬁv 00,

slipping the flange over the upper portion surrounding skirt 108
pronot es cémther housing opéringukan thepbludt cahawlpwrelative tth ¢he carrespandid®0 and

T e YR PR by 88 PRI L BT hGRs, 20 32,
i ond ngy kR Wi oo paoeth e sphge oner 5, 2012
2002 displaced mass of the septum. Thus, the necessary insertion force would
likely be too much for most medical practitioners. However, it has been
found that thinning the septum 28 to allow displacement and
25  accommodation of the septum between the tip and housing while
maintaining the same radial compression does not provide the septum with
the ability to seal against a pressure found in fluid passageways i.e. “leak
pressure”, found during intravenous therapy. Unexpectedly, increasing the
radial compression of the thinned septum does not appear to provide a
30 corresponding rate of increase in the leak pressure of the connector 10.
Forming the septum 28 with a thinned upper portion 38 and a
downwardly extending lower portion 40 and providing that the opening 44
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PCT/L1S991i | 146 WD 99159672 During rotation, the tip 18 extends through
t he opening 44 and rubs agai nst the val ve 104 however sucbhygovEMBER 26a20pl | es
very little resistance to turning. The threads 64 engage the m ddl e portion
206 andveosd¥sding fricti onal engagenent begins and the retﬂﬂfvé‘i?“tb‘ﬁque to

v cacs. eactired BRGRRdinrolRaFE Ko TiartaB 40uR achyloR GuRided i armter |

whi ch sl owsortlemBst dreafipirkréaséshiedask prassuie withady Adquirigide before an
unaccept abl e renoval torque is achi eved which may cause the | ocking flange

20 to | ockcarpesonding l@eamererse inssamumdhickness phremprgsiomcks 13 may be

made of magib gl [ Ul 1 LIPSoh ARG GhG M RG0S ditngidfdness. Tt s

i nport ant e connec on o he " co he~”l'uer | ock not

pl ace syichpertiohrddsis refatéded incrddsieg tﬂatage préssure ¢ ButBncigaaigithe t he flange.
The use of the | ower ortlgn 208 W tﬁ cionsbant |arret er al so acconmmodat es
| uer | ocks™@ss Chthes é |bé{|'gcne§sm 5 Hﬁed‘?}‘@PEPPE%l% of the

| ocking fl HQ:'FI rggstdﬂ'@ggc(lgm c{%:@éd\rg) %tﬁﬁﬁ} 6 Wheh NRRAIH S connect or

have been escrl that the € od| ment s pr vide features
whi ch sol vpemeiratesthe hesadlingivaerkbenB cincreases ha irmesidfordalasgceald accept ance

%0 of connBeYIY RATEH RLe BLpTCrSaRB e PO dRaReB e o

cannul g, Ref erryRg fiff drhisddimeht s%nﬂga@mﬁt& ANgee Esmbuiﬁudﬁwltﬁgnnect or
uni quely suited to handl |Q&](m$her pressures 1s generally indicated at

300. The cpratetermingderigt haﬂﬂwrmﬁlenﬂésﬁutmse anshtempsBsisuch as a
sept um 302 ached to.a 304 Th pt 302 incl des
general |y 8‘3&\?‘&9 @8%@8 °§‘6’€°§°ﬁ§% B%ké?’gfs?‘ﬂ'et HUP'?ratthtensi on
308 dependppg. sdpwﬂu@bﬁbs@nmhgranaam@m@mrsﬁﬁcé o0NMRst fauturBs ofgesi ng 304.
The extension 308 is attached to the housi ngﬂ304 to forma seal ed conduit

i

314 for theonfgatien of the first embodimen;is the abiliby loRmvide amrsaahgitere)
f |
et er r tho” B insétand st G lafs Shat6h bfod Bl b Qe abal, o 25

t he openi ng piéSsureyof &xp.end partl aI l'y through the septum 302 with the
anticipation that the opening w ext ead conpl et el E/ng'{ hrough t he septum 25

20 NOVEMBER 2002S\i €XAmple7 i tbetﬁf@ﬁs@@m RNt ARG Hig septuBhwil theve | uer
tip 18. '”u@ﬁgt gb:%n éét‘?a\}tog‘%rtgi%ﬂpéé%f i) |§@I¥e§)§n Qr a1 % Qg manner

simlar to pper porti septum 2 A val ve ement , general |y
i ndi cat ed abm’ﬁﬁ@ssmm ov goteand ﬂastowmeposmm 4aglawrgta tangﬁtsurllczfeboﬁt uid

wi thin _an e eway. 324 forned . of the extension 308 and
houst nds 304000BRes TIVERISE G 4 gpaBRandtR . D2Rirghes el F on it b o

devi ce 326cbﬁnéétt=;r 40 AT APt thd tmeat. Om/to theiedful GRp#? D Whie | ncl ude a
catheter or an |I.V. adm nistration set. t he connector 300 is for

provi di ng mane@aaamleptﬁssu@:mmeﬁstqﬁ%rp $V. administration set, the
housi ng 304 w || I‘e.‘f er.abl [ orti to The vaI ve 320

i ncl udes a pi nc &'PM 'ﬁuﬁs %ﬁpﬁ&%p@%@hﬁétt}qﬁlg W&t ensi on 308
to seal gyo&tsn Beﬁfo&ﬁw@awueafvﬂunﬂwm" M@p;ﬁ&k’maﬂé sagsw%d ghe pi ncher
portion 328 is attached to the housing 304 by fixe EBI ng a per| pher al

edge 330 bdengibriLanofighmut . Hlﬁl!ﬂohgspl amwk%frﬁi("'é520$véﬁr with@ pi ece 336 -
whi ch are QR cgr(taéjsst &gaettotb? "0td mc?\reg? t?ﬁe tosp Q:?r?&ée”‘i’o %?416 septum 28 is
slightly concave to lessen the amount of material being forced into the
housing 26 upon insertion of the tip 18 through the opening 44. It is
envisioned that the top surface 70 may be flat or have a convex surface or a
30 cq;nbination, also. In addition, the top surface 70 is formed unbroken
without crevices or other pockets which facilitates disinfecting of the septum

28 with normal aseptic technigues such as swabbing. Also the septum 28 is

16



The connector 300 al so includes an extension coll apsing el enent 338 which -
contacts and partially coll apses a portion of the extensi ogneRSvedr g2 and
possi bly during the sealing of the extension by the valve 320. The parti al
col | apsiW@ oYs®dtices an expel ling of fluid fromthe exit pHsYHFEWAY 20 324 -

after the ﬁ%kh% t%% tHeto Q% t0Ydd ?ﬁgﬁ%{% i ovéPth ﬁfxgérr érilﬂgg'g?iosto

Figure 5, 1n the preferred enmbodi ment, apsi ng el'enen
connect ed the, hdusitgiopresateg viually appasithgpesytade. on of , the val ve 320.

The col l apsing gl enent  338.i ncl udes, t I 340 connected to and extendi ng
downwar d and puﬁ?&f’ﬂw P@Frgltch '%rﬂghé‘? %ébﬁﬁ?‘éﬁ?fﬁ@gaafﬁ@w@g%@o ext end

on 0pposi t GinfdriifsnPdf ILBEAiBNGS READUEHY 2616 EOTigardd IR rAxaensi on def orm ng
the extension radially inward. When a luer tip 18 penetrates the septum 302

by ext eéndi passagesnayHhaving asiamater3Pd; of 235Hachesi Tedadifptaeindertidreot i p

el omont -t ot SRffiAe RGN Beccihbuo MEEhBiondhd bRRiR a0 BRY R0t he oxi
passagewaytapefed dhevdregd thaDaalighty Begéradiam@tsrast abh inchdsa fénaaRbnst the
housi ng 304 al | ow ng?t he extension 308 to expand. During renoval of the tip

18, the pi hereReiod 8eon 328 of the 26 20 NOVEMBER 2002 WD 991 59672

PCT/ US99111 t 46 - : it i . ensi 308, and

then the |egs SARfé?%:r}gﬁ??%Elegq’lrgszg%ﬁdaa%sgeé ?é%%gﬁgéfs'ﬁg%&'ggéﬁégﬁgﬁvg ?ﬁde pi ncher

{Oﬁrtgom f ocgﬂggms?img)t‘rtei mm;erl:fpm_' EBla'mJI m?s_simw gtzé;bmiﬁogm?faggiawmte?:m :cnt 0
e device . To pl.ace the pincher .portian in a er position for

contact an@NRAr S nshguld Iﬁ’é&mf@ralﬂ?'gk ,sci?}‘%r fAtjeasis 5%9db92@orrred with

a central Pﬁh%&?@s&ﬁﬁiv&@f %%w?'%l?‘@%eﬂfin%@zﬁ%@@ﬁﬁ@&in@ﬂ?f%30' The Pegs

340 are attached to this cent portion however, t egs may be
att ached t peo¢tnatinganenbearf12 havihg standgrd uker dimehsions itd at dessredl depghy

tt achi h i 308, to0 the . i 06,, to the | i 336
for s abh oi-30b §ches snbult oRl RIvdR raruiar dearcant; 030 indhgines  vel y
attached t gepfie@iestipnandRBunGeTBY Rekptctediy Pthe Badtidydateliioktidg of the

extension 308 when the luer tip 18 forces the central part of the septum
302 downwaseptun elangetassipen stgtchingsanddefiosms dotoithis smakateiavanoed at t ached

to the housing i.n. t sire i i i erring briefly to

i gures 1 QERsOn, RISl R b At hesslid TS BhEBRBoUE & i 302 of
t he connecifdwaliDfuerycomptasdivnosetasinhe septekt P8, 348 and radial 1ip 350 which
are bonded to the housing 304. The attachnent of the extension 308 to the

upper portion 3&Eferingrgainir GiauseBaale lower petiondL soiermegd with p support
b : . . f f b SHPPO
condur 2031 S0UAJRNcHiBrs2 P4 RORIBPS 0aB™S BERIE bR IBLESGHTLAZRG Gk 82 ' (e

housi ng oufThiedeundinghof tke tonsrs 7 4aaliowst the aidagalis & Andslit H&talbéfascul t to
flush during use of the c,?nnector,300 The ge tum 302 nay al so include a
| ower port ‘9 BHEESY @\,mlylesﬁtﬂ providing the gap between the lower portion 40

and skirt 52. Attaching the sidewalls 48 to the skirt 52 without providing a
gap may contribute to unequal stretching and deformation of the lower

25 portion 40 about the tip 18 during insertion of the tip resulting in leakage.
To create the gap 77 the valve member 27 at the gap 77 has a vertical
thickness less than the length L1 of the lower portion. Preferably the gap 77
is formed such that the vertical thickness of the valve member 27 at the gap
is equal to the thickness of the upper portion 38 of the septum 28.

30 At the juncture between the central portion 34 and skirt 52 a sharp
corner is formed which establishes a hinge point 78. The hinge point 78

which extends about the housing for the entire circumference of the opening
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2s to lower portion 40 (Figure 3), but preferably the val ve 320 provides
nost of the seal against | eakage due to the pressure of fhoNGvEvBERRE0EXI t
passageway 324. Referring to Figures 11 and 12, a further alternate

ermbodi MEWD 985962 connect or uni quely suited to providing a PFENSE I M44id into
t he device I ' .ndi cat ed at
200. Refer ??%‘g‘; 02‘%%@%’% Eﬁ%ﬁ?ﬁﬁé,aﬂph(%aé?(g%{r‘]éntg)cre&gfrth%o%ﬁ%fﬂédéghrgéjr eseal abl e
menber 201insprtiinesfabé tipal&ept um 202 havi ng an upper portion 204 simlar in
construction to, upper .27, 20 NOVEMBER 2002 WO 99/59672 PCT/US99~1 ! 1 a6
portion 38, an %&EPHPWFFLMS%PW 3% 13 1pr rdieesle fesilieRt annul ar
skirt 52, aiflailPYGHe® B the WeSEh ePLRAvAROPSI M A struction
to the | ower p’gar tp?on %0 gng openi ng gzﬁprespegti {/e?y.rn i?ﬂéenticg)m%?@porti on 208
i s shown hthatigpricating ithgp edpenp 28 sheuld fanilitate wsastiyn of thex lueotipii@ur at i ons

h h fi i f L . i.on,40 | ble. Th
cept um 202 H6n Sfieefitia MaPr doplcH BB 3R 8 sl Ry By HneoTeRaE an openi ng
216 for medshish hhdoPporaiflg tHE RiMREEOM thtb WhéBeptlink MRBAA oriPaRR}ingl8 and a

radi al ly extending valve seat 220. A lower end 224 of the housing 214 is
adapt ed t olybsiciaug qoaengs énihectoposurigcen tme sgeand endrglimenutingh i s adapt ed

to be placed J ] | i Wt el sept.ym 202 al so

i ncl udes asﬁ%%ﬂ‘méw %’e%%%ézg}eéghmry'n?%@g"gggﬁﬁseﬁg?%ﬁﬂﬁé8 whi ch ext ends
to a pehnt polyisoppenpfdicet A8A aximgtoniMedivaltdf Rduk Nilll $eutitehralid@. Seal i ngly
attached to a | ower end 230 of the extension 228 is a radial sealing flange

234. The finaddtiontheglibmay be Wbrigaied) afler assambly ahtherkrusingiapdr i pher al
edge 236 i d . | . sentum 202 and
Flange 2345351 6siy bl AeGeed By iy CoRThDr hidianl REREBHTL 555
formed wi t fThe Hdwsing2&izigid ah2refavabllylformned of DNDOSBHfeorlBadiar o218 out si de
of the extension aq,d between the flange 234 and top end 240 of the housing.
20 Di sposediNGsPRit 1BABCRASsi ng 214 and about an outlet 240 of the chanber

218 isflgova' ve %ﬁﬁou%ﬁmé’ﬁbﬂﬁ\?ﬁ% is ShbWh uioﬁn%ﬁﬁ{cﬁﬂn%@ti@ﬁ@)iiﬂe | ess

fluid w resi stanc en tow pressure f t he passageway 238
and hi gh flalowef eody thediaisingmaytatso beé fdrmpedeas arpart blLanly devisetittion t he

. Referri ' 6_and 7, the valve jncludes a. 25 radial
Seal i ng 11 i Baberatiey o Epebla Rt brlSe Sich B bEIOBIT the val ve
seat 220. Ha@ ofd YSitd4d 'Fggl:gﬂédﬁ,Sa@gﬁ%le%n%oymw@é&Qﬁﬁ\%ﬂ%mdoegs 256 whi ch

contact a radial |edge 2 ormed by the housing 214. The legs 256 are
conf i gur ed showshpptie likehdnfadditinn thedower endtof theehpesing 26r maydsge 236 is 30

spi ced from.the. valyv 22 TIh fluid | f from the passageway 238
o ound % he iEPaK v Ted b Selnglkl 15 b GliRtute Ol SRR ETIRES T or 200
The | €gs 2%pwai@ tirbagh tee bbaningd44 ORéfetriny\BIRB thIFUgGres,Gartic@aryai n 28 20
NOVEMBER 2002 WO 99159672 PCTI US991| 1146 pressure is |n* ected through the

openi ng 210Whendusast as anénjpeliomsitetsr axcathetes 1satha exteder ¢t the hrusing eld in
2 12) ot . e . . !
it ound t ne 25de ToheE it & RirmbBof bHbUARAY 8ReRERbIASiatBf; Bbfich . °5L 0]

noves downvagilitateogesping af tharsdniidutovtd.ve seat 220. The val ve 248 al so
includes a capillary tube 262, preferably of a small dianmeter and
constr#éted of mafairingdpfdgurs 1.ttadproyide form thrraded epgagementyithtdhe f1 ange

250 to for . . J eway 238
"nto the ot BAEE e Bpabr B0R  cf W hBlehy eimal B8 oARCBREATITY,
f1 uid throygiir éfiradiaiip eatmding esrssBB®ogifidupedto ehagage thé thr&x@s 64. keep vein
open flow of fluid to the device 326. when the luer tip 18 is inserted

Al s
t hrough t heR@fBEINAS FHgdredupltarpalgly r@%ﬁse@? By be formed en thglnasiion2s, the
ext ensi on i ; : v Qi i i i I servoir
265, The r o 7 LEdioEine PBURIch hiP By Eind bk edde 08 ohng e 20 2 escur e
sufficismnt to kdaefdrablyfthampasig®l&sahekdied as a single piece utilizing molds
with a large number of molding cavities to facilitate high speed
manufacturing operation. Similarly the valve member 27 is preferably
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is against the seat 220 so that fluid only flows through the capillary tube
262. When sufficient fluid flows out of the reservoir 268 maovBRBER stz
extension 228 is in an al nost deflated configuration, the pressure of the
fluid i WONESYIZsageway 238 drops to a | evel whereby the PEB’&’S 146 ‘
straighten t f i f ; al | ow
much great E@H%Idoév%egg‘@ﬁgle%%gno%ﬁﬁ%?p %%8&@@&%?%%%@6’ %ﬁ@rt%%g@ae%é; t hat by
varyi ng t hef theribwgu patticordGiiscpariicelariyisuided td eedistgs s Gaive memben@¥i on wit h
the materi al ﬁf 1 h(g ext ensi Sn t22%i§)the Bressure Lgi whi ch the val ve 248
opens may BE? SeBLed greplanian Iorpshionng at opeBINg 44, teIEIN. 5| t er nat e embodi ment
of the 2s need| Refsfing FRfires 4.6, 48866l bihboaftheat thatnetefbledre connect or
400 includes an elastic) resilient) reseal able val ve 402 having an upper
por t i ons 40gpnnecian ef themresentaoeentian iagenesallyskrdicatebat $00randris i n

105, 1 ospepRrsbRybORigHiE o B baRER oy bPlRestRRS AR Eo BRI | e o2
i ncl udes asgmidaedhiale Rerdbepes! (Figard 2y withver uisddeptabld Ibkaecanal |y
attached to the mddl e portion 406 such that an opening 414, preferably a

slit, exteRdditigpupigaiants Ky biggecend embodimaniseresponding toslgroents in

PCTI US99/ 11,1 4& i ] i 4 into a chanber
416 defi ne% ﬁsﬁagf’l&b@y}ﬁ%ﬂgw %\I;\%Iréb%geﬁ\?gﬁ t%gg}“% 'I%gé\%beg%@%ﬁ,éﬁ of the | ower
porti ono4l0 i s Jaelcomgegtoerif@dadutes a Housingn )02 Bdd gt elastiabhy ri gi d, of the
connector 40Q. In particular the s h i.ng 418 | ncludes an er portion
420 st i | afSRIESRRSIEPIE YabYP TRt TpUPReRRs 8t ScoRRELeon 10B GhE ) to
supply the r.ﬁgiggp.edrﬁee\ym\\/@h}érﬁ»s&um PRAGIANRE c%a%ggbhfdn% amgm}o&w ng also

i ncl udes a portion 424 having a | ower end configured to establish
a connect i gortian 44;revexdr thie valye rhambes H0dnprefesalbhasg septian HOGerlsb5 (Fi gur e

1). 1o The | d 417. of t I . t] 410 t end bout d
atd ached 1 itk PRyEE SH@ porhn HOBSHA sletitis Apod SR Dy ¢ he
| ower part iyppef gértih Hmeom@aimnfbé&%%ga@&dm Mpér%d py¢r edge 417 and

clanps the Iower edge to the nipp . The lower portion ‘424 and upper
portion 42@rafesablyitae pkidt 108 isabandedto ther exteriansyfage $dAircawpedifisgd or ot her

~ S approprJi i o, Fi . 13 or 400 is
part ol ar A Rash B (NGO oSk P nd Bias BT RNIET Ol e =
the flow pahé ceatral pdition Bhaidridgains@ibhiodthet Araip 1d¢rigateve). 402 and fl uid
cannot flow into the space between the val ve and upper housing. In

addi tion, by apprefgfingtelfigvesdt.meard 9ai hhaskheendouad dozt thensarmeiiber 416
chncogr” W YR BT S BofiS TR e Bl B3 ATRBINA L 0ot e

connect’or Ines a vo I's I'ess than e cha
by the | owetQ2pisas animgdiantteffect ba theability pf the corsmctardi 00Ttausctieywdoni ng of

fluid into the chanber 416 upon renpv f the tip 18 s ayoided. Instead a
Sl ght 11 oWhBerras FerpUnant SROCR AR o oh VBlYSH A EoNMREA end of ¢ he

valve 426 Dide SFRUR r@Eeibi ?tdﬂaﬂnéﬁ 1B BeRfcat theRedrtfdl pdfidiP34 %ﬁg;?nfuggg

16 a needl el ess connector particularly suited to prever?tl ng sip
renoval of thelskiet 108.pl isBuppergentb1G6 bf thenbusing d 02tis dedkived if theabl y t he

connector 450 is, simlar tg the connectar .30 40Q (Fiqure 13) and el enents
in the @opr&ﬁnﬂﬁl ig@aeawgaﬁggﬁﬁ%V?'Heél%édﬁrﬂ‘ge‘?'??({:ﬁ%"@@ﬁnect or 400 are

| abel ed with t herisaggntf ARSI 84 WMquré@,sucR%M@@EBr%Bé pORIGHD/ 59672
PCT/ US991 11146 However connector 450 al so includes a collapSing nenber 452,

pref erabl y H&pppliescdb tar % sampnession ending pesteal portiohe Twoprdvielec bet ween t he
| ower portion 410 of the valve d the upper rti.on 420 t he housi ng
215 The cotaitits fesenbibiersd Wl tiaalptes pRERK A0 AR VLR 18k Jbrss

di sposed ong gRAGREsEDIS60RS .5V inkhes hAWehe RAVAM RIHiIdA Aehifd s0BAGEI IMWof he | over
portion to coll apse the | ower portion thereby |owering the Volunme of a

chanber30460§)6@fil‘l¢hﬁ$- by the lower portion. The | andings 458 are resiliently
supported by’ | eg 64,angl ed in . ou rd direction.. Th ol apsi ng nmenber
452 may be ponpoé'@g?@P%n@tejPWSF P§BW5&‘*‘¥>’§H_§W‘8@ “ﬂﬁﬂ %Hv'%t};o@}lge%fl 10 the
desi red resapproRrnately .0BE iN@ES difta IARAA “LASETIHAN . 085 [dehekuerhel p 18, the
luer tip 18 forces the |andings
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458 outward, bending the | egs 464 so that the | egs becone generally aligned
with the | andings 458 and the [ ower portion 410 bel ow t he2t NQvEMBER@DO2NES
t he chanber 460'. Fluid may then be injected into the connector. ~ s Upon
removal wHovbms7tip 18, the resiliency of the | ower porti ACHUU®NII46 cause

t he | ion.t t . t i cal : h ,, the |
4Gt wi T TS ORI RSt Rinehness pLavnr T8 FictsSe (he tPover o
portion sughddaato bhme%m?ggig@ugnw 865Ldve tbl1esdv e ARDLLPSF has a

smal | er vol ume than chanber hus siphoning of fluid into the chanmber
460 20 upomatasiabbaingdpraaddnta thet®wusingal@? tean insertos of i tizydBurre of fluid

removal . 1B Ry AR Bhaing e " RS BRI nE Gy KERHRID, 1 TP
i nvention may®e floe haeer crsexishedcaloe ai ¢dmisinatibn Vandis sduptedftot he

applications of the principles of the present invention. Various
nodi f i cat | HhEfefIFBChRIABEDHSUSHLaS RWSBPEW: | | ed in the art without departing

fromihe true SR fclinfcs BRAFeH tldCorta B34 Tha udflr ANENRER: 2002

CLAIMS 1. A connector device for esta g a sealed'connection with a
mal e | eer thedesing 102, thdivatyeanember 64 fotmpaamadrp cofriegwmettheeetsonf orm t o

| SO standayds) said con to[. device ¢ rising: a housing formng an upper
openi ng an r@s(?elﬁpggmqqqslgit %%9&&%&7@&?’2 038**?%@%@*/%801%&“& uer tip
of a np e Suei:a8$RImPtne hadify EeRined (h]gbws,vt_ passageway extending from said

b
opening in a‘downward direction wthin said housing, a reseal able valve
resiliently reshhasiegnfelnd that boodingi ah tpperi lagdingal 7 defived bypahudi ng: (i)

fi t ti i dt i i . i, to | t] f id
i b and haubReg eeeL bt 6 e P, R Pt DR AlrB S BmiSerea d hdeni ng.
sai d upper oeefigperkabads fhsdaestth ardasiigrsidné eoRBe8@FibY WirksARlis. (i) a

second portion integral with said first portion and extending generally
verti cal | yagetishagiady i@akrprassurecnskbisseagsingly fmponiant toweaintain the eald sai d

first portion n thir . i tion,attached to | ower end
of sai seeﬁﬁu%ogféé'lowda‘ﬁ@%% E%Hf%%'gﬁgxﬁﬁ\%a‘ﬁ%‘}%t%aﬁe ?«9@8“@ 8Ption, a
| ower end BpEidrethebeptaint28 kb te T cuyebiidprevients edbbifgIritdleBAUSI NG tO
forma second passageway within said extension portion, said extension

portion anthessgpiu ARG uaBReY dgRy 116 gedbe apptumimelegticallyssteetpbédeen said
ext ensi on 11 A ing; and an opening forned in said val ve
such that \aﬁé}r‘é ﬁﬁg%eﬁlgg%ﬁ@a mal e | uer assenbly, configured to conform
t o | SO st andar dBondinfgildtyween siee extdridosardacal1 1 2badthe thropenirfageiof sai d

housi ng and through said valve, said first portion and said second portion
el ast i 2@@9@&@&%8315@&0 imRorRdk L&ti"ﬂ%{’rﬁ'&“f‘gﬁﬂyap%'léﬁ'ﬂg ge80t tos'g‘red luer tip

and al | ow {iiulirghd setnrég e ehRttal BafioR Buchrid Roldihg 192! <hotReBRA passageway,
the attachnent of said | ower end of portion of said extension portion to
sai d housi minibdézed) Huwudhesivatcofleécts i thy intartate ahautdhé depton@® grakssageway
flows through.said. _housj i.t hout flow.ng.\Ato said annul ar ace. 2. The
connector ¢ Qri'?fes%facgl 1@;&?&'&88&?91}‘2%'68\7?%% qoﬁ‘&wf&aé@né%‘ havi ng an
annul ar - skispbtrf18 Wit cwééfboﬁaungfnéakﬁe até bRY PRADAS 8 Wlhé\gg%ger and

attached to an outside surface sai'd housi ng proxi mate sal pening to
. resilientlyesustrain said valve relative to said housing. 3. The connector

device of claim wherein the ve .i.ncludes an annul ar skirt ached to
said first port |Oc1ﬂ‘? Pf&i?'af’(gmeﬂﬁo‘}é%%‘ﬁﬂiwﬂa b&'/‘gmga?%e'ﬁtr}f’é@ﬁ@&“?@gsﬁ% out si de
surface of saagh thalithé @gpéﬁi&ﬂd@@rﬂpéhd axterio? QuitdENBER2808 stich The connect or
device of claim2 or 3, wherein said septumincludes an annul ar

agent while minimizing migration to the interior of the housing is minimized

is by placing the housing 102 is a vertical position with the upper edge 116

30 fac;ing downwards. Bonding agent is applied, preferably by injection, to the
exterior surface 112 and gravity causes the agent to flow down and wet the

landing 117. Gravity also hinders any migration of the bonding agent into
20



channel formed by said skirt and said first portion, a distal edge portion.
of said being housing received in said channel. 5. The conorRovemsERe00Z e oOf
claim4, wherein said distal edge portion forns a distal |anding received

in sai dwolvamssel, at |east a portion of said distal |andi RETHEPHY 144t ached -

t id septum. 6. Th tor. of ¢l ai wherein, t ire length of
sai o 1 andRghietiozspiaRe & I Bafking d02unt TrnehBrEEia ik MgbieBe of “cl ai m 5
or 6, whejRkRirgAthd W%F%odi@ﬁhﬁd@ﬁ tive BOOSIHEY @gam achatberqhosai d

outside surface and said |landing to said septum The connector device of
claim 7, shewa) andapplyinshasegstive aispiersiirabeiow the hetsieg1®2suahi ng agent

at t achi ng,sai |r ril i L L g . . ess than

t he anoun{hagﬁﬂggwosls @%‘Bﬁ‘a’éﬁfgﬁp‘aﬁéﬁgé‘%“g'nE’%Q‘?B?@uﬁ@%ﬁ%@%&% ckousi ng at
sai d di st gle Bsigting@agehbupwhess ink thelintedion of dgehbusiagappl i ed to said outside
surface when said housing is oriented with said distal edgie ortion in a
downwar d di r ecttingas. bagn foaddhaia thopuring adiesive.sveharl oftite s 135 ecedi ng

claims, whgh LRGSR RERUULIRPChIUal0n 8P ck‘%?ﬁ’lﬂ!@&{rﬁec\/‘é‘hé’ﬁna&%éormd Wi th
I e i mat e of on.

a general 'y rectangul ar cross section int r ox I rect 10. The
connect or utifizeahys arseitabletbondimgagentfgr ahgiofithe obmmextorst Hy 105t280. edge
portion of_ said housing has outside surface,o eneral | y.const ant

di anet er) Thedpngdinga %&‘fﬁ@ CHEﬁ4 05@ HtRRtY "%r’iﬁﬂ‘?da?éq"?ef rom sai d
edge pertion apdilqnhne Fg@RES dhd B, {d MRVRIORI BibadBadRRgagBhfiniecond
portigﬁ bei ng threadgd ng? t hr eadi ngl yb"e%ﬁl/gagi ng the annglagr flrgnge of a

mal e | uer wathdbetidgking flangth @0 cihnerds 99 edtandcalond agportion of dfie ekteriorecedi ng

cl ai ms) wherein val une define he, sec assage decr eases when
the t1p | Surtentyda ArdiReer oo a7 Hihedn st Bt Sen e The """
connect or @eui 68gOF 161y ted hblisingrecadifoen & firfite 124 #8k ? threans, W thin said
annul ar space for coll apsi ﬂigatsal d third extension portion when the luer tip

i s renpvedidgeser die keukacildata tae beodivgsfibe skist 108 tmhegeunfarsd 18- t he
seal e bR By B85t ABAL S8BT A 2,
f @ A{T. Al wniltRafd®r 4P so thdt the skirt 108 does not creep upward during setting
of the bond between the valve 104 and housing 102. Preferably the skirt
108 extends downward along the housing 124 for a length L5 of about .07
to .08 inches
20 Referring also to Figure 2, to minimize shredding of a lower edge 126
of the skirt 108 by the threads 64 on the locking flange 20 during removal of
the penetrating member 12 it is important that such threads do not catch on
the edge 126. Thus it is desired that the lower edge 126 be separated from
the upper edge 127 of the threads 90 such that the width of a defined gap
25 128 is less than the width of the threads 64.
To facilitate a releasable engagement of the penetrating member 12
to the connector 100 and to minimize or eliminate any shredding of the skirt
108, the skirt 108 may be provided with a thickness such that there is
minimal interference between the skirt 108 and the inner edge surfaces 64a
30 ofthe threads 64 on the locking flange 20. However the smaller the
diameter defined by the skirt 108 with a given skirt thickness and housing
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dEbClO%"&b(e)sn%ﬁl%%fg@te(j Y r%g%ﬁ"%hét) the valve member 104 maintains an adequate

leak pressure after long periods of indwell.

As illustrated in Figure 7, the displacement and compression of the

septum 28 into the space between the tip 18 and housing 102 during

25 insertion of the tip substantially fills the space between the lower portion 40
and housing 102 for a depth corresponding to the majority of the extended
length of the lower portion about the tip 18. The compressed septum 28
displaces or flushes any fiuid that has collected in this space. The injection
of the fiuid from the tip 18 into the interior of the housing 102 flushes any

30 remaining spaces within the housing. Thus stagnant pockets of fluid are
avoided. The filling of the passageway 36 with the tip 18 and displaced

septum 104 also reduces priming volume to a low level.
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may be shaped to correspond to the housing and valve member of either
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the first embodiment 10, second embodiment 100 or the later described
embodiment 200.

15 As can bé appreciated, once the luer tip 18 penetrates the valve
member 140, the passageway 66 in the tip is placed directly in fluid
communication with that portion of the primary flow path 132 extending into
the exit section 136 without any intermediate valves so any flow restriction
is reduced.

20 Referring to Figure 8, a third embodiment of the needleless
connector of the present invention which is preferred, is generally indicated
at 200. The third embodiment 200 has a housing 202 and includes the
resealable valve member 104 described in relation to the second
embodiment 100. The housing 202 is similar to the first embodiment 100

25 except that a housing portion 204 below the gap 128 has been altered so
that connector 200 provides a higher removal resistance torque. Elements
in the third embodiment 100 corresponding to elements in the first or
second embodiment 10 are labeled with the same reference number.

In particular, the housing 202 includes the upper portion 110 having

30 th;e surface 124 of a generally constant outside diameter over which the
skirt 108 extends. A middie portion 206 extends downward from the upper

portion 116 and a lower portion 208 extends downward from the middle
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middle portion 206 and lower portion 208. In the preferred configuration,
the threads 210 define a constant major diameter as the threads extend

10 along the lower and middle portions such that the height of the threads
decreases as the threads move downward along the middle portion.
However the diameter defined by the lower portion 208 is greater than the
minor diameter defined by the internal threads 64 on the locking flange 20
such that there is a sliding frictional engagement between the threads 64

i5 and middle and lower portions 206, 208. The frictional engagement allows
the connector 200 to provide an acceptable removal resistance torque for
an attached luer lock when the tip 18 has penetrated to the desired insertion
depth D.

Utilization of an upper portion with a surrounding skirt 108 defining a

20 diameter approximately that of the standard major diameter of threads 64, a
frustoconical middle portion 206 defining a diameter increasing from a
diameter less than the diameter defined by the skirt 108 to the diameter of
the lower portion 208 and the lower portion defining a diameter greater than
the minor diameter of the internal threads 64 imparts a feel to the user

25  similar to connecting to a standard female luer connection.

When the user first inserts the locking flange 20 over the connector

200, slipping the flange over the upper portion 116 and surrounding skirt
108 promotes centering of the luer tip 18 relative to the connector 200 and
minimizes the opportunity for cross threading. As the tip and flange 20

30 continue over the connector 200, the threads 64 then engage the threads
21)0 and the connector 200 must then be rotated relative to the flange 20 to

threadingly engage the flange 20 to the connector 200.
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against the valve 104 however such contact supplies very little resistance to
turning. The threads 64 engage the middle portion 206 and a sliding
frictional engagement begins and the required torque to advance or
s unthread slowly increases as the tip is rotatably advanced. The threads 64
then engage the lower portion 208 having a constant diameter which slows
down the rate or increase in the removal torque before an unacceptable
removal torque is achieved which may cause the locking flange 20 to lock
_up on the connector.

10 In addition male luer locks 13 may be made of many different types
of materials which range in stiffness. It is important that the connection of
the connector 200 to the luer lock not place such a stress on the locking
flange 20 which may fracture the flange. The use of the lower portion 208
with a constant diameter also accommodates luer locks of various materials

15 while preventing overstressing of the locking flange 20.

Thus five example embodiments of a needleless connector have
been described. 1t is believed that the embodiments provide features which
solve many of the drawbacks which have hindered widespread acceptance
of such needleless connectors relative to the market acceptance of the type

20 of connectors which must be pierced with a sharp needle or blunt cannula.

Referring to Figure 9, an alternate embodiment of the connector
uniquely suited to handling higher ieak pressures is generally indicated at
300. The connector 300 includes an elastic resealable member 301 such
as a septum 302 attached to a housing 304. The septum 302 includes a

25 generally disk shaped upper portion 306 and a generally tubular extension
308 depending downward within a passageway 310 formed by the housing
304. The extension 308 is attached to the housing 304 to form a sealed
conduit 314 for the transmission of fluids injected through an opening 316,
preferably a slit 318, extending through the upper portion 306.

30 R Referring briefly to Figure 1 also, in a manner similar to the septum
28, the opening 316 may extend partially through the septum 302 with the
anticipation that the opening will extend completely through the septum

25
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10( 910% & YPar penefaty thepluer tip (48. Im@m&'% ihqumr pgrtion 306 may

y10% & () -fl b &d(ih-d@nner simitar to the upper portion 38 of septum 28.
A valve element, generally indicated at 320, provides at least one
seal against pressurized fluid within an exit passageway 324 formed by
5 portions of the extension 308 and housing 304. The exit passageway 324 is
in fluid communication with a device 326 in fluid communication with a body.
The device 326 may include a catheter or an |.V. administration set. If the
connector 300 is for providing a resealable connection with an 1.V.
administration set, the housing 304 will preferably form a portion of a Y-site.
10 The valve 320 includes a pincher portion 328 which pinchingly
deforms the extension 308 to seal against leak pressure found in the exit
passageway 324. The pincher portion 328 is attached to the housing 304
by fixedly clamping a peripheral edge 330 between an upper housing piece
334 and a lower housing piece 336 which are bonded together to form the
15 housing 304.
The connector 300 also includes an extension collapsing element
338 which contacts and partially collapses a portion of the extension 308
after and possibly during the sealing of the extension by the valve 320. The
partial collapsing produces an expelling of fluid from the exit passageway
20 324 after the sealing of the extension by the valve 320.
Referriné also to Figure 5, in the preferred embodiment, the
collapsing element 338 is connected to, by being integrally formed as a
portion of, the valve 320. The collapsing element 338 includes two legs
340 connected to and extending downward and outward from the pincher
25 portion 328. The legs 340 extend on opposite sides of the extension 338
and contact the extension deforming the extension radially inward. When a
luer tip 18 penetrates the septum 302 by extending through the opening
316, to the desired depth D, the tip contacts the pincher portion 328
displacing it downward and opening the element to place the passageway
30 SQ ;n fluid communication with the exit passageway 324. The legs 340 are
also forced radially outward against the housing 304 allowing the extension
308 to expand. During removal of the tip 18, the pincher portion 328 of the
26
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other parts of the housing 304.
To facilitate sealingly attaching the extension 308 to the housing 306,
10 the lower piece 336 forms a radial lip 346, and the lower end of the
extension is adhesively attached to the housing 305 proximate this lip. To
hinder buckling of the extension 308 when the luer tip 18 forces the central
part of the septum 302 downward, the extension may be stretched during
assembly and attached to the housing in the stretched configuration.
15 Referring briefly to Figures 1 and 4, in a manner similar to the
connector 10, the septum 302 of the connector 300 may include an annular
skirt 348 and radial lip 350 which are bonded to the housing 304.
The attachment of the extension 308 to the upper portion 306 of the
septum 302 and the housing 304 may help support the upper portion 306
20  against leaking due to pressurized fluid in the conduit 314. The extension
308 also prevenis fluids from flowing into the housing outside of the
extension an into areas which may be difficult to flush during use of the
connector 300.
The septum 302 may also include a lower portion (not shown) simiiar
25 to lower portion 40 (Figure 3), but preferably the vaive 320 provides most of
the seal against leakage due to the pressure of fluid in the exit passageway
324.
Referring to Figures 11 and 12, a further alternate embodiment of a
connector uniquely suited to providing a flow of fluid into the device 326
30 aftgr removal of the tip 18 is generally indicated at 200. Referring also to
Figﬂure 1, the connector 200 includes a resealable member 201, preferably a
septum 202 having an upper portion 204 similar in construction to upper
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5  as the configuration of lower portion 40 are also acceptable.

The septum 202 is attached to the top end 212 of housing 214 to
seal an opening 216 formed by the top end. The housing forms an internal
chamber 218 and a radially extending valve seat 220. A lower end 224 of
the housing 214 is adapted to form a luer connection with the device 326

10  which is adapted to be placed in fluid communication with the body.

The septum 202 also includes a downward depending generally
tubular extension 228 which extends to a point in reasonably close proximity
with the valve seat 220. Sealingly attached to a lower end 230 of the
extension 228 is a radial sealing flange 234. The flange 234 extends

15 radially outward and forms a peripheral edge 236 which sealingly attaches
to the housing 214. The septum 202 and flange 234 cooperate to prevent
fluid flowing through a passageway 238 formed within the extension 228
from flowing into the chamber 218 outside of the extension and between the
flange 234 and top end 240 of the housing.

20 Disposed within the housing 214 and about an outlet 240 of the
chamber 218 is a valve 248. The valve 248 is uniquely configured to
provide less fluid flow resistance when low pressure fluid is within the
passageway 238 and high fluid flow resistance when high pressure fluid is
within the passageway. Referring to Figures 6 and 7, the valve includes a

25 radial sealing flange 250 having a peripheral portion 254 extending over the
valve seat 220.

The valve 248 includes a set of downward depending legs 256 which
contact a radial ledge 258 formed by the housing 214. The legs 256 are
configured to support the flange 250 so that the peripheral edge 236 is

30 sp_e;ced from the valve seat 220. Thus fluid may flow from the passageway
238 around the peripheral edge 254 and out an outlet 260 for the connector
200. The legs 256 are also configured to flex when fiuid over a certain
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The valve 248 also includes a capillary tube 262, preferably of a

131 109%&' ()-El 3}[9b@!6.t!10%& ()- !,.t!10%& ()-

small diameter and constructed of metal, glass or the like, which extends
through the flange 250 to form a passageway for a small flow of fluid from
the passageway 238 into the outlet 260. The tube 262 is preferably sized
so that the flow of fluid through the passageway is enough to maintain a
10  KVO or keep vein open flow of fluid to the device 326.
Also when the luer tip 18 is inserted through the opening 210 and
fluid is injected into the extension 228, the extension elastically expands in a
radial direction to form a reservoir 268. The resiliency of the extension 228
maintains the fluid at a pressure sufficient to keep the flange 250 sealed
15 against the seat 220 so that fluid only flows through the capillary tube 262.
When sufficient fluid flows out of the reservoir 268 so that the extension 228
is in an almost deflated configuration, the pressure of the fluid in the
passageway 238 drops to a level whereby the legs 256 straighten and the
flange 250 separates from the valve seat 220 to allow much greater flow
20  into the outlet 260.
Thereforé it may be seen that by varying the configuration and
material of the legs 256 in conjunction with the material of the extension
228, the pressure at which the valve 248 opens may be altered.
Referring to Figure 13 a further alternate embodiment of the
25 needleless connector is generally indicated at 400. The connector 400
includes an elastic, resilient, resealable valve 402 having an upper portion
404, middle portion 406 and annular skirt 408 similar in configuration to the
upper portion 38, lower portion 40 and annular skirt 108, respectively of
connector 200 (Figure 8). In addition the valve 402 includes a conically
30 shagped tubular ower portion 410 integrally attached to the middle portion
406 such that an opening 414, preferably a slit, extends downward through
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resistance capabilities. The housing also includes a lower portion 424

having a lower end 426 configured to establish a connection to a medical

device (not shown) such as a catheter 15 (Figure 1).

10 The lower edge 417 of the lower portion 410 extends about and is
attached to an upwardly extending nipple 428. A collar 430 formed by the
lower portion 424 of the housing 418 extends about the lower edge 417 and
clamps the lower edge to the nipple 428. The lower portion 424 and upper
portion 420 are attached to each other preferably by sonic welding or other

1S  appropriate type.

Referring to Figures 13 and 14, the connector 400 is particularly
suited to eliminating voids and minimizing priming volume as the flow path is
within the lower portion 410 of the valve 402 and fluid cannot flow into the
space between the valve and upper housing. In addition, by appropriately

20  dimensioning the valve 402, the chamber 416 defined by the lower portion
410 when no luer tip 18 is inserted into the connector 400, defines a volume
which is less than the chamber 416’ defined by the lower portion 410 when
the luer tip is inserted. Thus siphoning of fluid into the chamber 416 upon
removal of the tip 18 is avoided. Instead a slight flow of fluid from the

25 chamber 416’ through the lower end of the valve 426 upon removal of the
tip 18 may occur.

Referring to Figure 15 and 16 a needleless connector particularly
suited to preventing siphoning upon removal of a luer tip 18 is generally
indicated at 450. Preferably the connector 450 is similar to the connector

30 400 (Figure 13) and elements in the connector 450 corresponding to

elements in the connector 400 are labeled with the same reference number.
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member 452 may be composed of metal or other material which provides
10 the desired resiliency in the legs 464.

Upon insertion of the luer tip 18, the luer tip 18 forces the {andings
458 outward, bending the legs 464 so that the legs become generally
aligned with the landings 458 and the lower portion 410 below the tip 18
defines the chamber 460'. Fluid may then be injected into the connector.

15 Upon removal of the tip 18, the resiliency of the lower portion 410 will cause
the lower portion to seek to assume the conical shape; however, the legs
464 will force the landings 458 inward to further collapse the lower portion
such that the chamber 460 defined by the lower portion has a smaller
volume than chamber 460’. Thus siphoning of fluid into the chamber 460

20  upon removal of the tip 18 is avoided and a slight volume of fluid is expelled
from the chambér 460’ through the lower end 426 upon the tip removal.

It will be understood that the embodiments of the present invention
which have been described are illustrative of some of the applications of the
principles of the present invention. Various modifications may be made by

25  those skilled in the art without departing from the true spirit and scope of the

invention.
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comprising:

a housing forming an upper opening and a central first passageway sized to receive
the male luer tip of a male luer assembly, said central first passageway extending from said
opening in a downward direction within said housing;

a resealable valve resiliently restrained relative to said housing, said valve including:
(i) a first portion configured to seal said opening prior to insertion of said tip and having an
upper surface radially extending across said opening, said upper surface being disposed and
shaped to be easily wipeable, (ii) a second pottion integral with said first portion and
extending generally vertically downward within said passageway from a lower surface of said
first portion, and (iii) a third extension portion attached to a lower end of said second portion
and extending downward from said second portion, a lower end portion of said third portion
being attached to said housing to form a second passageway within said extension portion,
said extension portion and said housing defining a generally annular space between said
extension portion and said housing; and

an opening formed in said valve such that when the luer tip of a male luer assembly,
configured to conform to (SO standard, is fully inserted downward into said opening in said
housing and through said valve, said first portion and said second portion elastically extend
about the luer tip and form a seal about said luer tip and allow fluid to be injected from said
tip into said second passageway, the attachment of said lower end of portion of said
extension portion to said housing being such that fluid injected into said second passageway
flows through said housing without flowing into said annular space.

2. The connector device of claim 1, wherein said valve includes a septum having an
annular skirt integral with said first portion and extending over and attached to an outside
surface of said housing proximate said opening to resiliently restrain said valve relative to

said housing.

3. The connector device of claim 1, wherein the valve includes an annular skirt attached
to said first portion, said skirt extending over and attached to said outside surface of said

distal edge portion.
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5. The connector device of claim 4, wherein said distal edge portion forms a distal

landing received in said channel, at least a portion of said distal landing being attached to

said septum,

6. The connector of claim 5, wherein the entire length of said landing is attached to said
septum.

7. The connector device of claim 5 or 6, wherein said connector includes a bonding

agent to attach said outside surface and said landing to said septum.

8. The connector device of claim 7, wherein said connector includes an amount of said
bonding agent attaching said first portion to said housing being equal to or less than the
amount of bonding agent found on an inside surface of said housing at said distal edge
portion when said bonding agent is applied to said outside surface when said housing is

oriented with said distal edge portion in a downward direction.

9. The connector device of any one of the preceding claims, wherein said second
portion of said resealable valve is formed with a generally rectangular cross section in the

proximate direction.

10. The connector of any one of the preceding claims, wherein the distal edge portion of
said housing has an outside surface of generally constant diameter, with a second housing
portion extending proximately from said edge portion and having a generally frustoconical
shape, said second portion being threaded for threadingly engaging the annular flange of a
male luer assembly.

11. The connector device of any one of the preceding claims, wherein a volume defined

by the second passageway decreases when the tip is removed from said housing.
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" #$9& ()12, - . The connector device of any of the preceding claims including means
within said annular space for collapsing said third extension portion when the
luer tip is removed from said housing and decreasing the volume defined by
the sealed second passageway.
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