|V CATHETER W TH I N- LI NE VALVE AND METHODS RELATED
THERETO This application clainms priority fromU.S.
Provi sional Application Serial No. 60/840, 367, which
was filed on August 25, 2006, and from U. S.
Provi sional Application Serial No. 60/726,026, which
was filed on Cctober 11, 2005. The entire contents of
each are incorporated herein by reference. FIELD OF
I NVENTI ON The present invention generally relates to
medi cal infusion or access devices such as
intravenous (IV) catheters and nore particularly to a
vascul ar access device including a valve and nore
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BACKGROUND OF THE INVENTION

 Medical access devices, particularly infusion devices, over-the-needle catheters, other
catheters and feeding tubes, are important tools for administration of fluids to patients. In the
normal management of a catheter or other medical access device after it is placed in a patient, it
is often necessary to be able to add or withdraw fluids through the device. For example, in
surgical procedures, it is a routine practice to place an intravenous catheter so that if it is
necessary to medicate a patient during a procedure, the catheter already is in place. It also is
common, in post surgical situations or in other types of procedures to see medicaments be
periodically administered and/or to see fluid sample(s) withdrawn. For example, an IV catheter

may be placed in a patient when a stress test is being performed out of caution as well as when



I magi ng techni que. Over-the-needl e catheters or
over-the-needle IV catheters (such as that descri bed
in PCT Publication No. 2005-0096592) are used for
peri pheral intravenous entry into the vasculature of a
patient. The di sposabl e nedi cal product is packaged as
an assenbly of a catheter adapter with its catheter
and a needl e and hub assenbly that are arranged with
respect to the catheter adapter so the needl e passes
t hrough the catheter tube. The needl e al so extends a
slight distance beyond the_ distal tip of the catheter
the testing ppeocses ingludes ipjegirisdanaters) dntg dirarpsptiatiie forgpse in a subsequent
penetration through the skin of the human or ani ma
imagingechygqueat het eri zed. After the catheter adapter with
its catheter and a needl e and hub assenbly are

inserted .into the vascul at I essel i he.
e iecedh Syl Srt Tt Sesdlsy ey Gp R BorbOfin P
. pressure through the_holl qQw needle and into the hub
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hub i s arranged and configured so the nedical o
patient.p Ehesdispaskble medisplovrpduct isspackaged ps anasseally of a fatheter adapter with its

bl ood fl ashback thereby indicating the tip of the
cathetermel reeedliecind huls asséreblgithdt ate eradgaf witheespert tocthe cathdtertadapter so

is disposed in the blood vessel. One technique used is
the nee@le padsesitkdiipd thd\eathbud titie. IThaskedl®alp@eittendsfa stight distance beyond the

transparent material so that the blood flashback is

distal ti? Iof dRl dadhcRP RAERB bs foPrbliBe ABKH d ?@i’h§ﬂﬁ‘ RehotraiGit Bk ighGhe skin
o0 one prior art technique, en flashback is

of the h%%ﬁ%}‘ﬁﬁn*ai QéingEa%ﬁétéﬁieﬁ.”er or medical personnel
pl'aces a t1nger agal nst the skin of the human or
ani mal and presses against the skin so as to conpress
tAlfter tei cathated addpter wathsits| cathiter elxbmaeedle zaddub hesewbly are inserted
occl ude vessel blood flow proximal to the catheter

into the vagculfiulor plasisiessgl afat paient, booddhealdut so S ppeakdblood pressure
thereby prevent the flow of bl ood back through the

througlttht REl& nbaid&and iBloGhé HEb, GahBEhey reffidR t®4s fREbARK! TpitAly, the
the 2 patient, bedding, clothing and the Iike.

hub is AHRBEEP I onfibliEd BPRE hfedAPp MnBEar@ Prod R ARAshaBhicator of the

blood flashback thereby indicating the tip of the needle and thus the distal end of the catheter

tube is disposed in the blood vessel. One technique used is constructing the hub at least in part

of a transparent material so that the blood flashback is visually apparent to the medical personnel.

According to one prior art technique, when flashback is observed, the practitioner or
medical personnel places a finger against the skin of the human or animal and presses against the
skin so as to compress the skin and the vessel therebeneath and thereby occlude vessel blood
flow proximal to the catheter tip. Such pressing against the vessel is supposed to thereby prevent

the flow of blood back through the catheter tube, into the catheter adapter and out onto the
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removed fromthe catheter (e.g., the catheter hub is
held by the clinician as the needle is being pulled).
While efforts are undertaken in this approach to
prevent blood flow back through the catheter tube,
such efforts are typically not conpletely effective
and sone blood flows onto the patient, bedding,
clothing and the like. As such, this approach is of
some concern because of the possibility of the spread
of conmuni cabl e di seases, particular those such as HV
and Hepatitis. As such, a technique has been

patient, beiddiag,opathing endriheilikez Sherrpfess the newlipmddmb s ap apsgroblyare
needl e and hub assenbly is being renoved fromthe

removed GRinh Bleeathaterl(carlabt eathaiasteibtis heldiby edlinfrian asghe reedls és being
the hand which positions the patient's armto al so

pulled). Pr€ss and stop blood flow In this other technique, a
mechani smis provided that automatically isolates the

bl ood vessel fromthe open end of th het er _hub
Whits dfytspreindariakeg ip finepprensh tquarekent ﬁ@oﬁi@a&?@c& fuosghshe
assenbly is and has been separated fromthe catheter
catheter tubel, sadlapiferts ars typivally notiiesydetely effeefiviciand gome bigodsflows onto the
Patent No. ("USP') 5,085,645 (Purdy et al.), an
patient, bd@ing] &6thinpemd it likep eAsadfucls,chisepproadieis of sprasncaaderp begause of the
i ncluding a val ve between and in a passage defined in

possibiligj StAd s JTcohiRlcapRIdistasel, partivalis ititge sudheas GHVani biegatitis.
dapter is arranged so as to be an integral part of

As such{ ﬂg?l‘gﬁtﬁ%qﬁg Beéﬁ%%gﬁlbgec“g%ﬂﬁir&ﬁé expobureitd bibyd Sthereby the needle and

escri val ved adapter for an infusion
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cavity. Such an el ongate val ve i elieyed tp be
a mechagizsn i pros Qe HOT A e raralaet i blopelYespL B Ben end of the

non-linear manner during use, thus creating qn,
catheter b diaretty peeventing blped lnspyen the megqlsgng b assembly is and has been

separated from the catheter and adapter assembly.

There is described in U.S. Patent No. (“USP”) 5,085,645 (Purdy et al.), an over-the-
needle type of catheter having an adapter including a valve between and in a passage defined in
distal and proximal parts of a housing. The described adapter is arranged so as to be an integral
part of the catheter hub. In USP 5,535,771 (Purdy et al.), there is described a valved adapter for

an infusion device.

Others have indicated (see USP 5,967,490; Pike) that the device described in USP
5,085,645 includes an elongate resilient valve (i.e., its length is greater than its width) having a

Jarge internal cavity. Such an elongate valve is believed to be unstable and tends to deflect or
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| eakage. Val ve | eakage can create significant
di sconfort for the patient and increased risk of
infection, along with increased risk of exposure to
bl ood borne pathogens for healthcare workers. Further,
the internal cavity of the prior art device has a
tendency to coll apse during use as a result of the
bl ood pressure of the patient. This could unseat the
val ve and produce | eakage. Also, the internal cavity
results in significant "dead" space in the flow path,
in which blood or liquid can get trapped. Such L.
travel int g aquplietaf maheps durieg esBus creptiig agrung sedlnpogpillygesulting in
thronbosis to the patient. In addition to the above,
leakageaVabledexkagecanakante sigiifitans discorafottdonbe patéanh endsingrended gisk of
is harder for healthcare workers to use while being
infectioNDA1GheBXIRE RS tedSedlriik fo BXposae@o biboE borne pathogaisifhdttalticatdSForkers.
5,967,698 (Pike) a catheter hub including a housing
havi ng a_ connection end defining a first fluid )
Barthenghounjerasl gavitycofithrapriar i iviae ps trgdency ienilgrse dyzige use as
passageway. The housing includes a plurality of hub
a result wéthedlendrprenye of thegatjesndhisicouldomséay theatal srand arpduomlealage.
' hub wal | s define a val ve chanber. The catheter hub
Also, theUtiteRiar cavitg kesdrsinaignifioaat "dead'i spaanie dhd flow pathyialwhich blood or
chanber for controlling fluid flow through the chanber
liquid ch® %&ﬁﬁ@p&t‘ &Sulch i@ppedFRAdsSRE @osk £ Hisk of ipReiaOedAY Shrainbosisto the
actuator for actuating the valve. The valve is

patient. dﬁlsé?iﬁitgﬁ% fi® abbl, B 619%%%6 F410S 1Mt iglal 1¥ngey bAtRdED Gfch is harder

configuration and is e of aresilient material. In
se Luer. proi.eGti ator, which

for heaftihte Foricelt 6 ult PHERlIn SR USGER el ?“é’ﬁ%tgw thin the
housi ng t hereby opening the val ve. The actuator
ThedeiglésScrlbeddn RISPAT, 067,698y Rikehatathater lebansleding a hausing having a
recess in the valve so as to provide structura

connecBOPRA defilnfhglErsivflid fastdgeinag afd b uahertr @iddictihimp @Gtcond fluid
There is described In USP 5, 954, 698 (Pi ke) a catheter

passage?ﬁa?ﬁ AL USuh/inBRdés 8RS HHab SFall8 hrradtiel &€ B g€brhdri@configuration

eter hub, which ‘needl’e protector includes a

and whg%gﬁg %&{/aélg@gﬁﬁ@a{ m‘see{haﬂll’dgr gl Jﬁﬁx%te? R%We%l %ﬁﬁﬁ@é@@ﬂve

. I'S” posl ioned I'n the c
positior?e%nl}l g:ﬁ)el \lrallwp hfaén%rdfoi <|:o% oihr}xrg%.gél ﬂ%&t}qm'ough the chamber between the first

and second fluid passageways and an actuator for actuating the valve. The valve is described as
being of a substantially cylindrical configuration and is made of a resilient material. In use, a
luer projection contacts the actuator, which in turn causes the valve to move axially within the
housing thereby opening the valve. The actuator includes an annular flange that is received in a

recess in the valve so as to provide structural support to the valve at the actuator end thereof.

There is described in USP 5,954,698 (Pike) a catheter apparatus having a needle protector

attached to a catheter hub, which needle protector includes a needle. The catheter hub defines a



chanber. The val ve and catheter hub illustrated
therein is the sane as that described above for USP
5,967,698. There is described in USP 5, 817, 069
(Arnett) a valve assenbly having a body, an end cap,
a resilient septum and an actuator. The body forns a
plurality of fluid recesses and the end cap defines a
plurality of projections that form channels. The
septumis positioned between the body and the end
cap. The actuator device is positioned adjacent to the
septum so the septum_ causes the actuator device toéﬁ%1
valve chamber and@ vabgis pesidonsd e theshamberpor.cogtraling Suidlew Haopghihe
the body when in the closed position. Wen the
chambefl CTheatabie aflé ehtheter sunibinstpaiddithedinge therseme ab that descibed|apove for
is put into the open condition, the actuator device
USP 5,969,69Rved agai nst the septumthereby also moving the
actuator device away fromthe shoul der in the body

t her eb a]lowﬁng fluid to pass t ro%%h #ggl bod%,
Beare isrdsecribgd in BRB S&dd.003kamet) 1 xalys agepplybaging 3 bpdy, an end
configured with fluid passageways so the fluid flows
cap, a rdsHtentigptun @nd en acttgor. Thedody farmgapdprpliy@fiflgid sgpesses and the end
5,242,393 (Brimhall et al.) an infusion site for
cap defintd arpluridityf dfireisctions tlmt forpadhammds. THesepmiuspositigieddetween the
i ncl udes a housing that supports a pre-slit reseal abl e
body andSR &8 cap MIhé Beth ol @vitelidipdsititindd adjacant Rothe ssptim sé the septum
housi ng.” The housi ng al so accormmpdates a val ve, which

causes 1%h§ aQht0r 4dYide95BE Bt ih steﬁlﬁlg@ﬁ#ﬁéeeﬁ&nﬁﬁﬁh laShONERW R ih i body

nsertiron of a cannula into septum The valve is

. d . i i .
when 11{3%? \%/:gasea r%oes I%1|o E g’%ﬁ%{/’:ﬂé’ Ll&\lét?l’ Rl ﬁ%ﬁg}ﬂg&g 58 AR+ mbly is

an elastic ne that 1 nteracts
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i ntravenous adm ni stration conpnector jncluging a :

the actopior GeviGQRIR I e O DB iape e o Posg throush the
menber having a 5 substantially rigid stemand a

body, agtubtor,and erd ¢ap. rlbsiartuater desenalsq is sonfimwed With fuidmpsrageways so
and a second -

the fluid flows through the actuator.

There is described in USP 5,242,393 (Brimhall et al.) an infusion site for infusing fluids

" into a patient. The infusion site includes a housing that supports a pre-slit resealable septum,
which is held in radial compréssion in the housing. The housing also accommodates a valve,
which is held in tension in the housing and is opened by the insertion of a cannula into the
septum. The valve is closed when the cannula is withdrawn. The septum and valve are linked by

an elastic member that interacts with the cannula to open and close the valve.

There is described in USP 5,788,215 (Ryan) a medical intravenous administration

connector including a first coupling member having a female luer, a valve member having a
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coupl i ng menber having a fluid coupling extending from
one end and an internal valve nenber support. The
coupling nmenbers are structured to couple to each
other with the valve nenber being biased to a closed
position. When assenbl ed, the valve stemextends into
the female luer, and the valve body biases the
seal ing surface against an annular ring in the first
coupl i ng menber thereby blocking fluid comunication.
Preferably, vanes are provided in the second coupling
er..on whi.ch sili.ent d t e val.ve sits
substanfipibpigiA SepLARIE bR e OB VG2 SSAER TS P Seoond
_the val ve. The val ve may be opened for_  fluid flow
coupling Fresehen havieg aHuidpoppling extending fromg one ad) andjag dptemnal Yalhee member
femal e luer of the assenbly, or by pressure actuation.
supportSdihecatpling ivembensarb sirgctaned taltmipleds earhaniber yathetha valve member
structures for mating the first and second coupling
being bimsedwraclosad podliict | Whesl assdibled, the vales stemetbniNintéSe female luer,
5,215,538 (Larkin) an in-line valve for a nedica

and thetv‘dﬁi'e'bgdy%ﬁf‘asestﬂi@geaﬁ'@gss@fa&é‘ B Hik aNRORGH righ 3 &%tfﬂt'céﬁlﬂlr@fnember
an i nternal annul ar val ve Seat anc a genera Yy

thereby:’arléacﬁcgﬂ\gaﬂr SFF%&?%&&} éil*e)’a%lfﬁ'g% e% §ﬂ8§clf“ the second coupling
membef (1 Wish e Rtligf 5ol f o BRE s, P@BC e*?éﬁ%?ﬂ&%é’ﬁ%scﬁn?ﬂ%g
mechalx?sg{f @aatﬁw :msea wenéfw or m&%@é' AT %g ghe' e(*?'Sﬁfﬂmblyb.‘/

connector as sanme is assenbled to the t ubul ar nenber
coupling @ g Bt toethg Smale enpithe g3semily, ohly progmieaackaion.(Jgveral valve
automatically open the in-line valve. There is
membeghee displeskdiand §8Rrd s5UGNES Cor(tiistingrthe Brshasiicedrsls®upling members
connector having a two-part housing with an inlet, an
are disobasietiet, and a coni cal chanber therebetween. The
coni cal chanber conpressibly receives a resilient

%ﬁgéeéiaﬁ'iev Fibey AR S 2 B m TS e Ry sl By e

to the inlet. The conical valve head is
that has a tubular member characterized by an internal annular valve seat and a generally circular

rubber-like valve member disposed transversely of the tubular member with its edges fixed
relative thereto and with a central portion thereof tensioned into seating engagement against the
annular valve seat to normally close the in-line valve. Valve member elements are engageable by
a connector as same is assembled to the tubular member to move the valve member off of the

valve seat to automatically open the in-line valve.

There is described in USP 5,573,516 (Tyner) a needleless connector having a two-part
housing with an inlet, an outlet, and a conical chamber therebetween. The conical chamber

compressibly receives a resilient conical valve head. The conical valve head includes a
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concentrically positioned against the valve seat to
forma seal. When the male fitting of a syringe, or
some other device, is inserted into the inlet, it
pushes a tip portion of the resilient valve head
inwardly, so that the valve head is defornmed away from
the valve seat to break the seal. It thus would be
desirable to provide a new vascul ar access devi ce such
as an |V catheter device including an in-line valve
for controlling the flow of fluid in either direction
through the vascul ar access/ 1V gﬁ%ﬁft deréf nql di
stationaryrbeseoats] 4 i pertion MNRlY xtepding Hip o} at i< OB ‘fasv cheac1s
desirable to provide such a device in which the seal
concentrivatippositidnet] lagaiustithesvales ssattoifoimn § sel.s Pdse theandle fiingioidd
only within a proximl portion of the device. It also
syringe, ¥4tk RBerdRsice,dbimsertedl iptoote itdetsiiphshes d &p ipodionoff the rpsilient
| ess conplex in structure, manufacture and operation
in%il@ r A hedd §s diFrint@Sway MogDtht valwo sdatitodereak the
Vdvehﬁ%25|ra ?g%ﬁﬁggmgﬁch nmet hods woul d zot require highly
Al skilled users to utilize the catheter device.
Sa- DEFINITIONS The instant/present invention is nost
clearly understood with reference to the foll ow ng
16letfuks ol diresdesiFabde togrrovide @ npw ansoulas @peshdevingsneh asan IV catheter
understood to nean a septumthat is |ocated
device iS3SE@RE hdld-¥nednlidTer cammlling tht fipivaif duakinteliersigaeticr tbepugh the
The term "proximal" shall be understood to nean or

vascular 2L &%V Lafh eleP §aid LR Heth R relgiet eileretobftarduldbe patitularly desirable
berng di scussed which is closest to the nedical

to provi S Sk %nd%lvicg ﬂgwﬁi%&h%es%glhé&gﬂéﬂdf%e ValRAk E@ﬁhgliyfdﬁsgosed and retained

onnection w omt evice i s used when the

only wi evail gr%xirgal lil)%ren%nio? t}ixet Fovitd! Tﬂlso WHEBE 1Q&rable to provide such a device
that is less complex in structure, manufacture and operation as compared to prior art devices.
Also it would be desirable that such methods would not require highly skilled users to utilize the
catheter device.

DEFINITIONS

Thé instant/present invention is most clearly understood with reference to the following
definitions:

The term “co-planar septum” shall be understood to mean a septum that is located
essentially on the same axial plane as the seat area.

The term "proximal" shall be understood to mean or refer to a location on the device

object or part being discussed which is closest to the medical persomiel and farthest from the



The term"distal"” shall be understood to nean or refer
to a location on the device, object or part being
di scussed which is farthest fromthe nmedi cal personne
and closest to the patient in connection with whom
the device is used when the device is used in its
normal operation. The term "nedi cal personnel" shal
be understood to be generally inclusive of clinicians,
sur.geons, nedical technicians, |ab technicians, nurses
and the like. The tern1"patient" shal | be understood
to i nclude both human _and ani d al.so ghal | &1
patient in poingstionewith whowehe deicedp P?ﬁ%@? %(}"8 S PREE Iy ‘F&}ma
medi cal procedures including but not I|n1ted to
operatioBUr gi cal procedures and di agnostic procedures, nedical
treatnments and/ or ot her ) .
TiRGh quss) shatisdudesstdod eamernosrefee td ologaiibn on the device, object
hospitals, clinics, doctor's offices, diagnostic

or part t a-@_ldaéchks%ﬁ G Bl HoktSFonD thelnhtdidal fi@sonBEll A8 cREGER E p@iént in
& DRAW NG For a fuller understandi ng of the

connectl W ARG ﬂgee(ﬁe'vf 85 QR SH tex? ttféfde‘ilﬁg 1sﬂfs€§ﬁﬁ§s ﬂdﬂfﬁﬁfﬁﬁeﬁ&ﬁon

ferenca i's made to the | 'owi ng det ai |

SCfIQtI n_taken i _.c feli
T ST S Q‘E‘é&.‘#ﬁ“’hﬁﬁlw inplusiys ofclinicaus,
characters denote caorrespondin rt t hr oughout the
surgeong,apedical Q?h%\ﬁ@n%&w@mc‘ qurgqsgl gﬁbe erein: Fig. 1is

an axononetric view of an [ al ve |V catheter,
Fheent Kpaisnty sbeldbe peestand te esdadecholls o angeBighy Sidaleo shal
stylet/sharp/cannula; Fig. 1B is an enlarged view, of
be inclusive of huinest @dnamasthet ard sadirgoingymaiclprogegures meludmerhunot
2A is a cross-sectional isonetric view of one aspect
limited € sugicaliprodeterey and/diadhostid proveturesyint fical treaiyjcatstand g Rthgs
an introducer needle or insertion cannula inserted
techmqﬁ&%r@@é&ﬁ%@x@amﬁn& 2Brrhé 18 hospieds; slimits, dowbdr’ s/offinesp fiaghmstic
line valve N catheter of Fig. 2Awth the

facilities/laboratories or the like.

BRIEF DESCRIPTION OF THE DRAWING

For a fuller understanding of the nature and desired objects of the present invention,
reference is made to the following detailed description taken in conjunction with the
accompanying drawing figures wherein like reference characters denote corresponding parts

throughout the several views whenever possible and wherein:
Fig. 1 is an axonometric view of an in-line valve IV catheter;
Fig. 1A is a side partial cross-sectional view of the stylet/sharp/cannula;

Fig. 1B is an enlarged view of the indicated area of detail shown in Fig. 1A;



obj ect/ needl e/ cannul a renoved for clarity; Figs. 3A B
are various views of the proximal housing of the
in-line valve N catheter of Fig. 2A; Figs. 3C, D are
various views of the distal housing of the in-line
valve N catheter of Fig. 2A; Figs. 4A-G are various
views of sone illustrative enbodi nents of the seal
menber enbodied in an in-line valve N catheter of the
present invention; Fig. 5 is an axononetric view of a
ring menber of an in-line valve N catheter Figs. 6A-C
are end views illustrating sonme enbodi nents of thﬁ]
Fig. 4 ivalcressdedional iseradtric NENbeione pRRgct of andn-jne valve 1V catheter
cross-sectional isonetric view of another aspect of an
with an bbjedtisiiéh aéahigtroducatieedielor insértibh eapmipsiosertedl theesthrough;
having a seal nenber with a renpte septum and w t hout
t he object/needl e/cannyl a; .Fig., 8A,is . .
Rig G2 3 usct > SATOPCHRBOF e ot T DV CREGLAT Eis Ao it fhe
in-line valve N catheter of Fig. 7 having a distal
object/nbaligcangulairethoveddor ¢leieht i nternal cavity structure
(e.g., fins) as 9 well as illustrating displacenent
f seal i ng. port | e s‘i!{?g% ¥ chfheter of
lﬁ%asAr’ ¥ Y?‘Bor%ggie a%r{g{%eelgljg1pn§§%%r devi %ié‘%%?’g? 8B, C
) are an axononetric and cross-sectional isonetric view
Fig. 2A; espectivel y of the distal housing of the in-line
valve IV catheter of Fig. 8A;, Fig. 8D is an

ﬁfg@%‘ﬂr} b GabRWiGHs of tHE gikal hhelg afthdiadinegalyn &Y leatheter of Fig.
It

ernal cavity structure (e.g., non-radial fins);
2A;

Figs. 4A-G are various views of some illustrative embodiments of the seal member
embodied in an in-line valve IV catheter of the present invention;

Fig. 5 is an axonometric view of a ring member of an in-line valve IV catheter

Figs. 6A-C are end views illustrating some embodiments of the proximal end of a seal
member;

Fig. 7 is a cross-sectional isometric view of another aspect of an in-line valve IV catheter
of the present invention having a seal member with a remote septum and without the

object/needle/cannula;

Fig. 8A is a cross-sectional isometric view of an embodiment of the in-line valve IV

catheter of Fig. 7 having a distal housing with a different internal cavity structure (e.g., fins) as



Fig. 8Eis an end view of a distal housing having
another internal cavity structure (e.g., grate
structure); Fig. 8F is a side view of an internediary
menber mat abl e between and to the proximal and di st al
housi ngs and including a stop structure; Fig. 9Ais a
cross-sectional isonetric view of another aspect of an
in-line valve IV catheter having a seal nmenber with a
renpote septumthat includes a collar portion with the
obj ect/ needl e/ cannul ai nserted therethrough; Figs. 9B-D
are various cross-sectional views of the in-line valve
well as ilstatihg displacenienkpfja s@ling pirtian pfHbg sea @)emiﬁarquﬁwa fo the
(Figs. 913, D) the object/needle/cannula; Fig. 9E is a
insertionCéfRSsoss 6£4 ivenddvicet ew of the seal nenber with a renpte
septumthat includes a collar portion illustrating

the effect of insertion of an.obj.ect/
Tigs 8B 0o SeppBRTc ap ooy Sesond iperiSAcy Besb ety bt the
vi ew of an enbodi ment of sai d another in-line valve IV
distal honsing of the inflingvaive BActhelgroidigt8s seal nmenber enbodi es
a co-planner septum which includes a collar portion;
0 fHHa . LOB i i YheHg Motk intBmbi daoi
1%}51’5%9%39 3‘#@? e?%%%ﬁ%”@gathﬁe pir‘\éeseont i nventi (%

enbodyi ng . anot her distal housi ng enbodi nent; Figs.
Smcmr‘lﬁ?/%ﬂ@“ﬁ%@la'ﬂﬁﬁg’s-secti onal views of the in-line valve
IV catheter illustrating an exenplary use of such an
HiY. SRIBLRE vidw & a didtel hidhsig heviag enbtherdstsimbavitp slcture (e.2.,
view of the in-line valve IV catheter of Fig. 11B

' trating fluid flowin one direction when the
gratesulgléég@hg portion of the seal nenber is displaced

responsive to the insertion of a nose of a Iuedr .
Hiey 8R &2 sidelview of an intermediary member matable between and to the proximal

and distal housings and including a stop structure;

Fig. 9A is a cross-sectional isometric view of another aspect of an in-line valve IV
catheter having a seal member with a remote septum that includes a collar portion with the

object/needle/cannula inserted therethrough;

Figs. 9B-D are various cross-sectional views of the in-line valve IV catheter of Fig. 9A

with (Fig. 9C) and without (Figs. 9B, D) the obj ect/needle/cannula;

Fig. 9E is a cross-sectional view of the seal member with a remote septum that includes a

collar portion illustrating the effect of insertion of an obj ect/needle/cannula through the septum;

Fig. 10A is a cross-sectional view of an embodiment of said another in-line valve IV
catheter of Fig. 9A in which the seal member embodies a co-planner septum which includes a

collar portion;
10



Fig. 12 is a cross-sectional axononetric view of an
in-line val ve device according to the present
i nvention. DESCRI PTI ON OF THE PREFERRED ENMBCDI MENT
Referring now to the various figures of the draw ng
wherein |ike reference characters refer to |like
parts, there is shown in Fig. 1 an axononetric view of
an in-line valve IV catheter assenbly 10 that is of
t he catheter over stylet/sharp/cannula type of IV
catheter. As is nore clearly illustrated in Fig. 2A
the stylet/sharp/cannula 20 is inserted through the N
Rigtl0Btie n croassestibhal vigw pfandiatlivetvalve §¥ cathgler %qqergdb‘rge‘f’@i“‘r@esem
end 22 of the stylet/sharp/cannula 20 extends out of
inventioh B&bo@Eig fitthe? dBtad hotdiex eabddinent; t ubul ar menber 250.
In this way and as known to those skilled in the art,

Fed3EA, BRKAIrbS-debifonal Giewk bEthe Astlid@vale IWheatheter illustrating an
%ylet/sharp/cannula 20 through the skin and

of the body so that the open end
exemplag)gg&ﬁ%lﬂme tubu#%nenber 250 of the IV cat heter
assenbly 10 is disposed within the bl ood vessel (e.

Rigi 1 (ois aandtateq yrosé-sectiengd aidveeft tha in-lResf ealve Iocathstar péElg 11B
1A and 1B, cannula 20 preferably includes a proximal
iltustrati®B dlugPAow apaesditeetioh her therealing ppitenaif i sealdn@aber is displaced

Proxi mal end 22a preferably includes a taper or
responslglgm%ﬁnse% IMirele ¥f 4 leP@viles&id bed in further detail
w ndow or transparent portion 22c may al so
be provided to view flashback. Referring now to Fig.
Hig. 12vis ajonossispetional axenenyeisis (vt el and§§’é‘ﬁﬁ’g&}’ feVIquce'gié%% to the
a proximal housing 100 and a distal housing 200 that
present &xvenis@cur ed to each other so as to forman integra
unit and so as to form a pressure boundary. Although
2A) such an
&V =te 10 al so includes a
seal nenber 300 and aring nenber 400 that sealingly
?@féﬁﬁ@&ﬁv\hﬁ) r;cﬁ@ﬁdlnﬁﬁe iigares ‘of theidnavihg whereki lited refepense nigpracters
i.e., in the sealing

refer to like parts, there is shown in Fig. 1 an axonometric view of an in-line valve IV catheter

assembly 10 that is of the catheter over stylet/sharp/cannula type of IV catheter. As is more
clearly illustrated in Fig. 2A, the stylet/sharp/cannula 20 is inserted through the IV catheter
assembly or IV catheter so that the piercing end 22 of the stylet/sharp/cannula 20 extends out of
the open end 252 of the catheter tubular member 250. In this way and as known to those skilled
in the art, a user inserts the piercing end 22 of the stylet/sharp/cannula 20 through the skin and
subcutaneous tissue of the body so that the open end 252 of the tubular member 250 of the IV

catheter assembly 10 is disposed within the blood vessel (e.g., vein or artery) of the patient
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configuration). Wen in a valve closed configuration,
at least a portion of the seal nenber 300 sealingly
engages sone inner surfaces of the proxinmal housing
100 thereby preventing fluid flowing in either
proximal or distal directions through the in-Iline
valve |V catheter assenbly 10. Wen fluid flow in
either direction through the in-line valve |V catheter
10 is. desired (i.e., the valve open configuration),
the seal nenber 300 is mani pul ated so said at |east a
portion of the seal nenber in seal.i engagenent w.th
Refeming UFI0Se b aofl | Bieanphio 20 mas oRBSRF cs geproramal end 22
di spl aced fromthese inner surfaces. As is nore
oppositeflistiliead bepikscimbsmdrd2b Puoximakeénd, 229 peafergbly pncledena paper or chamfer
establishes an open fluid flow path within the
29b whitt Wil BEdestiibeqinn Gurthidr @éthibBelowhe windwiva trapspartinspertion 22¢ may
directions. The distal and proxi mal housings 100, 200

SPRidw ahgBagd. any of a number of bio- conpatible
alSObeI?fg‘?grl al's novvnat o those skilled in the art, including

bi o- conpati ble plastics. Also, the proximl and .

Riifetial nbwis Figgé, the én-Hoe valeal erthgienassmphly 1%&1°ﬁ!&6%%9f°6$ma1

a nunber of techniques 12 known in the art including .
housingd0tesd ¥ distal hewsigri00ahataonseeuteil tmeach wéier snes to dorgn an integral unit

ultrasoni ¢ wel ding) and brazing techniques that are

and so a8 RPfoRR A pRtBufeMouhdi@y. MALB6ghlmst sHosvniaFg. 1de.ggsee Fig. 2A) such an
constructed from In particular enbodinents, the

in-line \@L&W%eé? gssgﬂ.fn%fyaio NS ERGesORal RAAbEIB06aa h gy hethteo400

at an en t'the one housing (e.g., mating end 220
f .the distal j e i- i i . eadn
that sea SEepTCS e%ealqgéﬁf(%%l.tﬂ’lﬁ ‘%fae?)(}ﬁ;lgﬂﬁgphdﬂiﬁlg (2? ! l{ﬂﬁ}é iy

ousi ng [ end 12
r,0Xj housi . AlLso..in fur ' Adi8er 300
cosso55 Thol R T S35l P 0 e i
. bio-conpatible plastic _and t.he proxi n di .
sealingly SREAERLOTIS ENSSUfAes oF hedueHsl Fitady é‘?e&?‘lyr%%‘geh?%g fluid
~ welding or adhesives. A couplin engﬂll ogvtgg blv 10
flowinggin eithergrosimakoristalotireriongdbrepah oy 1-Gns YT B cupetgasieroly 19-
be renovably coupled to an external device (not . .
When fiitbfloy irs eitter dzectipnitmgugh the ietling valye/TY gahetey 1¢ i desired (i.e., the
valve open configuration), the seal member 300 is manipulated so said at least a portion of the
seal member in sealing engagement with inner surfaces of the proximal housing 100 is displaced
from these inner surfaces. As is more particularly described herein, such displacement

establishes an open fluid flow path within the proximal housing in either the proximal or distal

directions.

The distal and proximal housings 100, 200 are constructed of any of a number of bio-
compatible materials known to those skilled in the art, including bio-compatible plastics. Also,

the proximal and distal housings are secured to each other using any of a number of techniques

12



like so as to allow a fluid sanple(s) to be renoved
fromthe patient via the |V catheter assenbly 10 or
so fluid can be injected into the patient via the IV
catheter assenbly. In particular illustrative

enbodi nents, the proximal housing coupling end 110 is
configured to forma luer |ock type end connection as
is known to those skilled in the art, although the end
connection can be any of a nunber of connections
known or hereinafter devel oped that is appropriate for

the intended use. It also shoul d. be ' .

knovn i PR R T5) RETIA e SO Rie eI - bl welding)
adapted or be adjusted so as to include any of a

and braping frshnigRes Bt AEsARBRR ategion 16 malsial b5 pREnEs 5 ppstructed from.
medi cation and the like as is known to those skilled

In parti¢ulartdnebodinentsp thetpreximabend distel kausinegd §hd0are egufigured so that an
referring to Figs. 2A-6C there are shown vari ous views

end of 186 oAdhduRingi(Ag., waking ehd22¢of the tlistal hewegdisyredei@al within the end of
according to one aspect and conponents or features

the othdr 8L 6RE fe. SURRiAEntN20l0f B pratiual hotst).nalses indesliesriehpodiments,
10a i ncludes a proximal housing 100a, a distal housing

the proznigﬂ.% gx?d %gtgﬁ%o#g@g?ﬁre BRARR o a DRELShPHbR plhstie ehd the é&ﬁmal and

nafter generally referred to as

. the ring ne r _400).. f . : o the
distal Bptads o R it ghiog POpE RS GE Wl ding AR
housi ngs 100, 200 of Fig. 1 for further details of the
Y vtipliBg et Ocifstieprokioned hogsing 0@kis gekfdlyonfigited soviste be
descri bed below. As nore particularly illustrated in
remova?%%&mpl%ﬁ»t@aﬂ‘@&&nﬁlr&vﬂie(lﬁwﬁﬁbwﬁmcH S &yingf AVSdripg BV pump or the

a, 200 are joined to each other to formthe

like so ?%g)saﬁfd()vea @\gl‘fg ¥(s§’ RAYe RinovBE fb BEpARLEVIa RSIEFEM eYor assembly

nost rwardly” extending surfaces of the distal
10 oroHE, 08 2B EPARSHLEOM LR, i JBI, S0t
i .y AS : . of i '
sy BB S o onhe PR eph 0P B e
o s ngmegngu e ads bR TE R E b B b hon

be any of a number of connections known or hereinafter developed that is appropriate for the

intended use. It also should be recognized that such fluid being injected also can contain or be
adapted or be adjusted so as to include any of a number of medicaments, drugs, antibiotics, pain

medication and the like as is known to those skilled in the art for treatment and/or diagnosis.

Now referring to Figs. 2A-6C there are shown various views of an in-line valve IV
catheter assembly 10a according to one aspect and components or features thereof. Such an in-
Jine valve IV catheter assembly 10a includes a proximal housing 100a, a distal housing 200, a

seal member 300 and a securing or locking ring member 400 (hereinafter generally referred to as

13



proxi mal housi ng 100a. As described hereinafter, such
seal i ng engagenent results fromthe conpression of
the seal nmenber 300 by the ring nenber 400 when the
ring nmenber is secured to the proximl housing 100a
at ‘a predeterm ned | ocation within the proximal

housi ng. In exenplary, illustrative enbodi nents, the
seal menber 300 is a bell shaped nmenber (e.g., see
Figs. 4A, B). O her shapes, however, can be utilized
and thus are contenpl ated which other shapes are-

generally characterized as bei capabl e aof exhibitj.

the ring memberHi08)i Rieferenes shall b madeinsibe fofREp i SRGTIOR P%Qlﬁ g’w“% and
sealing characteristics for the seal nenber, 300. The

distal hoSids 100DE ofF0f) 1 fat Suthesdatalsaf theareximsd and deiakhogsings 100a,
resilient material (e.g., an elastoneric material)

200not<%tﬂéﬁni&|de§&ﬁ)ealbelo{weast a portion of the seal nenber to

e conpressed and/or axially noved along its |ong or
| ongi tudi nal axis as_herei

h d [ . .
Astrovtepaisuiady JuiEed 1% R6Hh BJU RGP HERTA BEC gl housings

construed as being limting as it is ontﬁgtgl ?‘?ectgtthat
100, 200hee joirdl toreavheather mfoe theprsssureRA@dy bedy HHp@ fY Sftgeter
having different characteristics includi ng) di fferen
assembl, &b fotwpdlyfekending surfaces ofthe distad hpusng 0 asggngce from the
seal nenber 300 (e.g., see Fig 2B) .i ncl udes a proxi nal
ring merf0& 490, o thBleSé @%%Dwtwe@ﬁhe aR0y hausiegpinidribe ying wewhe336s such,
an inner cavity 2 and one or nore of w ndows 340 or

It 4008 8ts oh/br BBpifes Rdbick €ditha ket MzndhicnB0( %, as to
noPméér}égglg%}hﬁg% er SOSOi nélﬁg%es a plurality of such

thereby \é\%%g ﬁa‘éﬁs&%’lﬁ%ém&% tcgﬁé‘fﬂti B8 eliflo&inRadeh PR L S@th@inher Sudfabes of the

or axral novenment occurs when an axi al
. force is appliged to.the. Lol Sul&TRdm th
proximahhaping g‘&? ﬁfc‘ﬁsctibe?b remgaggxffr% e Sggg%r‘%%%%eﬁ%fn { 1?:he e
coupl i ng device bej enovably c I . :
comprewRhSeeh@eter O VitRe T Gemet DU g fember s socured 0

Referring also to FIGS. 3A-3D, thﬁ’éﬂhoxi mal mo%gfnng
the proxi®@bhqusingdPs gip rredetegymined 1gcation Wi € proxima g

In exemplary, illustrative embodiments, the seal member 300 is a bell shaped member
(e.g., see Figs. 4A,B). Other shapes, however, can be utilized and thus are contemplated which
other shapes are generally characterized as being capable of exhibiting or achieving the herein
described mechanical and sealing characteristics for the seal member 300. The seal member 300
also is constructed of a generally resilient material (e.g., an elastomeric material) that allows at
least a portion of the seal member to be compressed and/or axially moved along its long or
longitudinal axis as hel:rein further described. It should be recognized the foregoing shall not be

construed as being limiting as it is contemplated that the seal member can be constituted of
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an inner cavity 130 that extends along a |ong or
| ongi tudi nal axis of the proxi mal housing 100a from
the mating end 120 to the coupling end 110 of the
proxi mal housing. Simlarly, the distal housing 200
i ncludes an inner cavity 230 that extends along a |ong
or longitudinal axis of the distal housing fromthe
mating end 220 thereof to a distal end 210 thereof. As
nore clearly illustrated in Fig. 2A, a portion of the
di stal housing inner cavity 230 is configured so it
receives the tubular nmenber 250 therein and, sq.fhat
materials havingdififerent cheraséqristies ingludigg ékffftr@ttsmécfmag?faﬂe Yi ng
200. Such securing can be acconplished using any of a
charactefistidder of techni ques known to those skilled in the
art and which are appropriate for the materials of the

di stal _housin 0 and .t ubul.ar [ . .
P PN a0 Ui e ég,ﬁ’@ %%5%%‘8’&% engh §10,  distal portion
to secure the tubul ar, el ement 250 to the di st

320, a serbing pABLoRASMARCRRESEiT AGL GRS B TErRCATEatET SCfrpue:

causes the tubular elenment to expand outwardly in

t 0
aperturese bhanieqmiticulny agdodiments, the seal anepheg3a9 meludgyapipgplity of such

Alternatively, the tubular nmenber 250 is secured

windowei3tihi As Heeritedhabinlio uiradetail ismgh compressioa i vrial pavement occurs
addi tion, the tubular nmenber 250 is secured within the

when aifh:3518brcB @st}agipﬁed id¥he proxéalichyl 326 0f teded) atdmitch800sush a for
housi ng 200 and the tubul ar nenber are configured so

examplé ngltigﬁ of the‘%:%{ 1ing ERebeRY kéhoviBED&upled dpdle@bepling ehdn bl of the
a tonti nuous urd/ pressure barrier fromthe nating

. d 220 the di stal housing 200 to the open end 252
pmmnn%?m?ﬂ%g%@%blar menber 250. The proxi mal housing inner

cavity 130 includes a first portion 132a and a second
RefelrinalsalidRIGSt 3ve-38x dermoxiont housingelioNg i qonfignspd so as to include
coupled to the first portion (Figs. 3A, B). The inner

an inneEEMith ¥ 30 fHiak SteRBralongm 1b82ar losgiomtntal gxis efitheprexipalchousmp 1002
end thereof includes a seating surface 114 (FIG 3B)

from th@?&jatiﬁg efid P PRUBe ddtiPling cid PM staBe proxinid honsing. Sitifadg,ethe distal
of t Inner cavity frrst portion. The first and

housin%%(gp %&u@%ga&lifiﬁﬁ'& A8y 3d0that %t en8Y RbRE a Bngldr SoriRit0dinARIxis of the

Irst portion. The groove
distal housing from the mating end 220 thereof to a distal end 210 thereof.

As more clearly illustrated in Fig. 24, a portion of the distal housing inner cavity 230 is
configured so it receives the tubular member 250 therein and so that the tubular member is
secured to the distal héusing 200. Such securing can be accomplished using any of a number of
techniques known to those skilled in the art and which are appropriate for the materials of the
distal housing 200 and tubular member 250. In illustrative embodiments, 2 wedge element 251 is
used to secure the tubular element 250 to the distal housing in which the insertion of the wedge

element causes the tubular element to expand outwardly into mechanical engagement with the
15



140 is configured so as to extend circunferentially
about the inner cavity/ long axis of the proxinmal
housi ng 100a. In nore particul ar enbodi nents, the
i nner surface of the proximal housing is configured
or arranged such that the groove 140 is nade up of a
lip or shoulder 142 (Fig. 3B) and a step structure or
rib 144 (Fig. 3B). The lip or shoulder 142 lip is
provi ded (e.g., machined, forned, cast, nolded) in
the inner surface of the proxi mal housing 100a so the
shoul der is |located a preset distan e.%#éﬁytt1 . .
distal hopsiogi Adtbrmatinel theswbelprgemberr0ds Sff‘aregf’“ BFE%I hgysing using
housing. The rib 144 is displaced axially in the
an adhegives tTaladditiom dhe whulbar memble2 e sdcdeed within s distal hepsdag mner
circunferentially about the inner surface and )
cavity 25@ah Y e \dist hdhying LOMrid e ubnler membtrare c¢rfigared so the inner
towards a long axis of the distal housing). The

cavity al?(?ﬁ%{lﬂ{e ethifer @Bferbico Ftth AESGASsITi peestlre Yarries framithgmating

om each other™ and depth/height) so as to receive

and hol.d .t h [ = i gi on
ent 220 L 0 200 L5 05 i B il kbt 2501 o1
in effect secured to the proximal housing I00a. In .
Ty progimeb Hbwthigiandrsavinh 30 inpludes2: fnspariion 1324 aad @ second portion
_ arranged so the spacing therebetween is sufficient to
132b, tHe®8¢dnd Portidl b%ing%ui&ly(iatélﬂed i ttle firspemion (Figé. 3hh8).r Theinner cavity
menber 400 when it 1s disposed between the shoul der

is ol ' inEiud w00 1 54 (FIG.
first po&rrlélﬁ r%?’géljlrs] < dﬁli#éhl sﬁ(oled;pﬂb;ﬂin%l \BRY thefebBLinciuaes arsvaties sfide L B4 (FIG.

relation to the seating surface
3B) anq 504 Gpp % 129" BipyRi B B P RureieP P A A frporton, o1
firt anSecifupatons pra THLY sqoblst i maiifial A e st pton. The groove
140 is RFIBEEH B ady eP SRVERETPORY BP0 BRGTEL i Hf Tong s B e
the proximal housing) and in a distal direction

proximglihomsing 460ar ds t he proxi mal housing mating end 120).
Al'so, the rib 144 includes a proxi mal side surface

}H68.d fdrt%ula% Bliboliin Be nRThed istieste of tGrbtithal housing is configured
or arranged such that the groove 140 is made up of a lip or shoulder 142 (Fig. 3B) and a step
structure or rib 144 (Fig. 3B). The lip or shoulder 142 lip is provided (e.g., machined, formed,
cast, molded) in the inner surface of the proximal housing 1002 so the shoulder is located a preset
distance from the proximal end or seating surface 114 of the proximal housing. Therib 144 is
displaced axially in the distal direction from the shoulder 142 and extends circumferentially
about the inner surface and radially outwardly from the inner surface (i.e., towards a long axis of
the distal housing). The shoulder 142 and rib 144 are configured (e.g., spacing from each other

and depth/height) so as to receive and hold the ring member 400 (FIG. 2A) in the region between
16



proxi mal side surface 146b is arranged so it is
substantially parallel to the opposing surface of the
shoul der 142. 1n another enbodi ment, the rib proximal
side surface 146b is arranged (as shown in Fig. 3B)
so as to be sloped upwardly towards the | ong axis of
the proximal housing and in a distal direction. The
foregoing is not limting but intended to be
illustrative of possible configurations for the rib
144 and the associ ated side surfaces 146a, b. The

sl.oped distal .side . surfa er.abl
the shoggarpd g SRR ef’flﬁeﬁﬁ@g \§ e PP RhSRg fo0e. m
movenent of the rin 400 during the_ in ertlon
further pbeesntshe 143 R 14 #1p S ETERA S0 B GRIRGRS HEHDGoCh S
inner surface of the proximal housing 100a is
sufficientoiofrésicteiabor sidertarsideimevanient héthe aing msuibge #00 wher ifislisposed
313) is provided (e.g., machined, forned, cast,
betweetltHedBe1dér14 Agd 1iBNg4. Rithisacsy, the ri:ngenqm‘tm( Ho@is maﬁn‘&img in fixed
100a and which is | ocated a preset distance fromthe

Jationth e Zhfin & 1 SeFprAGmaNdeRme 1004 of the proxi mal
realOIﬂwousing ?his 17 enbodimsntg after the seal nenber

300 is |nserted into the proximal hou3|ng the ring
iremiozs partiauer ilbustrativrabbadiments thastih &i4is cqufigahso 340 hpve a
abut the shoul der 142. 1n-one enbodi nent, the inner

distal sidiegn¥ficerl 464 (RigSB) estendint iha dsiah gir¢cmion.h?£h¢ digiabsidesurfageis a
i nner surface proximal the shoulder 142 is arranged

sloped SifdcB abwhWards (i.8., A difdctioh awsntemfthé lohg brieepitidisal akis@f the
nmenber 400 and the inner surface t hereby nechanical ly

proxmsn%eingpadd]ﬁ aldish AFBRRRY (7.4 ORwikdshhé PRxPhA%oiidthg hatisd &a 120).
100a Alternatlvely, any of a number of securing

Also, ﬂﬁegr%] E‘Azﬂ anl xihfil 50S a%lé'l%l?(jﬂg ! gh?n &id erﬂﬂ?odﬁﬁ@rﬁ the rib

caliy secure t ring r 400 to
o G T AR GRF 105 k) yzs;aa‘fe; A ——
ot e BB FE B CRE PB H el v
in Fig. t?alg)e sg’ z?satlo bggﬂ)geeé ugv&cf)a?'dllys{ov%grgg Eh%l 11)1)1/;; gx?ggfr tﬁg %}ogglxaﬁlousmg and in a
distal direction. The foregoing is not limiting but intended to be illustrative of possible
configurations for the rib 144 and the associated side surfaces 146a,b. The sloped distal side

surface 146a also is preferably configured to, among other things, facilitate axial movement of

the ring member 400 during the insertion process.

In yet further illustrative embodiments, the inner surface of the proximal housing 100a is
configured or arranged such that a shoulder 142 (Fig. 3B) is provided (e.g., machined, formed,
cast, molded) in the inner surface of the proximal housing 100a and which is located a preset

distance from the proximal end or seating surface 114 of the proximal housing. In this
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mechani cally retained within the proxi mal housing 100a
between the end of the first portion including the
sealing surface 114 and the ring nmenber 400, nore
particularly, the surface 406 (Fig. 5) of the ring
menber upon which the seal nenber 300 rests/abuts.
This predeterm ned distance also is set so that this
conpressi bl e and nmechani cal retaining puts the sealing
portion 330 of the seal nenber 300 into sealing
engagenent with the seating surface 114 of the

.proximal.  hqusing 100a.. As described.further herein
embodinkise. 4546 e o6 "eARb LS 300 Brinteted SE e REH LeygingoDg Fd member
extend past the proximal end of the inner cavity first
400 is mpuiptlated se9 o barfljacsridoon ebutrreshorlder 142. I engpmbeimentythe
132b as illustrated in Fig. 2B. The inner dianeter of
inner dismetenatfitlienprointahbousimgein tearegion of thednngysutfacepradmal the Reoulder
section in which the seal nenber 300 is |ocated, also
142 is afréng8@ ko 801 thBRSi ah tntéfetes €it betiwebe theeiiy nidntbed 60 add the inner
portion 320 of the seal nenber and the opposing

surface erf)ﬁgfr;céhﬁﬁcaln{g E%;';Jgﬁ&fthé ﬁH%ﬁbénfbief £00 PRl thePRoxdmBdEhoukihg 100a.

urt 18 e ments, the inner diameter of this

: i . . i : .
AtternatfE8, o] llfer oE QRGP s RbwA S (o8t A% 0 b used o
in contact with the osi ng surfaces of - s
mechang Y F70 e et ARSI it R Ripe Tooh e fRfecnt o
. dianmeter is set so that when the at |east sone
ab“mngﬁb‘i‘?h%&eﬁﬁﬂ'he seal nenber sealing portion 330 is
di spl aced fromthe seating surface 114, the seal

TRIBRGEinhal dRAhLd #8n3KDsehnPstlifacd | Dt ABRSRABH 0ahataten the ring
seal 1 ng engagenent with the opposing seating surface

member}/”flgropg ﬁisﬁ&%ﬂ% %’%ﬁ@%@g 'l%lﬁ,i thé &l nﬁﬂxﬁfnﬁa :ﬁg)t % ggrfbralfyr?:to)ig%essibly and

er- e S | nner IS Se
s R S SR 8 o AR

. . bet weepn the_proxim end of .the inner cavity fjrst
inchucingdhe SaN0E S50r || b (R GO AR 40 duge PRE Wt Frtace 406
i surface 114) and the_ ring nenber_ 400, the seal nber,
(Fig. 5) of theaingpasmebes Hporpwhich the:seat member 309 rrst/phits: cHps prygetermined

seal i ng )
distance also is set so that this compressible and mechanical retaining puts the sealing portion

330 of the seal member 300 into sealing engagement with the seating surface 114 of the proximal
housing 100a. As described further herein, the proximal end 310 of the seal member 300 does
extend past the proximal end of the inner cavity first portion 132a and into the inner cavity

second portion 132b as illustrated in Fig. 2B.

The inner diameter of a section of the inner cavity first portion 132a, the section in which
the seal member 300 is located, also is set so there is a close fit between the distal portion 320 of

the seal member and the opposing surfaces of the inner cavity first pottion 132a. In further
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engagenent with the opposing seating surface within
the inner cavity first portion 132a. Wth these
above-descri bed configurations, the pressure tight
housi ng created when the proxi mal housi ng 100a and
the distal housing 200 are joined and the cooperation
of the seating surface 114, the sealing portion 330
of the seal nenber 300 and the ring nenber 400 conbine
to forma structure that functions |ike a valve. In
yet further enbodinments, this inner dianeter is set so
_that when the seal mnmenber Qﬁg | S conpressihl i d. h
crmbodirpaéss e BT 0§ oGer 2 HEESRRETHPHDE KXY Wart PRERE: IHg° oo the
between the proxinmal end of the inner cavity first .
distal poptbomt 326ref 82ssal(mheraber 300 és insentasiavith the lopprsing WyEfaess of thegnner
surface 114) and the ring nenber 400, the seal nenber
cavity fifkt péréibn pa2d. iToad@A6n,ithis ieiendiaieted is set spetbiavitepdhe aidepst some
sealing engagenent with the opposing seating surface
portion ¥ thé1dal fB@bENRSngGRiidy330i it Bisplaced from tiSRatingSueface 114, the seal
nmechani cal engagenent also is established such that

membertdgsgaln}?ggkon@m%ut%tﬁtn?écfx&%aﬁ bas bfgagSnérit sk thabpposing

S to the proxi mal housing 100a sO as to resist

. axial forces.inp ' eration of the sea

seating eewtgiagﬁ%gm et:lhc%%ll‘%gﬁ?sly#érﬁ\g)%ll%' |V catheter is noved
from and between the seal ed and open configurations. ]
TAlyeefunatd ensiodimée tideainendiateter disst sl thagovitendine $20member 300 is
be separately secured to the proxinal housing 100a

compreddiblyghdPRdchahicaly ek withil @56 hes:amabhdusog 00obet tbasiae proximal
skilled in the art including the use of adhesives

end of tl(ﬁei{xger’ caGiPEY poy hegY G2l efPRREREILAEShe sodRhEl kiehct 14) and the
ul'trasoni'c welding), brazing, chem cal joining

ing mewnB St MoIHES ! ! DaineR i RARMART i Lali

ng me?ng?r {q?é%ﬁg?gr%?eé& 5 p? ﬁtea‘i ﬁ%ﬂgﬁl gg(g%aé 2 cons tnr? Ucted from 8
Further, in this enbodinent...the.rin .

engagenhgh i By UG SRR SpYEE e U B RSt pth E2R. wiey
addi ti gnal assurances that the seal ne r renpins .

these abgye-gescyibernsRAgNIRlenss FsLEFsTe tﬂﬁﬁi lrﬂﬂélsﬁg&%?zﬁ% W*f?&ﬁﬁ? pgximal
100a as herein described. ) )

housing 100a and the distal housing 200 are joined and the cooperation of the seating surface

114, the sealing portion 330 of the seal member 300 and the ring member 400 combine to form a

structure that functions like a valve.

In yet further embodiments, this inner diameter is set so that when the seal member 300 is
compressibly and mechanically retained within the proximal housing 100a between the proximal
end of the inner cavity first portion 132a (i.e., the end that includes the seating surface 114) and
the ring member 400, the seal member distal portion 320 is maintained in mechanical and sealing
engagement with the opposing seating surface within the inner cavity first portion 132a. Such

mechanical engagement also is established such that the seal member distal portion 320 is
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As illustrated in Fig. 5 the securing or |ocking ring
menber 400 is an annular plate |ike nenber. The

di aneter of the ring nenber outer circunference 402
(i.e., outer dianeter) is generally set so a portion
of the ring nmenber is received in, and remains

di sposed within, the groove 140 (FIG 3B) in the
proxi mal housing 100a (i.e., outer dianeter of ring
menber is larger than inner dianeter of inner cavity
on either side of the groove) The thickness of the

A b O T
. 400
operaﬁ%?t%hr ﬁ?é‘]ﬁ‘FB'géfe?OP@é%?et‘h mey, HE/%% ﬁﬁn@?{e&smw@ B fid petween the

within the desired fixed relationship with respect to
sealed andeopse genfigyratigns. ad bermativelysthetseal m%mleﬁr distal pegfion 320 can be
snap-fit is established between the ring nenber 400
separately dedubesl tgthegrexiingd how@ingel00a nsing ampofreminglye ofl tenlmigqees &newn to
descri bed hereinafter. 20 Referring also to FIG 2B,
those skilled Bl thegi @ich@ling the usd vreadhesives g&@ CERROY; nfdharidal thections,
i a

ring member 400 (i.e., inner neter) is set so the
welding (é? IR R waldif §rahﬂ1 }Qhﬁcﬂ’ oihiflg te%ﬁﬁiqu&eiﬂﬁ%“rher techniques that
al portion 320 suc hat the seal nenber distal

are app%g)%{e%r A0GHdRls tﬁggﬁg% taﬁee&ggtgfcgedf 5] F{l‘zﬁher i Qﬁs embodiment

er durlng use Iamet er of

the ringc,:%r G e A C‘E g gé"eng%cg V] {e)r ]tl)xils}!g%:é{l] %(Z g%jg%%wg%%idmc%al assurances

sufflc:lent axi al |ffn o the se
that the,SgaP RO SRR EEY ahemavsrBa s yih hopariaal e gaf0e as
the proximal end of the inner cavity first portion
herein degotibednd t he ring menber and al so so the seal nember
sealing portion 330 renmins seal i ngly engaged with

ARG é&s?i%{éd'}lg Fl":%" 5 ftﬁg §ec11|.r|1ﬂ ()f lo g hﬂﬁ%&g‘r \é?hy(?ls“aln%ﬁﬁar late like

conai tion rrore patlc nments, the in

membegl ﬁ;@&lgmei!eis oft ﬁé nﬁg P\&X}L(qlgbe 2% Aﬁﬁc(t L9 u%r it £m§er) 18

appropriate SITé o™f

ition desrred re I ss and ro
geneml\ﬁv ﬁm STt St e rinf SIS T dXEmens grongg ayithiny the
so that the ring nenber 400 ha
groove 140 (FIG. 3B) in the proximal housing 100a (i.e., outer diameter of ring member is larger

than inner diameter of inner cavity on either side of the groove). The thickness of the ring
member 400 also is set so the ring member has little to no axial movement within the groove 140
(Fig. 3B). Thus, when the ring member 400 is inserted into the groove 140, the ring member is
maintained within the desired fixed relationship with respect to the seating surface 114. Stated
another way, a snap-fit is established between the ring member 400 and the groove 140. Other

ring member embodiments are described hereinafter.
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sufficient flexibility to allow the ring nenber to be
mani pul ated within the inner cavity 130 and inserted
into the groove 140. While an inner circunference 404
of constant radius is illustrated, the inner
circunference of the ring nmenber 400 can be confi gured
and arranged so as to formany cross- section that
satisfies the foregoi ng described structural and flow
consi derations. For exanple, the inner circunference
404 can be hexagonal in cross-section or it can be

PRS0 el SIS P4 A0
S - .
s B 5 55 B AR SRl b S e

. aperture or arranged to formplurality of separate
distal perion 3¢ sughdhathescal member distalportiaydaspBeidheppine disepgaged from the
ring menber 400 includes a radial slit that extends
ring mejpetendanng ushe Adag, the diemkténufdie idhenvaremererve 84 andihe thickness of
ring menber is what is sonetines referred to as a
the ringSébert400 s set Bo thdtthe fing &fetnbet s suffivdentexiabstifiwtsesoithd seal
is selected so the ring nmenber can be conpressed

membef BOC K28R ipfdsked dnld nfecharl B8 rbBRed bAScBR tHRQho@thEdnd of the
dianmeter smaller) to facilitate insertion into the

. o | -

iomer o5 GHE (RS N AR b B TRINGE ofiflod &) HE el ichcP ool portion
[t shoul ere l,ze ha f,QL egQj ri e

330 reniip Aty BecLEE TN SPod Wy 01 144 E0R) 8155 Bk Iipaition).
mechani sm.fqr secyri.ng the seal nermher 300 to the . .

Tn mord e RO LR R HCHer AR o 91 LRy essciepinal area i
of the present invention to utilize any other

appropyigle hestabdish Aesird flgid finye eondifigns (¢4 fl@ﬁlr@ﬁ gregsure kaps and Bow
the seal nmenber 300 can be secured to the proxinal

volumeo bsfurther edgwdiments, she insertdipnpierds prilsp éhap theggrmember 900 has
the functions described herein for the seal nenber

sufficieBOflexibifityyotalibwrthdidng meinbeli todensnifubdtbdwithiy thesest ¢agity 130 and
of any of the herein described ring

inserted into the groove 140.

While an inner circumference 404 of constant radius is illustrated, the inner
circumference of the ring member 400 can be configured and arranged so as to form any cross-
section that satisfies the foregoing described structural and flow considerations. For example, the
inner circumference 404 can be hexagonal in cross-section or it can be made from one or more of
through-apertures through the plate-like member making up the ring member 400. Such through-
apertures can be arranged so that they overlap with each other so as to form a single-through

aperture or arranged to form plurality of separate through apertures.
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menbers into the groove 140, the ring menber 400 is
farther secured to the proximal housing 100a using
any of a nunmber of techni ques known to those skilled
in the art as herein described. Such other techniques
i nclude, but are not limted to nmechani cal securing

t echni ques such as adhesives or ultrasonic or

vi bration welding. Referring to FIGS. 2B and 4A-4B,
each wi ndow 340 in the seal nenber 300 is arranged so
it extends betmeen an exterior surface 304 of the sea

ﬁ%ﬁg@?ﬁgl{%’] JGHa Bnt I&'J?lg %geg:h e %Od'r“ﬁgﬂﬁés a 4 )‘51 Iy tt?a@ %xtends between

ow 1 n one rect

ach e.w ndows into th |nner cav
the outer g0 LGS CRRIBHF Ol 104 nb PR BeP ol Pt B APBEE b
patient) or can flow in the opposite ar another
split ring} fieguchavrash thsuie perebermmpierial iaclegted 62 theringgaembes caubh
the one or nore wi ndows 340 22 (such as when fluid is
comprebseid wircenfarentiniyl (ifer, amke Hiee yheg membersutsn dameteysmghenpta fagjlitate
pur poses). The nunber, shape and size of w ndows 340
insertiondntdke gOotd@id sohige figsnkibaicas rass-taccto thedésirad eater diameter
appropriate to establish the desired fluid flow

aﬂeringé?@&ifsicgﬁ?]e@&u.g., desired pressure |l oss and fl ow
vol unme). The nunber, |ocation, shape and size of the

w ndows 340 in the seal nenber also _can be wused to,
Siohpnldbetrerognizedithat the foragaing deseribadgbig mepbess arefildusyatiye of a few
menber 300. The wi ndow pl acenent controls the axial

examplds sfd mearmrisn fooseearingthe sew meathtse 36wl theproxondl heusing 100a. Thus,
proxi mal end 310 of the seal nenber 300 to cause the

it is withirothe B&dpe@fi theItEsehiinéention veakilizei aply bihet Rcldiigerigega tb lose
sealing portion 330 fromthe seating surface. The

skilled m 1AE QW bR VAR B beal et P B0 QinDelsBiré BB HRE pﬂaﬁmﬁa@ h6@ing 100a and
that thé seal nenber 300 woul d be capabl'e of

SO as togfé@ ik BQCW eSubdtfons ﬁt?écn?@dmém FQ (B fﬁgmber 300.

ement seating surface 114 a ter
aX|aI di spl acenent force is renoved. The prOX|naI end

34 Petdhrthdrembedimentsyfodlowd@Oinsanionuclamy of thederam describidaing
sections 312
members into the groove 140, the ring member 400 is further secured to the proximal housing
100a using any of a number of techniques known to those skilled in the art as herein described.
Such other techniques include, but are not limited to mechanical securing techniques such as

adhesives or ultrasonic or vibration welding.

Referring to FIGS. 2B and 4A-4B, each window 340 in the seal member 300 is arranged
so it extends between an exterior surface 304 of the seal member 300 and the inner seal member
cavity 302 thereof, whereby fluid can flow in one direction through each of the windows into the
inner cavity 302 (such as when fluid is being injected into the patient) or can flow in the opposite

or another direction through the inner cavity 302 and out through the one or more windows 340
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arranged about a centrally positioned chanber 313 and
one or nore passages or channels 314 between each of
the one or nore raised sections and which are fluidly
coupled with the central chanber 313. The proxim

end 310 al so includes a septum 316 (FIG 4D). The

rai sed sections 312 and the channels 314 cooperate so
that when the sealing portion 330 of the seal nenber
300 is displaced fromthe proxi mal housing seating
surface 114, one or nore flow paths are established

bet ween_t he. central siti.oned ,ch er 313 and the
(such as Fghepi i1 QPG ache Horh i PaUgRIGHC oL GURIRE FRPRfeg The
330 is displaced fromthe seating surface 114 of the
number,sharg and|sized sindpws Bg0 s sebsq haldha ErsHiYt Groshssrlpiad a5 éh
condition, fluid can flow fromto the coupling end 110
appropriafe totebtablishdhd dasired Buidifloy cbdions (e dghirederessare lpss angl flow
positi oned chanber 313 and the channels 314, 23 about
volume}. he seal menber 300 and through a section of the inner
cavity first portion 132a that is proximal to the

seating surface 114 and the seal nmemrper w ndows 340
The wiefters Aeption shaprand spz ﬂ?ﬂﬁd’&ﬂgo‘ﬁ% ?ﬁ%ﬁf@ﬁmméers%%& can be
menber inner cavity 302, through a portion of the
used to gonirod thetaasisd ptiffness andestabilaly of the 3 memeber 309. 1 Big window plagement
end 252 of the tubular nenber 250. Prior to use as an
controlsl thle exithdispdacemanidfors thdt westd tatapglieditorhgproimal gnd 310 of the seal
stylet/sharp/cannula 20 is disposed to pass through
membeit 300 16 ehiseahd profianl nd3iddo bbardved a:dalby totdisengage thdigealing portion
septum 316 and through the seal nenber inner cavity

330 frod3Ke se@ﬁn%élﬁﬁcé P winBowipthcerdét aldd®ontrols the restoring force that the
styl et/ sharp/cannula 20 al so passes through the

seal me%%&?ﬂﬁ) \%Ul{l bO Qarpégl%%(f; géne}ﬁﬁg RE RstoiBHhe RO $Addthel Rfkealk

ntrally [oca eni ng or through aperture in the

ri . er ..400 (Fl h ' CAaV] 30
cosasly iy IFRRAAPRAEEL Pyt st Ol DR O 3
menber 250. The septum 316 and the proxinmal end 310
Thepiroaibeal @hd 310 efthé sedhmembee30ahg¢lsdestonabr miokd raised sedibns 312
t hensel ves after the stylet/sharp/cannula 20 is
arrangeabéifl %%\éﬁh‘dllﬁgfébiﬁhnécf&aﬁ@&t 3P anki oné &r LER RERLES @Chinhirts 314
the sharp end of

between each of the one or more raised sections and which are fluidly coupled with the central

chamber 313. The proximal end 310 also includes a septum 316 (FIG. 4D). The raised sections
312 and thé channels 314 cooperate so that when the sealing portion 330 of the seal member 300
is displaced from the proximal housing seating surface 114, one or more flow paths are
established between the centrally positioned chamber 313 and the sealing portion 330. Thus,
when the sealing portion 330 is displaced from the seating surface 114 of the proximal housing
100a corresponding to an valve open condition, fluid can flow from/to the coupling end 110 of

the proximal housing 100a, through the centrally positioned chamber 313 and the channels 314,
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the stylet/sharp/cannula 20 can be used to formthe
opening in the septum 316 through which it would pass
or another device or instrunentality can be used to
formthe opening initially in the septum 316 and
thereafter the stylet/sharp/cannula 20 woul d be
inserted through this initially fornmed opening by the
opposite end or the sharp end 22 of the cannula 20. As
shown in nore clearly in Fig. 2B, the proxi mal end 310
of the seal nmenber 300 extends into the second

portion 132b of the inner cavity 130 of _the roﬁ% .
about thégrat inembe0I00 andhrougthesestion piige FWFE $ayHY S50 PEHIOR {44184 18

menber 300 is in sealing engagement with the seatin?
proximabtéy thaseuting dukfaohil th ambihe sspb orectber windnws §40; lroeghye geal member
condition. In use, when a portion of a syringe or )
window@84(E khroBiEnhe 8ed] SéstbepBmE@WIy 302, Birgught¥orfion ofithediselibousing
Into the opening in the coupling end 110 of the 24

inner ca%'(i;??% JBd tH/260d e og&péhd A5hF e thi e PEmiire0. devi ce

on contacts and pushes against the proximl end

310 of the seal nember 300. More specifi ca!%‘}%mépe .
Ryjoritogee mrandVhathette\aind es Plustratedin Bz @iyl Gapda 20 is
agai nst the raised sections 312 of the proxi mal end

dispose@ipasSitebughahié aitrilgpositnnsdtigitiendt 3 hrough e sepun §i ¢ and
(e.g., an axial force) to be applied to the seal

fhrough TRIRA] mBfmB ifRdr cafBB031 Qs asol shows by Figx2.A) thy styflet/sHanw eannula 20
or nove the sealing portion 330 fromthe seating

also pas%%g Cﬁm%%gh éile%&csxﬁxgll HoktidhSi308 108 thepRéxiX PTG Rz 100, fth@ent8ly located

so I ndicated herein, such syringe or
. other device wqul b o8, hgﬁﬁ%@&k% ity 230 of the
°Pemngs‘§gﬁ?°8§l3 gty %1%%%1#5?1%%%%#@% clbi%}osﬁ e pr oxi malcawty
. housi ng | Q0a usi ng .a f an [ :
disal g R gnt Pawren A i e g0 3h HERUR 0 ER KDAima
connection). As indicated above, ch di spl.acing opens
end 31050 e oA P lentBAFEIEY B R 1niep] HERes R e
catheter assenbly | Oa and al so creates a fl th
stylet/shanp/cangtula 2Hxisiwithdiava through theephimn dt @Fon%@g{?ﬁ%mﬁm end of
the valve is thus opened, a fluid pathway is theregg .
the styletihatp/dantned 20 etmvsewsed beform the opening in the septum 316 through which it
would pass or another device or instrumentality can be used to form the opening initially in the

septum 316 and thereafter the stylet/sharp/cannula 20 would be inserted through this initially

formed opening by the opposite end or the sharp end 22 of the cannula 20.

As shown in more clearly in Fig. 2B, the proximal end 310 of the seal member 300
extends into the second portion 132b of the inner cavity 130 of the proximal housing 100a when
the s‘ealing portion 330 of the seal member 300 is in sealing engagement with the seating surface
114 which corresponds to the valve closed condition. In use, when a portion of a syringe or other

device (such as shown in Fig. 8A) is inserted into the opening in the coupling end 110 of the
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syringe or other device and the open end 252 of the
tubul ar nmenber 250. In this way, fluid can flow in
either direction through the in-line valve |V catheter
assenbly as described in nore detail herein so that
fluid can be introduced into the bl ood vessel in which
the tubul ar nmenber 252 is inserted into or so a fluid
sanpl e can be extracted from such a bl ood vessel. Wen
the syringe or other device is decoupled fromthe
coupling end 110 and renoved fromthe second portion

132b, the force, that s acting.on t proxi nal end
proxime] gusipe 100, s Syringramoier d6PSROT U FPIIGES ) BRSASY afinst the
force is renoved, the resiliency of the seal nenber. .
proxima@@od 3t@okihs seahmentbar 308 Adete sp@cl ¥ thoqyERgs/or Qe dggce portion
the seating surface 114 (i.e., away fromthe ring

contactymmiyeshebG@)instrthé taisel sectiond 3 12pfiiay provimad 8@l 3 HierSwch contacting/
sealingly engages the seating surface 114 of 25 the
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as ﬂluslaag%a/ For eaa‘ﬁ@% Hlef? %rfd‘ﬁbyc 1 so [itfcak l?egé?h ch Wé’irnge or other

pera |on céup I'Nng a Syringe or ot

. t pr oxi hous 100 qan b
device WAHORR SO G AT IRRY S BTEY Hathi e msee da408F %%ig’x%‘
descri bed herein jn ter t|ve
housing, HQflajusie apy 053 Ay tchmq% P‘d&rt% qﬂ‘ge méhegﬂfb%\ﬁ’ev a Iuer
140 and instead, the inner cavity first portion 132a
connecfign)f ormed so as to have at |east two sections, each
section having different inner dianeters so as to form

cil&’ééééj oveAach Efgglg gé%eng tﬁ%e SLyaRlash ﬂ%fm HR€ valve IV

sec |on’ as I's set so as

caﬂleteg%ss?m@gﬁregﬁg%ﬁéo o ttﬁs i ﬁﬁ%ﬁg@%&%@?‘{ bRV Y °5tﬁ&ef
I she

section is ast er eof
assemblyy. Wpemther VFH%‘?‘P? pRsned 2 na @éﬁ%ﬁ %’c\lbﬁnfteﬂ shween the

dept h of the groove 140. The |ntersect|on of these tﬁn
syringedirfothsr dewice andahe epenranddp of the fhujar member 250. In this way, fluid can

flow in either direction through the in-line valve IV catheter assembly as described in more detail
herein so that fluid can be introduced into the blood vessel in which the tubular member 252 is

inserted into or so a fluid sample can be extracted from such a blood vessel.

LY

When the syringe or other device is decoupled from the coupling end 110 and removed
from the second portion 132b, the force that was acting on the proximal end 310 of the seal
member 306 is removed. When such force is removed, the resiliency of the seal member 300
causes the seal member to move axially towards the seating surface 114 (i.e., away from the ring

member 400) until the sealing portion 330 thereof sealingly engages the seating surface 114 of
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t he shoul der 142, is set so as to be at the | ocation
corresponding to the location of a front edge of a
groove 140. \Wen assenbling the catheter assenbly
usi ng such a proximal housing, the ring nenber 400
woul d be mani pul ated until it abuts the shoul der 142
formed by the intersection and then the ring nmenber
woul d be secured in place using any of a nunber of
techni ques known in the art (e.g., adhesives,
vibration welding). In a further alternative
enbodi nen d _the groove 140 are
the provia| SRISHEBYO% TS Btbvy B FaHe KRS DY egpBR O ko ximal
t hat extends about the circunference of the _inn
housingcfPps the spal msmber 300eand Aharingyaembpe094s agein @P@é@é’?"m@g flow of
and upwardly fromthe inner surface towards the
fluid thiouglyiteunHline valag I'6 cathetetassqmbly il | Theofosignipg HoSaibedrperation of
seal nmenber 300 would be 26 inserted through the
coupling @RYifide o PEHRE A¢yideoio MRoproyiniah Roustigs HI) dag Y& ospeaindlas and when
mani pul ated so that the seal nenber was seal ed and
neakdﬂﬁg@&ﬂ@gﬁ&h&ﬂb&%&m&fd bet ween the rai sed regi on and
the seating surface 114. In yet a further alternative
enbodi ment, the proxi mal housing 100a is configured,
wisdnestibed hergindi e altermative ¢mibadimant the preximeah Beusing, §00g is
first portion 132a is formed so the inner dianeter
configutdiewitlofut & grovet 14Dandiastead ére itk cawty finsepdytion B i$ formed so as
conpressi bly and nmechanically retained wthin the
to haveaf R¥stARb sévpidas, RachldOion HrthgstiffbrenEinhardidhaérabo pobifomna
320 is maintained in nechanical and sealing

shoulde2NARUSFEIH). Whe thdeP 8iaRRRO S 18 fiFstiEéton, &f dekdielaBBRY, is set s as to
cavity fi rst portion 132a (i.e., there is an

have a élgée%tfvﬁ{hgtgg QJSH(]:] bmﬁ%ﬁ@@@ Bt il Seal %%H(;Eg 5@? r Tlﬁé Shé& diameter of the

€ Oopposi ng sur I nner
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I'S nove

to the RgieH Hy 2004 kﬂ;ﬁeﬁﬁmﬁ oS RS S A

val ve open conflguratlon or the valve cl osed
the shové]gﬁtf 1418884 S9rps to be at the location corresponding to the locatton of a front edge of

a groove 140. When assembling the catheter assembly using such a proximal housing, the ring
member 400 would be manipulated until it abuts the shoulder 142 formed by the intersection and
then the ring member would be secured in place using any of a number of techniques known in

the art (e.g., adhesives, vibration welding).

In a further alternative embodiment, the ring member 400 and the groove 140 are
replaced by a raised region, rib or stop (not shown) that extends about the circumference of the
inner cavity at about the same location as the groove 140 and upwardly from the inner surface

towards the longitudinal axis of the proximal housing 100a. The seal member 300 would be
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Referring now to Figs. 4C-4G there are shown sone
illustrative enbodi nents of seal nenbers 300b-e for
use with any of the in-line valve 1V catheter
assenblies 1 OGa-c described herein. Reference shal

be made to the foregoing discussion regarding Figs.
1-3 and 4A, B for details or characteristics regarding
the seal nmenber not otherw se described or detail ed
bel ow. Referring nowto Figs. 4C, D there is shown
another enbodi nent of a seal nenber 300b in

inserte E@&bl ¥ etﬁ% ?)erﬁ{té) f Sg&ﬁz gﬁr}al 4’ reav(gpl us?n%g pm&Ye%l s\é'that the seal

t ha; each of the ngdo 340b jis for.ned
membey Wg‘t frale §é%$ “\‘f&?&&?ﬁ%tﬂ%n%’e“f’%tw%@l% ot Fwe@mg surface
4D) about the actual opening is recessed in an axi al

114. direction between the opening and the distal end of
t he seal nmenber 300b. 27 Referring nowto Fig. 4E

R P A P s v
' i i i 340
R TE T e S ucingy glptieer

305 about the actual opening is recesse i.n an_axi al

thereof i sobtat i hetsl mrRbeUQiiheoaprassitie apd wechanically fsfained within
the seal nmenmber 300c. This illustrated enbodi ment

the proxding} kousingzrl§ha, tthraseal tnpmberrdista portionr3 299s mamtaimed in npdehanical and
the distal portion 320c is shortened axially as

sealing engagemend with thh epptisitgahirfper dfithminBAaivity fist partied 182u (i.e., there is
Figs. 4C, D. Referring nowto Figs. 4F, Gthere are

an interfdrénés tfit Bé@ded thelsba mengl diRRIPEtior FRO ghd BB bfposinpsRce of the
seal nenbers 300d, e include one or nore of w ndows

inner ca¥ft) %ir p()ﬁloﬂ 1328, @h&glﬁédh%altéﬁgégeﬁ{eﬁt is Qﬁé}%saﬁb Iréélst axial movement
rectangul ar in cross-section and extend |engthw se

of the s@zh %&Qﬂbtep Sls{a?ﬁ&ﬁ@ﬁ( 5%0 Qﬁth%&?e&ec’@ g'?@)ﬂ%%{)la&g ?1% IOH\![1 Wh@n the seal

I ncr easi ng ow ar ea e wm n

tr. ve.of the I r oI
membel 15 MGt ol optl ot e iop of BRI R ebigh PRt o1
the seal nenber that applies the force to put the
Refehtinponavotol Higd) 483415, i thers et shogn stuga kisa Biivednibbdirhents of seal

seating surface
members 300b-e for use with any of the in-line valve IV catheter assemblies 10a-c described

herein. Reference shall be made to the foregoing discussion regarding Figs. 1-3 and 4A,B for

details or characteristics regarding the seal member not otherwise described or detailed below.

Referring now to Figs. 4C, D there is shown another embodiment of a seal member 300b
in perspective and cross-sectional view, respectively. This embodiment differs from that
illustrated in Figs. 4A, B in that each of the windows 340b is formed in the seal member 300b so
that a region 305 (FIG. 4D) about the actual opening is recessed in an axial direction between the

opening and the distal end of the seal member 300b.
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114 of the proxi mal housing and al so which resists the
application of the external force by a syringe or

ot her device inserted into the coupling end 110 of the
proxi mal housing to displace the sealing portion 330
fromthe seating surface 114. Referring now to Figs.
6A-C there are shown illustrative orientations of
arrangi ng the channels 314a-c and rai sed sections
312a-c of the proximal ends 310a-c for any of the sea
menbers 300- 300e described herein and for use in any

of th I th X
R R R G SN
or ot her deV|ce to the coupling

This embedisentcas Wi ibe fepl meppOPRIObyBusiy &59%1 Figs S Tadge ey wingws 340b

on the raised sections, which 28 forces mght tend to

that are fiirmed it the kesl otearherB00stsa et wiegion 30 abeut the aetpaliopening is recessed
partial or conplete closure of one or nore channels.

in an axfabdireXiofbtitucen thempening axhthk disisd end ofthe stal orembpp3 sl Mhis
i nvol ves a cl ockwi se twisting or rotational notion to

mustratéc?&ﬁusdauhaﬁ difdr§ fropathAteNRteaqn FREL 4T, D iroget thedistalpurtion 320c
hen the nose portion of the luer is in contact with

i e
s shomﬁl@& E B R G0 A TR e s
shovvn in Figs. 6A-B the orientation of the raised _
Refetringnowdt Fagsh4B,@ thepdean dbistrated Auther seahmigmbey enghodinagds.
that the structure associated wth a given orientation
These s&l hfthfberd 800t o intlRde sticananoregd wistons3ddi.e (@g.c b phunlity)dhat are
the flow path. For exanple, the orientation

generalllyrbdiSiohiBk ffcrbss-debGon £H1d dxfenB ®riglinfice dlongyihe lshgaxis of the seal
Structure that would be better resistant to the

membexoi(ﬁﬁk Wﬁeeﬁlfﬁde%ﬂé]ﬂowéa OfledeNAbdGwiTM (R didéire HFSEative of the use of

gage t uer end conhection detail ("crown") of

wmdowg g& R #rn?tfl?g gglﬁflﬁ mfct} sﬁffdés@ olfF}% oh?bn%ftﬁé &bt member that

channe Cor r espondi ngl'y,

applies &Fefﬁfcﬁ?ng‘il thé Qe%hrrlga ix)sr?lon §§§ i ﬁgle%%age%geﬂhaw% Lt]?ergegﬁﬂgosﬂxface

114 of the proximal housing and also which resists the application of the external force by a

syringe or other device inserted into the coupling end 110 of the proximal housing to displace the

sealing portion 330 from the seating surface 114.

Referring now to Figs. 6A-C there are shown illustrative orientations of arranging the
channels 314a-c and raised sections 312a-c of the proximal ends 310a-c for any of the seal
members 300-300e described herein and for use in any of the in-line valve IV catheters described
herein. In use, the specific met};od used to couple the syringe or other device to the coupling end

110 of the proximal housing may involve applying non-axial forces on the raised sections, which
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woul d be considered for use to resist a

countercl ockwi se twsting notion. As also illustrated
in Fig. 6A, the raised sections 312a can be confi gured
so that a portion 315ac of the upper surface 31l5aa of
a raised section is sloped towards the rising
circunferential outer surface 315ab of the raised
section (e.g., chanfered). Alternatively, the proxinal
end 31Cb also can be configured as shown in Fig. 6B
so the upper surface 315ba of the raised section 312b

is arranged so as to be substantjally at righat1 angl es
forces nfightdend festistert ieshrncbelane Wb}mg‘foglérrﬁ%%'éy the Rag P’é%og%@ﬁte

to the rising circunferential outer surface 315bb of
closure bhiene @ins@d ckaamtison. The al ternative enbodi nent

maxi m zes the contact surface between the crown of the

[ d 310 f d 29. by t.he, r.ai ' .
Bk, SRS N PSR 5B RS

being inserted into the roxi mal hougi ng_coup] i ng end
rotationallmpgqm@ sgpure theamalg andienBis GRERECIIS Lge f’g‘&‘%}’in%‘a’e‘gﬁg"se

when the device portion being inserted is in the forng1
portion of the luertisinaontaetivsh the Taisederigaisgrrotstional oF byisting force would be

surface in the alternative enbodi nent | essens the
applied0 8 rhiiséd degtidzat a twi sting notion by the device

portion could cause the raised sections to nove inside

t he tubul ar nenber hus effectiyvel | ock

8% PG FHSIORE }gﬁs?&%l %8 °Pﬁ“et¥?°d’. °fjéE? rafied %“r"%%{c,’se%%’b and

sections 312c and channel s 314c qf %he proxi mal egd o
channels B1épb sambe lteredse thititimstegiupassecipted b R pmarenggy otiers

extend radially outwardly fromthe centrally . '
better rpsistantce@painist chmplista clesss ofthe flpwingdr. Eor exprpple theariendatipn

is simlar to that illustrated in Fig. 6A including
illustrated\h Big. 6Rés bediesatiosintd o omu@ui2 that wolbldje kettestssistani to he

portion 315cc of the upper surface 315ca of a raised

clockwiRGivisBAg indtich ped niataedses oengags thglet emluvheeation idatail
outer surface 315cb of the raised section (e.g.,

(“crowﬁ’p@fftlﬁ:r &Alind Qe DivitEcHEMd Radidgparifal clddgier s cHe@nmote
cross-sectional isonmetric view of an in-line
channels. Correspondingly, the channel and raised section 312a, 314a orientation of Fig. 6A

would be considered for use to resist a counterclockwise twisting motion.

As also illustrated in Fig. 6A, the raised sections 312a can be configured so that a portion
315ac of the upper surface 315aa of a raised section is sloped towards the rising circumferential
outer surface 315ab of the raised section (e.g., chamfered). Alternatively, the proximal end 310b
also can be configured as shown in Fig, 6B so the upper surface 315ba of the raised section 312b
is arranged so as to be substantially at right angles (i.e., not a chamfered/sloping surface) with
respect to the rising circumferential outer surface 315bb of the raised section. The alternative

embodiment maximizes the contact surface between the crown of the proximal end 310 formed
29



val ve IV catheter assenbly 10b including a seal nenber
300f having a septum 316f that is renpote fromthe
sealing portion 330 thereof. The object being inserted
t hrough the septum 316f such as an insertion
styl et/sharp/cannula 20 is not shown in this view for
clarity; however, such an insertion
styl et/ sharp/ cannul a 20 woul d be di sposed in the
in-line valve IV catheter assenbly | Cb as shown in
Fig. 2A so it passes through the renote septum 316f
Ref er ence shaII be made taq the fo di_Scussi
by the rgigsgneetiong 3E2Ryand the gprasmasutiage of t%*?‘gee’%srpa joghetg TRsericd into the
regarding the proximal and distal housings 100, 200,
proximd] heusiigicpuptingend U0 Tondltemativeeanbodimens plsg axadyantageous when the
ot herwi se descri bed or detailed below 30 The proxinmal
device pomiorBeify insdrtet s & thefrmnafatreml&00émbanc Thelemission oba sloping
nore rai sed sections 312f, each being arranged about

surface ﬁl 168 ltérahtivetaiHoaimeht Bhsenpd &e%@sﬁlht}ﬂmﬁifa iaing @baiod b¢fthe device
bet ween each of the one or nore raised sections 312f

hgﬁs% | ¥t RiblDe nfe@ibef 1d thus effectivel
pmﬁon@ﬁﬂd@gkggq%%ﬁa%%e cen?r anmber 313E al so includes a Y
[ I (s) 317 that extencj axially fromthe
block“t?#ﬂ%?f "end to the distally | ocated septum 316f and
about a long axis. Although the side wall(s) 317 is
Ak ilaRgerd $9FRs6C ahté pised dedtiohs Billd andlchainelscilde of the proximal end
side wall (s) 317 can be arranged so as to form any of

310c aléb CHRriefied sHHRACHE IchRMSIsONA¢ eftbhidiatialg Sufwerdly from the centrally
exagonal ). Referring now to Figs. 8A there | s shown

posmor?eg%ﬁ%ﬁ?lsﬁgt 'IBFﬁ usir%@ﬁ'g}oadﬂial\éh@ﬂ ShildNo 1R RRRLEBMIn |E. 6A

i'ne va ter 10c i ncluding a dista

mcludn%ﬁO}:lJSI ngﬂtpégoged%c%t%ngég F?n?{sg?.@ﬂ S0 tﬂ&t%%ﬂ}on%q%& Jf th u;m?r surface

rati ng displ acement
seal jng portjo e .se

.

31508 aapPHECOrT HORPEL PO e SR ES TG i 2oL 1 56b of the
responsive to the insertion of a syringe nenber 2.

raised sppiiqnd(egt-shamfeeelhown in Figs. 8B, C isometric and

cross- sectional isonetric views respectively of the

Yhdfhe AR FY. 20Ge & shbRS alcBossisBiondl ¥@nétc GRWeTag in-line

valve IV catheter assembly 10b including a seal member 300f having a septum 316f that is
remote from the sealing portion 330 thereof. The object being inserted through the septum 316f
such as an insertion stylet/sharp/cannula 20 is not shown in this view for clarity; however, such
an insertion stylet/sharp/cannula 20 would be disposed in the in-line valve IV catheter assembly
10b as shown in Fig. 2A so it passes through the remote septum 316f. Reference shall be made
to the foregoing discussion regarding Figs. 1-6 for details or characteristics regarding the
proximal and distal housings 100, 200, the ring member 400 and the seal member 300 not

otherwise described or detailed below.
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10c of Fig. 8A. Reference shall be nade to the
foregoi ng discussion regarding Figs. 1-6 for details
or characteristics regarding the proximl and distal
housi ngs 100, 200, the ring nenber 400 and the sea
menber 300f not otherw se described or detail ed bel ow
Ref erence al so shall be nade to the foregoing
di scussion regarding Fig. 7 for details or
characteristics regarding the seal nmenber 300f not
ot herw se described or detailed bel ow The distal
housi ng 200c i ncludes one or nore, nore particujarly.a
Thietprarimialendy30f abihis segd amanieer BAOT ipcludns one gF mﬁf?rrél,seC{ﬁﬁCB‘ms
specifically four or nore fins 260 that extend

312f, eaaﬂsiéix? hryarigBdvabbk W cerdihl Etnintbet BiESfiand ene cranoreyrhaBEls 3dfH between
the di stal housing 200c. The radial fins 260 are

each ofﬁiﬁ REE 6 IbRITLRAE Bectis DS &l Wisich areffuidly asupabwitatheaentral
through which the styl et/sharp/cannul a 20 passes when

chamberiz%lg > Fhé’ ESRAP Qe ﬁg@ alsh ch%detQ ﬁ*gigeta@n(s; 8¢7 thhhextéddnially

so are arranged so tha 0 not contact = the
ring. menb 400Q. he al -he

from thertirel sop1o e oifiy e ST i B0l AP Rl SCARRSIgh the

. roxi mal housing seating suyf 114, .1 n.addit| t

side wall(i 0 eEPREca P 4h Jod™ 8oy ient S B e Gl 7 oA be
other to create an open area sufficient fo t?le al

arrangedissas todor avy effe rumbieriof thrpeiigpnst WC-E%%@& exagonal).
The fins 260 also are arranged so as to forma stop

ke St i Al BER 5 ' -QefSHal BomeRGrew of

%gggqr% rg3061 {"%g? ﬁd‘é’ Exlefé i %go(\)ﬂ af%ﬁgsr%ég%%ded g o t hat evregc?}n

y ns
,of fi 260 i aldwv : ' .
emsoeiGepif i AR BT SpRE T Ablnlne SR 00 o it
R O B T e B
folding in on itself responsive gg a.s %ﬁre noneq;ﬁ%y
membep 6 Sione the s e SEIEatsrId 6 06 e eTtrHRSITgg 0P A REISEF '8

bei ng di sposed within the inner cavity 230c of th
insertiodliof b ayrittgvunsémiger 20 Jhere Pogre shiosi ip Figss$B.£ isqmetric and cross-

sectional isometric views respectively of the distal housing 200c of the in-line valve IV catheter

10c of Fig. 8A.

Reference shall be made to the foregoing discussion regarding Figs. 1-6 for details or
characteristics regarding the proximal and distal housings 100, 200, the ring member 400 and the
seal member 300f not otherwise described or detailed below. Reference also shall be made to the
foregoing discussion regarding Fig. 7 for details or characteristics regarding the seal member

300f not otherwise described or detailed below.

The distal housing 200c includes one or more, more particularly a plurality, yet more

particularly three or more, more specifically four or more fins 260 that extend radially inwardly
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reversed within the in-line valve |V catheter, the
seal nmenber 300f will nove axially in a direction
such that the sealing portion 330 again sealingly
engages the seating surface 114 of the proxinm
housi ng 100 thereby causing the in-line valve IV
catheter 10c to attain a closed condition. It should
be noted that except in the above-described abnor mal
operating condition when the seal nenber 300f or
valve is in the open condition, the fins 260 never
contact the seal nenber 300f. Also the fins 260 are
into the ivuter cavisyl 280c efithe distsl housing296c-t Rl xdial fing2¢fbare Pﬁﬁ‘ie‘g%@m each
of the sealing nenber 330c with the seating surface
other solab 4o fodid afldphio agh threwihewhigh the tstybelishgpicamsilpBDpasses when it is
described, it should be recognized that the present
dlspose& W(tﬁﬁxtthé)w batheet 10:0 Thic fink 260 fls6lareharangeddb she theydosihepntact
O of the present invention can be configured so as

the nngtn?erhl%: 4?@81 the E«;eag ﬁ:leﬁﬂ)ef BOUT when tHesechll bR B00EN e sdling

enera I nwar froman inner surface of a pOftIOﬂ

engageraﬁ,ttvx{l@ﬁh n&%%}p#i %$S£a$ géaﬁﬁ) sch‘fﬂcg\"l 141 R biod R @ls 260 are arranged

ran ed so as to create any

of a er of structural arra )
50 2 todisPHCEA TP L ST 19 e LD SRR (AL b 3 of eid
use. In general, such a structural arrangenent is
throughdthe B gaibeterol0cf or m a physical barrier or stop to limit
axial movement of a seal nenber to high pressure flow

;l"hé’ kifls SAL dr ?g??x%%g 56 28R 18Rk Blop ik YR astateSyitiR Weatista housing

or passage o through the IV catheter in

[ d
200e. Gt lgg A
extendllpgtg?ducer [ nsgrtl on Cg?et?{lé“t%/ anﬂnwbrﬁng%entﬁbs?ﬁtoo The

artlcularly, the fins are arran do not
predetcEBiReA GHIHRISSED ey e E EE0R Eﬂé&ﬂ‘éﬁﬁﬁﬂg&ﬂr i i
(e.g., the ring nenber) when the IV catheter jis.in
on itself sdspensisieds 8 devsre womeniary RIeWHCSP /05 64iE PHA’ uﬁéfeg}grwﬁ@ted and
now to Fig. 8D, there is shown one illustrative
being didpbsadneithiin érecintmydavigr230c of the distal housing 200c. Thus, when pressure is

reversed within the in-line valve IV catheter, the seal member 300f will move axially in a
direction such that the sealing portion 330 again sealingly engages the seating surface 114 of the
proximal housing 100 thereby causing the in-line valve IV catheter 10c to attain a closed
condition. Tt should be noted that except in the above-described abnormal operating condition
when the seal member 300f or valve is in the open condition, the fins 260 never contact the seal
member 300f, Also the fins 260 are not used to sealingly eﬁgage the sealing portion 330 of the

sealing member 330c with the seating surface 114.
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whi ch the distal housing 200d includes one or nore,
nore particularly a plurality, yet nore particularly
three or nore, nore specifically four or nore
non-radial fins 260d. In the illustrated enbodinent,
the plurality of axially extending fins 260d extend
innmardly fromthe inner surface of the distal housing
200d in a non-radial fashion, where the fins are
spaced fromeach other to provide a generally
centrally located axially extending open region
t hrough which the introducer npeedle or..the |like ca
Mewngh mially 5topdingdin 760 eriesDELLORIA RedoTagsred 34! g
yet other exenplary enbodi nents, the distal housing
present ROGetiohRs got s6 Hmited ahd that a distpl heousing 30001 dhe Rretent Bveagyn can be
(e.g., a structure conposed of menbers 292 that extend
confignreh @6 €s td ikendesxaarting®ns drtindikeshatfeatead génardlly igwendly from an
housi ng and intersect. Such intersecting nenbers 292

inner suffa&PLof Portic SFARSRAeSthalBel QEFBsed #ithia thé disal portod. hichifins are
opposite to the seal nenber septumand so as to

arrange(? %ogé@ % Qd?lgtrof' %éléﬁ(d;f)leﬁ&’@&@&uﬁp Ex?arfglﬁllﬁbﬁ@ khd¥ @ @BsdRilEA in the

I ntroduc € passes as we as providing an

open flow area for the pa f ' aB8noed t

axt and HBEBR S e PG PR RS ool bl alphn R £ oRfnged to
exenplary and the_ gtate. can be arranged i.n of

form  FRYRBEMAHer PRERP UG ! SOV SF & SER MR el RS tlow
with respect to each other). It also shoyl d be

Fluid condifionV BN GRS e AR FoRPREHEE g ?*ﬁ%sghé%e v
not interact each other. In yet another exenglary )

catheter ih leifhérrdastil e preriroali disnionst Buckiasarsangppeiaig showd alley dhe object
| OB) is configured so as to include one or nore,

(e.g., infodepAsddier itisatiby naedd/canatiatoy theyléte) trrass {haoughdls BY tagheter.
three or nore, nore specifically four or nore

More phrB&iilaiy, ¥hé&piene 51@@1(?@& 86 the§ @b nofldvartdct the sed] swenstree or the securing
configured arranged so a portion 261 of the fins

mecharfSih Fé?ég,sthé?ih? HhteP WhdRtRXTVTBth&lér i§ &t the RralivB t1dsél or sealed
portion o he proxi mal housing 100a. These portions

conditiq%‘?losﬂfo%. configured so that they do not contact the

%g nenber 400 or the seal nenber 300 when the sea
menber 300 is in the seal ed

Referring now to Fig. 8D, there is shown one illustrative alternative embodiment in

which the distal housing 200d includes one or more, more particularly a plurality, yet more
particularly three or more, more specifically four or more non-radial fins 260d. In the illustrated
embodiment, the plurality of axially extending fins 260d extend inwardly from the inner surface
of the distal housing 200d in a non-radial fashion, where the fins are spaced from each other to
provide a generally centrally located axially extending open regioﬁ through which the introducer

needle or the like can pass and to provide an open area for fluid flow.

33



configuration as herein described. These portions 261
of the fins 260f also are configured so the end
portions thereof are a predeterm ned di stance fromthe
septum 316 when the seal is the sealed configuration.
The axial length of these portions 261 is generally
set tolimt the axial travel for the septum 316 when
the seal nmenber proxinmal end 310 is exposed to a high
pressure or high fluid flow condition as herein
described. 34 In yet a further enbodi nent, an IV
cat heter device according to_the present inventiaon
i ¥t odess exsnnlay spbedingnis, fhsdidal bapeing 2005 (Figr§E) ingludes a grate
includes the stop like structure 602 including any of
like stradiarci?80 é¢.2» 8 sisuoiirg eemposed of members 299 that exieidhofd hles across the
non-radial fins, grate like structure). The
inner sunftice rofithai distyl hoesiine andahesett) Suoh @gensating thearbds 290 4lsb e
are configured so the internediary nenber is

arranged®oNE €rfich A6 NRRMra et IRpHSkitk Go RSBl dnitir Spiisn 1nds’dlo
respectively of the proximal and distal housing 100a,

S e e
provia 5555l 408 06 sl R B b R B o
s b b R R e of S R
(Fi%. 5). Referring now to Fi%%* 9A-D, there are shown
membeineXlening st gagles with fespeqt te,pashotisy)- dhdshdouldhggecagnized that
in-line valve IV catheter 1 Od having a seal nenber

membe3C bei artangedrsertbryadoswp inieradreeh otherd a col | ar portion
319 that extends outwardly fromthe renote septum

T 8 AR Bl Bl SR BTt AL B e R om
[ ted.th th h (Fi . 9A . C LWt t t
confiiriL & {481l 3F PEMAp FOSRRIF G A PREHY NEBY g ey three
Figs. 913, D). Ref e.shall . b de to t
or moré,cﬁl%g spercalie ket BRra Al PHER g 60 4005 Kbe Beetlsn e

configured arranged so a portion 261 of the fins extends axially in a proximal direction into a

-

portion of the proximal housing 100a. These portions 261 are configured so that they do not
contact the ring member 400 or the seal member 300 when the seal member 300 is in the sealed
configuration as herein described. These portions 261 of the fins 260f also are configured so the
end portions thereof are a predetermined distance from the septum 316 when the seal is the
sealed configuration. The axial length of these portions 261 is generally set to limit the axial
travel for the septum 316 when the seal member proximal end 310 is eprsed to a high pressure

or high fluid flow condition as herein described.
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or characteristics regarding the proximl housing
100a, the distal housing 200c, the ring nenber 400
and the seal nenber 300 not otherw se described or
detail ed bel ow. The proximal end 31 Oy of this sea
menber 3 OOg includes one or nore rai sed sections
312g, each being arranged about a central chanber 313g
and one or nore channels 314g between each of the one
or nore rai sed sections and which are fluidly coupled
with the central chanber 35 3139 The central chanber
313g al so includes a side wall( 3179 that extends
Idyeh p yriler gmbediment e kY ﬁﬁhet@rrf%fmﬁ &crp)a%pg ththe pragent &nvention
septum 316g and about a long axis. The side wall(s)
includegaryptermedianduehbsr®ff (FigeS dimt innlBies thesstopalgketstructnee(i02 including
the collar portion 319 that extends outwardly from
any of theHerbiavdeadribetl BRuctheres (818., rAdikhfinsghord-tadiad fids graé liksgtnidtute). The
is arranged so as to forma cylindrical structure,

intermekifAgy ﬁxbﬁ'@eﬂ’@éd 08 A h SirzRdPE0ANARRE ShBRredSo il hRkHr diary
any of a nunber of three-dinensional structures

membek & cgnnecﬂﬁ Glahd Fﬁ?eélgtg ?igl%% Thefehnfls 12%0‘22?1 lﬂs%?ér%:ﬁ??%tgf e

stylet/s arp cannu osed At
. cat.he 1 & as shown in Fig. 2a
proxnn%ﬁoan?{?lsﬁagéxg%%ng L(ﬁ%ugaﬁ%&ﬁ%mte septum 316g and passes
through the collar portion 319. Wthout being bound to

&nysodeivithiith@kcopB 00the phseitlihvedtith & @fapsthit ERg tendbBL400 of the
collar portion 319 enhances the ability of the septum

present dRRALISPsSR f'dv?deQ %%to%rhk%%h‘ﬁctﬁt%%k hérefifddscrifelie Fof &@mple, a grate

i nsertion sty et/sharp/cannula 20 is renoved fromthe

structurg %?f) :(’lf% %ﬁ%)st%ﬁldtﬂ%%oﬁﬂéd % f P@éﬂéxﬁfbe’%\;genetﬂg ﬁﬁgle&rchg?erence 404 of

e septum t mt or resi

theﬁngﬁé%?ﬁ%nq‘bbﬁ@igg .any tears that may ori gi nat e. | n the

advant ageous effects are attributed to
the presence of the collar portion 319 and the effect

Rufthimp Sdw tcFigs. @ AhDsthert enipngl wgiond croskcseeciiahdietv ef another
radi al stiffness of the septum 316g. As shown in Fig.

aspect ffan iMURB vAIRE IV B&BEtE: T08 t&bmlg@tdeahﬁéxﬁﬁ&asooykﬁh%(}em{ste septum 316g
inserted through the septum 316g, the sidewalls 317¢g

and a cﬂ%b? ﬁg}liﬁm%qb b2k PRAdY RRwaER B0k SEALIRE L Bukh 8n in-line valve

IV catheter 10d also is shown with an insertion stylet/sharp/cannula 20 that is inserted

therethrough (Figs. 9A, C) and without the insertion stylet/sharp/cannula inserted therethrough

(Figs. 9B, D). Reference shall be made to the foregoing discussion regarding Figs. 1-8 for details

or characteristics regarding the proximal housing 100a, the distal housing 200c, the ring member

400 and the seal member 300 not otherwise described or detailed below.

The proximal end 310g of this seal member 300g includes one or more raised sections
312g, each being arranged about a central chamber 313g and one or more channels 314g between

each of the one or more raised sections and which are fluidly coupled with the central chamber
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position (shown as the solid |lines) due to the

presence of the insertion stylet/sharp/cannula 20.

The deformation is illustrated by the broken |ines

370. The anmount of deformation is dependent upon the

size or dianmeter of the insertion stylet/sharp/cannul a

20. As also illustrated in Fig. 9E, the |ocation of

the septum 316g renmote fromthe sealing portion 330

of the seal nenber al so has the beneficial effect that

the deformation occurs wthin 36 the seal nenber

inner cavity 302. Consequently, the defornmed portions
313g. Te cerdtal cmntber 3 13ghwdso ipclostésradidehwal i) 7 G cxtends, axiplly from the

and thus conpressive forces are only being i nposed by
proximal Bfd arkiqlabttthe Rebihte suptuon 91 6g%hdtdbentorlong axib. Toesidergall(§0H,7g

as the insertion styletlsharp/cannula is both being

extends bBRRIHRSs RO o8 16 &RAtH Medblsr FittonBBNthatWtends outwardly

I nsertion stylet/sharp/cannula is being wthdrawn

f t : '
o o R AR PSS S
L] t ed t.um 3 : i f th '
e e R
o Gy ol i b RS TAA UERR

bei ng applied by the clinician durin wi t hdrawal of .
stylet/shatpécannule 20iindiseasyd bt the fnaling vahvmiy eetheengssambly, t9d a¢ shown in Fig.
renotely | ocated septum 316g would be |ess than the
2a so it passessthtdugh theaeindtetseptoaiiibgadd passeshtdvgh dveedollprf partien 319.
def orned portions were in contact with the proxinal

si ng.1Q0a. . The application of such [ :
PhtonlSeping o aPBIoER ARt B e PR b AU ogon
a housing, cquld possjbly c e the clinician,t . .
319 enhgapes dursbritiat Derstam e do oD aried fscik g dhedpsegion
could cause the IV catheter to be mﬁthdramn_fronw%%he
stylet/shap/camuladiis eemqved fientthe pentum: o, fhsrallar Rosfion 312 eppaess the
being pulled fromthe IV catheter. Al so, in the case,
ability oftthe septhat dtGeed lipdt o1 resist prereghthorcefiana dearsihetmpsheriginate in the
proxi mal housing 100a, there is a potential that the
septumsS Q‘hés&mldﬁék?@eﬂmd dffeotstare atrjbueddeb yhegmedenseal thé collapponign 319 and
renoval of the

the effect such a structure has on enhancing or increasing the radial stiffness of the septum 316g.

As shown in Fig. 9E, when the insertion stylet/sharp/cannula 20 is inserted through the
septum 316g, the sidewalls 317g and the collar portion 319 are deformed from the normal
position (shown as the solid lines) due to the presence of the insertion stylet/sharp/cannula 20.
The deformation is illustrated by the broken lines 370. The amount of deformation is dependent

upon the size or diameter of the insertion stylet/sharp/cannula 20.

As also illustrated in Fig. 9E, the location of the septum 316g remote from the sealing

portion 330 of the seal member also has the beneficial effect that the deformation occurs within
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i nsertion stylet/sharp/cannula 20. Typically, 1V
catheters are designed with a view towards an
expectation of a shelf |ife on the order of years and
in such a case the conpressive forces could cause
conpressive set in the septum material thereby
preventing the opening fornmed in the septum 316g for
the insertion stylet/sharp/cannula 20 to fully cl ose
foll owi ng renoval. 37 Consequently, there is a
potential for blood | eakage follow ng renoval of the
insertion stylet/sharp/cannula 20. Referring nowto

the seal Biegnbet iler ¢avity 302.sCaimoquently,che deforpadmasins do nahrasfachihe
enbodi ment of another in-line valve N catheter 10e,

proximaMhbeding DEUaUERS 2B) agihuyemeessBOorces e onlyboing éwpesed by the
septum 316h that generally lies in the sane plane as

collar 31918nd §8d hytle ?Eﬁkhhélmoﬁé’iﬁg [ 002€ as the inspitian atylet/skapp/oaynubiris both
a collar ‘portion 3 19h that extends outwardly fromthe

being ingg&e‘%i Bfifh g%géem#@nnﬁ{?sg anll WEH tHelsedton iérhaphhsanislbaing

s no is view for clarity; however,
. [ ti tvl et
s B RS 08 B WAL, (3 USSR A ot o
cosure s St Sooh s e SR AR ThO A s come o

foregoi n di scussion regarding Figs. 1-8 for details
contactavithchuagid boesing such gs ﬂ)@gﬁ%mabhqqﬁ@gd%%%i%?om%%&s}vﬁgﬁ’fﬁfcﬁan
t he distal housing 200c, the Aug nenber 400 and the
overly amgiressehbepta0OHonsequentlitshofoses btieganpbediby Bie cHaickn dpgng
bel ow. The seal nenber 300h of this enbodi nent
withdrawRe bfihe SnsertjohGiilstharpfeanBil0P) with ducht aatemotaly looried §ptum 316g
sealing portion 330, an inner cavity 302 and one or
would BDIess Bin MeTSI0¥HhaB#HBuld belrbdiated or waidairiwal éfthe Asfotmed fretions were
proxi mal end 319h, this end includes one or nore

in contdd? ivﬁﬁlqhec’glgﬂrﬁ?n%o 1003 TRRaSHliAROMbE suck BpiTealldrger forces when
position chanber 313h and One or nore passages or

o BTSSRI S Pt st e

that there was a problem with the catheter or could cause the IV catheter to be withdrawn from

the patient while the insertion stylet/sharp/cannula 20 is being pulled from the IV catheter.

Also, in the case where deformed portions are in contact with the proximal housing 100a,
there is a potential that the septum 316g will not completely self-seal following removal of the
insertion stylet/sharp/cannula 20. Typically, IV catheters are designed with a view towards an
expectation of a shelf life on the order of years and in such a case the compressive forces could
cause compressive set in the septum material thereby preventing the opening formed in the .

septum 316g for the insertion stylet/sharp/cannula 20 to fully close following removal.
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central chanber 313h. As herein described, the raised
sections 312h and the channels 314h cooperate so that
when the sealing portion 330 of the seal nenber 300h
is displaced fromthe proximl housing seating
surface 114, one or nore flow paths are established
with the centrally 38 positioned chanber 313h thereby
conprising a continuation of the fluid flow path
through the in- line valve TV catheter I Qe. The
proxi ml end 31 Ch al so includes a co-pl anar septun1
316h and a side wall(s) 317h that extends_ axi al
Consequeatlydhitt i 4 pasentiahfor blsog leskage foBpvingraneyal phihs H%Sﬁ%loge al
menber inner cavity 320 thereof so as to formthe
stylet/shagpl/daptiulp@0t i on 319h beneath the co-pl anar septum 316h.
Thus, when the insertion stylet/sharp/cannula 20 is

EAREREEn A o A S S0 oy e

through the caV|t% into the inner cavijt ﬁﬁ (ﬂ
another inoke VRSYRISH c-00M 1 Day DN DI BEF bR 300h el cmbodics
particul ar theory or principle of science, the collar

septum piatt thatrgen@abnliesih recametphaneab e &egfhltﬁpomfél B9-(pe- agpplanar
septum 316h to self-close or self-seal itself after

sqﬁwmﬁdmaadbnaqﬁﬁmaﬂBkﬂhﬁhﬁkﬂﬁﬁﬂﬁqnhnaﬂQUManﬁﬂamxmummmsqmdnfKbﬂ1
the co-planar septum 316h. Also, the collar portion

insertion 49 v/SHAHBERS1alA08s Al shbivi irDhid view Seularty;Hibtlevérpsdchahtinsertion
or resist propagation of any tears that nay originate

style‘r/sﬂa&}/&l?ﬁufa‘%%&'ﬂ@’ﬁe %ﬁé&&mlﬁﬂ@ bh-1id 6 BOYAR:@GERHDly 10e as shown

ects are attri d to the presence of the collar.

in Fig. ie)ags{(.)d oa%ﬁ%]tgr%u | the g%aleg EEI?IiP folc 3{ a refidet p%l}'&?m%’estocfﬂe foregoing

asi ng e ra sti ness of

. C Ref I houl
s A SR I
e B S SLSEL TR ESEE 25 ALY S i

cat heter according to this aspect can be best
or detaileddstost. ood

The seal member 300h of this embodiment includes a proximal end 310h, a distal portion
320, a sealing portion 330, an inner cavity 302 and one or more of windows 340 or through
apertures. As to the proximal end 319h, this end includes one or more raised sections 3 12h
arranged about a centrally positioned chamber 313h and one or more passages or channels 314h
between each of the one or more raised sections 312h and which are fluidly coupled with the
central chamber 313h. As herein described, the raised sections 312h and the channels 314h
cooperate so that when the sealing portion 330 of the seal member 300h is displaced from the

proximal housing seating surface 114, one or more flow paths are established with the centrally

38



fromthe follow ng discussion and with reference to
Figs. 1 1A-C. Inthis regard reference shall be nmade
to the foregoing discussion regarding Figs. 1-9 for
details or characteristics regarding 39 the proxinm
housi ng 100a, the distal housing 200c, the ring nenber
400 and the seal nenber 300g not otherw se descri bed
or detailed below. Wiile the follow ng discussion and
figures wutilize the in-line valve IV catheter 1 Od of
Figs. 9A-D, this shall not be construed as being
.. limting as any.in-line valve, I V_catheter according t .

positionedhargber 3l Aly thofeby spmvTising a samiwatian ofias Briddiovipaih through the in-
described. An in-line valve IV catheter | Od of the

line valpe B eathetemiflent i on is typically assenbled in a
manuf acturing facility and the assenbl age i s shi pped

R Fea RS0 el b sl Sy G i 217
that extpptls ARy SHREEHY ROBAIHE o0 RBRT R Lo it hE SR Berpiifter cavity

the 1V catheter so it passes through the septum 316 ¢

320 thegged s as torferns Hgropllen periéen Hi7h bepratieibe co-plana spwan 3165, Thus,
the open end of the tubular nmenber 250. Referring

when thel ipsertian fEyl@Ghap/cannela 20 35 digposédingbé in-inet vabuYeathstee disembly
20 has a proximal end 22a which includes a chanfer

10e it pas¥es thy$igsh thdwslahdy segttueltl6h andthaaghnid editpintd te inner cavity 320 of
manufacturing facility, the proximal end 22a of

the seall HEHBGBOEKR. needl e 20 which is chanfered is inserted
t hrough the septum 316g of seal nenber 300h. By
inserting the chanfered proximal _end 22a_of needle 20 .

heisg hpundenpay patonlartheorp porineaple gf sciqnce.dhe collar portion

rather than inserting sharp distal end 22 through

319h endwntesfegdhality 6 thei co-pdamdic sepim dil pletotseirelosd anegiesaabitseHefter the
seal nmenber can be minimzed. Thereafter, the distal

insertiohaud¢tsharpatiuda? @ BGembeedsemm ted ot daran eeppum 3il 6tal Also, the collar
housing portion 100a, such as by sonic welding or

portion31PE enfeReaythé At Urige defRIANS THHES linftGliedifiphopppaidaiady tears
di stal end 22 of needl e 20 extends through catheter

that mal/\$Pigldte iR pldmf setBm316h eTRAE LR Rtagebid@ffects are attributed to the

presence of the collar portion 319h and the effect such a structure has on enhancing or increasing

the radial stiffness of the co-planar septum 316h.

Reference also should be made to the foregoing discussion regarding Fig. 9E as to the

beneficial effects associated with such a septum collar portion.

The use of an in-line valve IV catheter according to this aspect, can be best understood
from the following discussion and with reference to Figs. 11A-C. In this regard reference shall

be made to the foregoing discussion regarding Figs. 1-9 for details or characteristics regarding
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seal nenber includes a releasable opening in septum
316, through which the proximal end 22a of the needle
20 is inserted through during assenbly. As shown in
Fig. 1A, the introducer needl e 40 can include
structure such as a flashback chanber 22c operably
coupled to the lunen in the introducer needle 20. The
i ntroducer needle and related structure al so can
further include a needle protection device, as is
known to those skilled in the art, that protects the
medi cal . personnel fron1aCC|dentaI needl e sticks after
the proximal hopsingd90@ thedisigl ousingR0Pe dreiing Weghet408 apd thejsgad member
valve IV catheter. FIG 12 illustrates an in-line
300g notatheewise dessubat orgedilad baowe Véhiteettic falloagngdisenssipe hmkBgures
connector, for use in fluid connection with nedica
utilize thp pi-ligavdlvaTVseatetad Odiof Rigs OA-BY éfiosimllinonbSconstritd ds®eing
t he enbodi nents descri bed above, the in-line valve
Hrm&n%%?‘i&ﬁhe 0410 Poeahd& ackdiaingde t}@ tedcyidigh ﬁéreﬁﬁﬁmi&ﬁble as
[T ne valve connector 6007 ncl udes a proxi mal
a distal housing 650, seal menber 300,
hm%umﬁ%%&k er 400 and fins 652 defining flow channels
654 PrOX|naI housi ng 610 includes a coupling end 612
Amdndins tvalve ' asthetgr BiElofithe prashas invertinngb typipalndsséibiled in a
Coupling ends 612 and 664 can include any of a nunber

manufadiurie@ fRaay aadihd @vet®tagl s $hefie ité]H Storage Medliliteli Hogpital, clinic,
standard |l uer type connectors or the like. D stal

doctor’ P8HRE 3P 1R dRE &Iﬂ%ﬁ'a@dwpiél f‘fA QHE Iefine B dihllefh 10d is typically
comuni cates with an i nternal Cha er. I n use,

assembfe?l loh 19,6 e16 D (9% :ﬂllilzp s9sela uﬁ@the\‘fvlcb Gte ﬁBasses
er. e ke

e attac | d to a Cat Syri |
ﬂ“"ugfh%u §?P§‘¢m BEpty ?ﬁ%ﬁﬁ? tw%a eﬁ@gwse@% ?Z f’é‘%{“g %‘?fﬁﬁ? qpgn end of the
tubuler hgetber D50, kB dise 6 HOS JUnd 1S Paff%qaﬁ&q{liﬁ%dug%&%g& B0 as o

t he present |nvent|on for the subject invention
proximgl gnd72p whishdnsludes geolhipmieriolh s Whearths Neeatrterds @Sﬁﬂblﬁ% afethe
t he
manufacturing facility, the proximal end 22a of introducer needle 20 which is chamfered is

inserted through the septum 316g of seal member 300h. By inserting the chamfered proximal
end 22a of needle 20 through seal member 300 in a proximal direction, rather than inserting
sharp distal end 22 through seal member 300 in a distal direction, damage to the seal member can
be minimized. Thereafter, the distal housing portion 200c is secured to the proximal housing
portion 100a, such as by sonic welding or other known fastening techniques, such that sharpened
distal end 22 of needle 20 extends through catheter tubular member 250. In one embodiment, the
seal member includes a releasable opening in septum 316, through WMch the proximal end 22a

of the needle 20 is inserted through during assembly. As shown in Fig. 1A, the introducer needle
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in-line valve IV catheters and which device kits
maintain the in-line valve IV catheter in sterile
condi tions during shipnment fromthe manufacturing
facility and in storage prior to use. Such 41 device
kits also can further include other instrunentalities,
devices or materials normally associated with use of
the catheter, including but not limted to tubing,
cleaning materials to establish aseptic conditions
prior to insertion of the IV catheter and/or

. gclips/cla or the I]j for_.regulating,flo f flui
can incfith RPiciind 0% 483 el CBoantis a2 Smedy stibied o s ot Hhe
) er sonne| uld prepare the in-lLine valve IV catheter
introdu er@gecﬁ%fo.u"\gﬂge infoducerpredlornrd rolpted strypture also can further include a
techni que/ procedure to be perfornmed including renoving
needle prptectien drvicsy afis knowa to/thdepskiltediin the afththatpprdiectsithe medical
personnel would then performthe usual and custonary
personmet fromrescitientalindedit sfigksafipohe ttodhcdr ac@d isiwith@idwioforns ithein-line
(e.g., locating a vein in which the open end of the
valve IV uftibiar, nenber 250 woul d be | ocated) and to prepare
t he exposed skin of the patient surrounding the
injection site for insertion of the needle into the
ngf‘-i 1gqllusirateg jap in-Hpe velye eqnaestanydQ0alsol rafermgd éo asfaneedleless
exanpl e, performng a cleaning and/or sterilizing
connectop deruse dintlid cgnnectiom biithmgedidab apgiticationi subh ad with idtravenvab lines.
applying a sterilizing solution). Thereafter, the
Unlike theatinbatingatssiescrided wbonterl tHede-dihe vhive calirétpr 60004022 n6finclude a
poi nt of the introducer needle 20 on the patient's

tubular Befhbeat IntIBR vaBle@Shndcty 0D irRfudeh h BroxkRh1IHIWAIRE 6 80) GNiistal housing
| ocal i zing, the nedical personnel would inSert the

650, seal Biddnkbes BO0, %i%g%en?&k 2b0,%hd t&iﬂg 65D BEREMCREw ORS i El\?vg?]@ %{bt)@mal

and throughthe skin of e patient  and th
o1, B0 85360 SHE b a0 AGHR o v

. ie i.ndi ca hergin nce the sharp.end 22 qf
Conplnpaf B i SR 95 o MimB e ctibpfion aicegpr eppames
includirfggs%fc’q%u J ‘iB%gKﬁegq%ng{acg@% Bg@{g%(g b?&al%%%éigg t65(§: geuﬁsfx%ssa ?llb?li)ag outlet

662 which communicates with an internal chamber. In use, coupling end 664 can be coupled to

an IV line which may be attached to a catheter. A syringe or the like can be coupled to coupling
end 612 of proximal housing 610 such that fluid can be injected into or withdrawn from in-line

valve 600.

It should be noted that it is contemplated, and thus within the scope of the present
invention, for the subject invention to further comprise device kits that include one or more the
in-line valve IV catheters and which device kits maintain the in-line valve IV catheter in sterile

conditions during shipment from the manufacturing facility and in storage prior to use. Such
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proxi mal direction through the lumen in the introducer
needl e to the flashback chanber or a needle hub or
space between the needl e and catheter. In accordance
with accepted practices, if 42 the nmedical personnel
observe such bl ood flashback in the flashback chanber,
it is concluded that the open end of the tubular
menber al so resides in the blood vessel. It should be
noted that if the medical personnel do not observe
such bl ood fl ashback, the nedical personnel again

to the target .vein

. £ t i nsert. the needl e | [
device B A an 1 B e, olfer B Epmno IR, dfipes B atersla mpmeally
. extent negcessary any of the foregoing steps (e.g., .
associated gtk usf (EF, SHEEES Hotudipgbragt h@%aﬁétogw@m&pql@gm%natmals to

.another location or body part). If it is determ ned
establish gagptic kenditiens|psios fdinsetidnsof the TV eathétomhdice sEp/dlarepsgr the like for
the nedi cal personnel then take the appropriate
regulating flowres fluid frenraudVidnip to terpadaster needl e 20 from the
in-line 1V catheter 10d. Typically, the nedica

er. spnpel uld grasp a . handl e, the flashhack chanber .
BB e el B v P Do b kUG LL iheienadd foruse n
i ntroducer needle 20 and draw the needle in a
accordagee,withihe teghnimielpereetyre e by perfomes includingismoping lep aatheter from
t he needl e through and thence out of the in- line IV
any deviegtkie tThe mediqabpersdnael would theoaerfooe thea1s@4l and cestorarg dotions to
o fromthe in-line valve IV catheter 10d, the catheter
identifyragrodéntis] forgst nbatiewsite(etghdodating d vemsia thidhi th€opentdna opBRMubular
end thereof is within the blood vessel). It should be

member2f0edoilbe Iozhie@) ardit6 Praparaal@bxpoked skif Oths PlcnPRitubdling the
such renoval, a needle end protection device can be

injectio 6t/ Bk Bfdediion RF MeSlebdll $RS ﬁlefé{aggﬁttﬁ%iﬂqh ﬁxg# gre?taﬁlggiéa?l ifdl{ide, for

22, thereby preventing ac ent a suc

1& exa - Shi : IC eseribed.in
exampI g e i A SRk AR R BB 8150 3¢ e BB el i conor

) . i.tion., the nedical personnel can advance

Swdxaéﬁgﬁéﬁﬁkﬁ%%%%g?vgmpv cat heter 10d deeper into the vein

by pushing gently on the coupling end 110 of the

"mfmfmﬁm lthdunudital@edsdfnd woulibloeat iRtsharpi shd D2 P PoidfaRE Bftoducer

0
needle 20 on the patient’s body at the target insertion site. Following such localizing, the

medical personne] would insert the sharp end 22 or point of the introducer needle 20 into and
through the skin of the patient and the wall of the blood vessel such that the needle sharp end

resides within the targeted blood vessel of the patient.

As indicated herein, once the sharp end 22 of the introducer needle 20 is in the blood
vessel, the pressure of the blood within the patient causes blood to flow back or flashback in a
proximal direction through the lumen in the introducer needle to the flashback chamber or a

needle hub or space between the needle and catheter. In accordance with accepted practices, if
42



the introducer needle 20. 43 As indicated herein, the
in-line valve IV catheter | Od is in the valve cl osed
condition when the catheter is inserted into the
patient's body. As such, and as shown in Fig. 11A a
fluid seal or pressure boundary is formed between the
seating surface 114 of the proxinmal housing 100a and
the sealing portion 330 of the seal nenber 300. As

al so indicated herein, the septum 316g is
self-sealing foll ow ng renoval of the introducer

e s RSF 8 L0, LU AT BEY R B

in-line valve IV catheter I Qd, the fluid seal

that the P, ek of 1 t vl mgmPen 2 treidesin Gergloadiestols 1 shovwid g noted that

) and out through the opening of the coupling

if the medipal dersprnel da pot ohsenvi pechduoast flashbask; the medisahperspandl wgain
catheter 10d is now positioned within the vein as a

attempt t@instre theingedie it thedargetreit andlreidentificarhaw tagget eas asd/ ipeanto the
ready to receive a luer end such as for a syringe or

extent naceskavy tuybiithe Ryedodp stdae. kN rdpeMBhy/Blov&s INhERWNRESRE véin is in

Qd of the present invention thus allows inmediate
another [3¢8fioR6GRF phg)the bl ood vessel of the patient for
i nfusi on of "nedication or blood collection utilizing
a_blood collector having a luer tip as are known in
Kitds determined hat the nessile end 22ds éntho blavd rvessalickimithehmedical
reference to Fig. 11B, a male luer is attached to, or
personnglethers takevthe apprioprigte aptions go carive thd introdibr mfedlel?® from the in-line
proxi mal housing 100. The nale luer mates with the
IV cathdterei0daypichliye te théditdl perseiEpwosidigasphchaf@Ehé Afkhback chamber
connection 110 by rotating the luer tapered fitting

or otherni¥cRarlifif of thehelHith ishrudt@eRF ARSNEHERSEN IR 20URH draw the needle in a
attachment projections. The luer also includes a nose

proximaP QfrbdiRR tgeréﬂé/?&%dﬁ%gitﬂéﬁra}pe&cﬂ JFRe ﬁé@ﬁlelrﬁﬁ%ﬁ%heﬁl{dntfsl%}%% gtét of the in-

passageway coupl1"'ng connecti o
: PQIet.| . t her cont acts d. engages .i,he
ine 1V B98P 08 S8 2R S0 SAOLEP} L RANALAE A Mt
104, the}“c‘%@%ﬁeg%’éﬁ%ﬁ%%sfti%}lgd 5B b1A0T Desb (e thd op s SAYBNRY e i ithin the

blood vessel). It should be noted that after such removal or in conjunction with such removal, a
needle end protection device can be actuated o protect users from the needle’s sharp end 22,
thereby preventing accidental needle sticks such as for example the safety shield devices
described in PCT Publication No. WO (2005/042073, published May 12, 2005). In addition, the
medical personnel can advance the in-line valve 1V catheter 10d deeper into the vein by pushing
gently on the coupling end 110 of the proximal housing 100 as the catheter is being advanced off

the infroducer needle 20.
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connection. 44 The engagenent of the nose portion 2
wWith the raised portions 312g, along with the axi al
novenent of the nose portion as the male luer is mated
with and secured to the coupling connection 110,
causes the proximal end 310 of the seal nenber 300 to
nmove axially in a distal direction. Such axi al
novenent al so causes at |east sonme of the sealing
portion 330 of the seal nenber to be noved axially in
a proximal direction thereby displacing the sealing

It 1.0 rom .the proxi hqusi seatj ng surfaces _ .
B it e g B bl i et e il Gonditon
the proxinmal housing seating surfaces 114 and the ]
when ﬂlﬁecéﬁe%g IjBsarted inta thy neHentahipdz: Agsnely andies shawy in FigpbiA, a fluid
condition and thereby also allowng fluid to fl ow
seal or prgpERypoundary informedbapubathe weating Fatfase 11Ref te praximaldwusing
also to Fig. 11 Cin which is showm an annot at ed
1002 andrtbs ssabieg portion $3@uf the kdall atenber 3QD. fAvialeh fllioutedl Rerefdthe septum
di stal direction, when the in-line valve |V catheter

316g is b€M-sealing ollovaiig fshovialofttheintdliN@r BRI ZPHbh I Rplud).
fluid is free to flow fromthe coupling connection 110

ConseqhétBUGHen hl %tf&@lﬁ-%%leédl% é(?m% rﬁggliptl%lgg‘? s the @ﬂ—ﬁﬁ% YRbe v

end "310, about the sea In a portron o

) ' [ hper cavity 13 ngd,t hence
cathete {8, et Bl ARSI lobE RS (& o i B ot B o prone
cont bpues t.o flow t.hr h the seal nenber inner cavity
the operig o COtRrechRace ﬁ%?f re or opening in the ring
menber 400, through the distal chanmber inner cavity
28his pdiftptehn-1ihb Galk el VB Bathéted 1171 ik Wb R5itFRANGHNR BR vRAfs o

thence into the bl ood vessel. The cdonverse woul d
. ) ) ¢ : e
compleQBRLLS 30 R 0B B U BESELTB g oo
syringe ?f‘(gﬂ RE Bl%ﬂlgg s’él&gi]nt tﬁile ?A—ﬁﬂg %@é 134 lﬁaetﬁé{&h leo%lsogglﬁjerqrgsaeggi{ng%ﬂié)a thus

or diagn Ic testing. en-t nal
llows AN 8518 Meiiood Rsbetof the BRRE SoniBisonof Rsdtaon or

al.i ng.porti 30.0of the seal nenber is no
blood cgl‘leec%n gtﬂ?z?ng Ell glrgog collector having a luer tip as are known in the art.

P

In an illustrative embodiment and with reference to Fig. 11B, a male luer is attached to, or
mates, with the coupling connection 110 of the proximal housing 100. The male lue; mates with
the luer attachment fitting comprising the coupling connection 110 by rotating the luer tapered
fitting into the luer until recesses engage the luer attachment projections. The luer also includes a
nose portion 2 that is inserted into the lumen or fluid passageway of the coupling connection.

The inserted nose portion 2 also thereby contacts and engages the crown or raised portions 312g
of the seal member 300 which extends into the lumen or fluid passageway of the coupling

connection.



| onger being applied to the seal nenber proximal end
310. As herein described, when the axial 45 force is
renoved, the resiliency of the seal nmenber 300 causes
the proximal portion 310 thereof to nove proximally
and axially so as to cause the sealing portion 330 to
again sealingly engage the seating surface 114 of the
proxi mal housing. Thus, the in-line valve IV catheter
10d is restored or returned to the valve cl osed
condition. Wien the in-line valve IV catheter 10d is

no | onger the nedi¢ persqQnnel, usin ) ]

XE%?I&%S%? of g}@ﬁﬁﬁﬁ%’gm %/a\m%d ¢ g @oriEs  1Aguflape with the axial

menber 250 fromthe bl ood vessel and tissues of the
movemgpaitaf henosppertion ghithe e fuer isanptediivisll pabsecunsd tq the coupling

i nvention has been described using specific terns,
connectianchi Oglemises the prxima ¢hd310 bf ths sead niewbepdloswseanrially in a distal

and it is to be understood that changes and

direction2Suelt hM1SnéRcBLalERERsH dt RAsH sofR A Hel seglidgporiidn B30 of the seal
spirit or scope of the followi ng clains. Equivalents

member RSVl kBfly ifa gflﬁnﬁﬁltdn‘%ﬁdn thESOPFisFSein®the REa1R gip%rﬁoﬂ from

ascertaln using no nore t han I‘OUtI ne ° experi nent I on

the pro> RV nét mg %VSS A\tﬁ%tsﬁgg%stllﬁ §R&1Cd1 l eﬁféﬁ&ﬂh&‘ﬁ’é&% tﬁ’é setaf‘l?etween the

nven here equi va

o RS PTRESERT kB SA Ll Bl 8.
conpr|3|ng a housing that includes a pro

open copdiiton Rd therehy elsgiallgwing Hd intiow tapaghibe IQ'E‘&‘QIYP IV catheter.

extendi ng between the proxinal and distal portions,

R OxdvRko RPF ik It i\ehiEgisN8oRn aR bARUHITEd crBRERERG view
that 1s flurdly coupled to the chanber;

illustrating fluid flow in the distal direction, when the in-line valve IV catheter 10d is configured

in the valve open configuration, fluid is free to flow from the coupling connection 110 through
the channels 314g in the seal member proximal end 310, about the seal member 300 in a portion
of the proximal housing inner cavity 130 and thence through the windows 340 of the seal
member. The fluid continues to flow through the seal member inner cavity 302, through the
aperture or opening in the ring member 400, through the distal chamber inner cavity 230, through
the lumen in the tubular member 250 and thence into the blood vessel. The converse would
apply if the fluid was to flow in the proximal direction such as in the case where fluid was being

extracted from the blood vessel such as for sampling for diagnostic testing.

When the male luer is detached or decoupled from the coupling connection 110 of the
proximal housing 100, the axial force displacing the sealing portion 330 of the seal member is no

longer being applied to the seal member proximal end 310. As herein described, when the axial
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a tubul ar nmenber that is coupled to the housing distal
portion such that a lunen thereof is fluidly coupled
to the chanber; a seal nenber that is disposed within
t he chanber to seal the proximl opening fromthe
chanber, the proxi mal opening being selectively
fluidly coupled to the chanber by noving a sealing
portion of the seal nenber out of engagenent with the
proxi mal portion of the housing; and a securing
menber positioned to secure a distal end of the sea

o SRS ot B R T B0 R i on o
proxi mal end of the chanmber and the securing nenber.
to mOV?PfO?H@XYﬁnﬂ prallyes asde case thaseating paxtien 33 (opBein sealinglyrrygage
menber is an annular ring. 3. The in-line device of
the seat@iggunface 1 i of thegproxinel bolising. &'hys,cbem-lirervabe IVicatheter 10d is
housi ng proxi mal portion dinmensioned to receive and
restoredhot r@tumedrte theivalvielttosadestditiont | Ng. 4. The in-line device
of daiml, mherein the securing menber includes a
IS rlb f out _an_ i nner circunference of the
Eﬁb‘% B’&r" o6 19bisarodgueesneedpd theympdisa pgsopred using
of claiml, mhereln the seal nenber includes one or
appropgie techmiawssgwouldsemevedhe tibulandiempen23Qifiem thablopdvessel and tissues

cavity and an outside surface of the seal nenber; and
of the pafferithe seal nenber is arranged in the housing proxiwa
portion so that the seal nenber inner cavity 'S

%,Pﬁég {e}grl ?i&mh?%l{ngﬁt ?}Iého Jirr]xggritmtn as een egcrnb%hlsl 185 g&mﬁc

terms, such description is for illustrative purposes only, and it is to be understood that changes

and variations may be made without departing from the spirit or scope of the following claims.
Equivalents

Those skilled in the art will recognize, or be able to ascertain using no more than routine
experimentation, many equivalents of the specific embodiments of the invention described

herein. Such equivalents are intended to be encompassed by the following claims.
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6. The in-line device of Cdaim1, wherein the sea
menber includes a septum in which an introducer
needl e is renovably received. 7. The in-line device of
Claim6, wherein: the seal nenber includes a proxinm
end; a portion of the seal nenber proximal end
i ncludes a sealing portion for sealing engagenent
with at | east a portion of the chanber proximl end;
and the seal member septumis arranged so Lhe seFtum
eneral axial plane as the sealing
Sftsnd‘ :g-l i ne device of Caim6, wherein:
the seal menber includes a proxi mal end; and the sea
i's conflgured so that the septumis spaced
dl st Zi |y PP&Rripggalvedeyicergmpsisiigon. 9. The in-1i ne
devi 0
i mel oming i B ikac RSl pfiol 4 BlPRoMiBh Bha EEAMRD rerin
extp@dﬁlgahewm@ rthes profxirod aid distpb poritions, dhe pi‘cemmilnpﬁrtlon 1nclud1ng a

thin,t S|n di stal portion.
ol Epefing a2 S Tb) Bt Bt R er e n The ot
I eash hmmearaﬂerﬁﬂdr Yhﬁxi enpieddo the Hods&g%ﬁt@l"}it@ﬂor%hcﬁ%h&t% lumen

onl ntact the s menber during a high pressure
theree; lf H %ngpttﬁﬁﬁhanlbfr A vascul ar access device

CONP§ Is&dl '?lgembef1 ﬁma@ 1§19i§][§ds@(9 wifh th'e ﬁ gﬁgo %ﬁzﬁ MR hf&lmal opening

portion, di stal portion an
frape; thpy éh%@bebéhmmmai @ppriog bemg sdmlvdlysﬂtadily poulile@tmsthe chamber

b§7 lilrﬁ)vﬂ{goé ISg@lklg Q)%Monogf thg CsleaLi & out of engagement with the proximal
portion of the housing; and

M

a securing member positioned to secure a distal end of the seal member to the
housing proximal portion such that the seal member is compressibly retained between a

proximal end of the chamber and the securing member.

2. The in-line device of Claim 1, wherein the securing member is an annular

ring.

3. The in-line device of Claim 2, further including a groove formed in the

housing proximal portion dimensioned to receive and axially retain the annular ring.

4, The in-line device of Claim 1, wherein the securing member includes a

raised rib formed about an inner circumference of the proximal portion of the housing.
5. The in-line device of claim 1, wherein:

the seal member includes one or more through apertures extending between an

inner cavity and an outside surface of the seal member; and

47



proxi mal opening that is fluidly coupled to the

chanber; a tubular nenber that is coupled to the

housi ng distal portion such that a lunmen thereof is

fluidly coupled to the chanber; a seal nenber that is

di sposed within the chanber to seal the proxinal

opening fromthe chanber, the proximal opening being

selectively fluidly coupled to the chanber by noving

a sealing portion of the seal nenber out of engagenent

wi th,the proxjnal ortjon _of the housjing; and wherein

Uhe 16 ST HBTRPET 41 arf30ERd B HerkqiePTarImEb REHI0B e that the seal
masbé! Inviere ¥dvar dis 'Ll | i . i

T of "Tha Y eouBIA0CH Beroh T 0 SRSt e e
haqysingidigpl @pgioal portion, wherein the at |east one fin

is configured, dinensioned, and positioned to inhibit

inverting of the seal nenber within the housing in

r esponse The indline devieeof Qlais $ pwhereihZhe sdabmemberithéltdes a septum
in%@f ss device ofﬂg.aimllb wherein the at | east one

AVl g mtraducerngefls if ramqvablyreceisdd so as to only

contact the seal nmenber during a high pressure fluid

flow condition. 13. A nethod for assenbling an in-line

|V cat hetBre igrdipg devieweffrlpisn pgvhanein: st eps of 1 provi di ng

a_PrfdLdPinchBUShAGIRY frb@haflgld. N ng an | nter nal
cavity, the proxinma ousi ng portion having a
pr oxd patior nfithersdalametnlsdr giroxémel} enpl inviudésngsealitg pordibn for sealing

A ARal (8 arridhsh BEkhambecp iR M 2ha and a
di sttat s&i %eMﬁE%Qﬁm Gs TSRl soeERptulANE A the BAn®XgdRRtal axial

end, a distal end, and including a
plane as the sealing portion.

8. The in-line device of Claim 6, wherein:
the seal member includes a proximal end; and
the seal member is configured so that the septum is spaced distally from the

sealing portion.
9. The in-line device of Claim 1, wherein the housing distal portion includes
at least one axially extending fin extending from an inner surface of a portion of the inner

chamber disposed within the housing distal portion.

10.  The in-line device of Claim 9, wherein the at least one axially extending
fin is arranged so as to only contact the seal member during a high pressure fluid flow

condition.

11. A vascular access device comprising:
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septum positioning the seal nmenber in the interna

cavity of the proximal housing portion such that the

di stal end of the seal nenber is fixedly secured to

t he proximal housing 49 portion and the seal nenber

is sealingly and conpressibly retai ned agai nst the

proximal end of the internal cavity of the proxi mal

housi ng portion; providing a needl e having a sharpened

di stal end and a proximal end; inserting the proxinm

end of the needle through the septumof the sea

nentsdiousiag it inchdes h@r%“@%h negtione ﬁdh%l perion fad g|chamber therein
exBnfin goée%h/ée'hoﬂﬂbt @xﬂ{apﬁllldrﬁ sha‘?E) ﬂﬁ)fnsttlﬂg @;ﬁ}nal H@ﬁgﬁ 1nclud1ng a

and Securing the proxinal si ng portlon to
prd’iimahdeehmgshatgs fhadlyi conplsd ehthe kbambidne i nt er nal

dot 13 CRs g BACE oSihief Rop b3b Ghe SR PTioR S Pl tumen
thérB&f is tigidlyodoupRA WS tHe@hhmbérpides:  positioning a ring

menber on the proxi mal housing portion a predeterm ned
di staiselememBeh hifels dhspesedarittin gheocrhambér for 2! g Provemal epgning

fr iR el RAmb & Be g&&hﬁyo%&[h% &m@%fereéﬁég, ng%ga gleﬁ% {ﬂ%%hamber

seal nenber tween t roximal r ox
byhwaging@ gseling pertion o ithecseal mgmbadowt of rnzagement withethe prcgnnal

The nmethod of Claim 14, wherein the ring
pog?o%%rthﬁgouglﬁlgaaﬁ’ﬁiul ar plate Iike nmenber, 16. The

met hadreh th3 n%lbtiﬁlﬂ@ ,dlS|W11 gfoﬁidm irdtudsd ap lsaﬁth@ms ammn 'bxt@ndmg fin
the ri menber cl udes positionjing the ring
exmgglggf?fgwa IRRSF rFEEag el fheorg‘%af B REuShapeh swp?%ﬁ within the

housing distal portion, wherein the at least one fin is configured, dimensioned, and

positioned to inhibit inverting of the seal member within the housing in response to

increased pressure.

12, The vascular access device of Claim 11, wherein the at least one axially
extending fin is arranged so as to only contact the seal member during a high pressure

fluid flow condition.

13. A method for assembling an in-line IV catheter device comprising the
steps of:

providing a proximal housing portion defining an internal cavity, the proximal
housing portion having a proximal end and a distal end,;

providing a distal housing portion defining an internal cavity, the distal housing
portion having a proximal end and a distal end;

providing a seal member having a proximal end, a distal end, and including a
septum;

positioning the seal member in the internal cavity of the proximal housing portion

such that the distal end of the seal member is fixedly secured to the proximal housing
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17. The nmethod of C aim 14, wherein the ring nenber is
formed as a raised rib which extends at | east
partially about the circunference of the interna
cavity of the proximl housing portion. 18. The

met hod of Claim 13, wherein the step of providing a
seal nmenber includes formng a reseal abl e openi ng
through the septum and the step of inserting the
proxi ml end of the needle through the septumincl udes
|nsert|ng t he proximal end of the needl e through the

Portioneand he ecab a@mbﬁgls sseingly ancheompsesiibly tsfairgdaganstathe proximal
en%? FH%' liketREc R of fﬁ%:ﬁ’(ﬁﬁmhmugﬂgi?giﬁal nner cavity and

ast one through aperture I ng between the
|nnqnomémgaywahd an outside surface of the sea
nenber,. 20. . The, net had of .Cl 19, wherein the step
h%vfm%)%g}afl?egﬁq %@ta{?{g@gﬁlpr%%g?n@ i ncl udes the step of
di spasitig theerax@ahl didndfate heedldBirgughxhé Bdptlin US| ltlfbgseal member
portion internal caV|t such that the at |east on

Suslh et ghe apsimely end; of E\eotaaeﬁlm preieets frmithia Pradialomd; 1>fethe seal
m@hoet fggl  housing portion inner cavity and such that

the seal menber inner cavity is fluidly coupled to

t he s§¢1mnalth¢19@§im@ h@gsinfg portiontte theadistelbusipgafortém suble that the

di si.al Qrtions dto
SRl en PPt Sl sl R B b0 i BER MR B2
i ncl udi ng the step of providing one or nore radially
extendi n flns i stal housing portion, the
one r nohe melAce ambﬂ% é‘ﬂ’&r%ﬂ‘ff kB obstH n%%ﬁ’[&?%ned
to |;io§i'tlbmﬂ§| aalnng rrﬁé’rﬁberoén tt}'ﬂ:e peR@thal"ESRRL Mﬁﬁé‘n tahﬁreéé%almmed
menb I's exposed to a high pressure fluid f
dlﬁ.‘@m:@,ftqnmh_e peoimal end of the proximal housing portion inner cav1ty, and
compressibly retaining the seal member between the proximal end of the proximal

housing portion inner cavity and a surface of the ring member.

15.  The method of Claim 14, wherein the ring member is an annular plate like

member,

16.  The method of Claim 15, wherein the step of positioning the ring member

includes positioning the ring member in a groove formed in the proximal housing portion.

17.  The method of Claim 14, wherein the ring member is formed as a raised
rib which extends at least partially about the circumference of the internal cavity of the

proximal housing portion.

18.  The method of Claim 13, wherein the step of providing a seal member
includes forming a resealable opening through the septum, and
the step of inserting the proximal end of the needle through the septum includes

inserting the proximal end of the needle through the resealable opening.
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19. The method of Claim 13, wherein the seal member includes an inner
cavity and at least one through aperture extending between the inner cavity and an

outside surface of the seal member.

20.  The method of Claim 19, wherein the step of positioning the seal member
includes the step of disposing the seal member in the proximal housing portion internal
cavity such that the at least one through aperture is proximal the proximal end of the
proximal housing portion inner cavity and such that the seal member inner cavity is
fluidly coupled to the distal housing portion internal cavity after the proximal and distal

housing portions are secured to each other.

21, The method of Claim 13, further including the step of providing one or
more radially extending fins within the distal housing portion, the one or more radially
extending fins being positioned to limit axial travel of the seal member when the seal

member is exposed to a high pressure fluid flow condition.
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