|V CATHETER W TH I N- LI NE VALVE AND METHODS RELATED
THERETO Thi s application clains priority fromU. S.
woe@viosisohal Application Serial No. 60/840, 367PCTHIS2006/040002
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
(I'V) catheters and nore particularly to a vascul ar
access device including a valve and nore specifically
an over-the-needle 1V catheter including an in-line
IV GATHEIER WATENIN-LINESEAL ¥ ANDIFIHOBSRIIROIRD THERETO
THE | NVENTI ON Medi cal access devices, particularly
I THiy S iptBatdRM 688 prieN§Trdnh B9 Pesiligoea pippliction SeiididNo. 60/840,367,
catheters and feeding tubes, are inportant tools for

which %ng%gimd%hrﬂéggﬁf b0dd, HhdPBoh Q. R b ERIoRal AfplichEon U ABNo.

genment a cat heter or other nedical access

vice. after..it i I ' k it f
0726126, SBich B hon GpB AT 203, bRy Rontcbts f §eRlcRcorporated
. the device. For exanple, in surgical procedures, it is
herein Jy refEfePGfe practice to place an intravenous catheter so
that if it is necessary to nedicate a patient during a
FIELDQIEENVENTIONe cat heter already is in place. It al so
I's common, in post surgical situations or in other
t Tipawessht nrvotiod geessaltyorekatss tormgilicaliafisionion agreps dsyicensuch as
adm ni stered and/or to see fluid sanple(s) w thdrawn.
intravén@tis @¥a6ath&ers and ndramirived ety traywbeuplr acess davica ipdediene valve and
when a stress test is being perfornmed out of caution
more pecifiBilly MoveN@BINREIIE BB tithgeIhaa8ias ah Delineiedvd aidéntingg re-
a material into the vasculature for use in a

sealabﬁ%ﬁtﬁﬂﬁ' ent

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 TV catheters (such as that descri bed
WO pooPQI48RRIb| | cati on No. 2005-0096592) are usedpP¢DUS2006/040002
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
.upbe Y A
the tesil B T s R B G BPLREME Ta Rl K 1o subpeauen
.. bei catheterlzed After the catheter adapter with
lmaglrfgttg&gﬁuﬁet er and a needl e and hub assenmbly are
inserted into the vascul ature or blood vessel of the

PO érahd-neddl O chetdrOWSo V@t hetiRedlB €V Cathetstsasudhlag deht described in PCT
pressure through the holl ow needle and into the hub,

PublicHESTENS 95! g@§@§%?9retu@e(ﬁ§)r brirhlRafhavenons Qﬁb} to thé Qasaﬁ'llature ofa

I's arranged and configured so the nedical personnel

aﬁenthgx}eg osa%? g H@l! AFLAALEAL o0 L REHY glgagca%@&a&%q& with its

€ nee us t

oo Ghies et SRR g
ub at Ieast in part of a transParent teri

the neplepim g obEAUISABRICT Si06; ShIe) DA ¢ i gisante Beyond the

nmedi cal personnel. According to one prior art

distal tip ofithie qatbetentnba sd 4sds ipbavdde 4 shamlened paset, fox praetration through the skin
practitioner or nedical personnel places a finger

of the Ag@bmsit attitel tekigeatdfetetibed.numan or ani mal and presses
against the skin so as to conpress the skin and the

v e rebe eath t here occl.ude, vesse
Eﬁw P Aot P et L R TIBT B o TS BaTRg B mserted
gai nst the vessel is supposed to _thereb revent the
into thev@PUINUTB PE kIO ARl tRsURgHeRthlopa flfws dye Pubevasilplpgpressure

cat heter adapter and out onto thepatient, beddin i
through the héllwy meedletand inth Kee hubhssnessifes referrerbtorss Seshbacln 3Tmp@11y, the
as an assenbly are
hub is arranged and configured so the medical personnel are provided a visual indicator 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
2



removed fromthe catheter (e.g., the catheter hub is

held by the clinician as the needle is being pulled).
wObiore4487§ ort s are undertaken in this approachP@DUS2006/040002

prevent blood flow back through the catheter tube,

such efforts are typically not conpletely effective

and sone bl ood 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 Fbpatitis As such, a technique has been devel oped

patient, %)g{i)c{n 4 P% aIil(P B2 gl . gh?eé nageeégh%"@ %rﬁnﬁe%cel thgg glte%lrs&éﬁnlg dre
st R e

bl ood flow hi this other technique, a nechanismis
pulled)pr ovi ded that automatically isolates the bl ood vesse
fromthe open end of t he catheter hub thereby

I?7@161 g%oﬁ[as been separ Y%&o%&’?tﬂﬁ@@n?bl%@@ﬂwmaé}@mh%e

rom the catheter and
cathetem%g ()Sltesg? %{glcgl%gnc?[ga?la o6 Cef.'f Q?ge aix S(L)g\?ie%r 1 (ﬁfe fols dcfnto the

pe of cat het er. havi a da ncludi ng a va
ptientFRaieer IR fho ks ASsuthe TR i Lo ny i bRuse of the
proxi mal parts of a housing. The described ad g%er S ..
possibikityrefitlgpespread of sompupicabip dispasey patticplar thogsysuply as @ At ié?Pa““S
hub. In USP 5,535,771 (Purdy et al.), there is
As sucklesedhinbge has bmh‘deublqd:dm erinifroze exposuné tedilend Wesrplpethe needle and
O hers have indicated (see USP 5,967, 490; Pike) that
hub assteﬁl%lyjﬁ‘%bi%g réesel ifadthi Bathier ﬁ],d(kﬂﬁptéﬂéssmﬂdy wdtheutdraving to use the
el ongate resilient valve (i.e., its length is greater

hand wtl‘nmgolsﬁl%né"ﬂhg %Ment@é&hf‘ﬁ: alsol pRésg Andl BbS bvdkl @V iTh yhis Siieihtechnique,
ongate valve is believed to be unstable and tends

amec %U%ef | r%%{deg bilak Qﬁltgllnaﬁc%.llg sl thOB1Rbd PBRE G ondl el opel &kiEof the

I'ng an unre e seal, possibly resulting
catheter ﬂub thereby preventing blood loss when the needle and hub 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

large internal cavity. Such an elongate valve is believed to be unstable and tends to deflect or
3



| eakage. Val ve | eakage can create significant
di sconfort for the patient and increased risk of
WO pdogo¥480%, al ong with increased risk of exposPCEUSH06/040002

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. Al so, the internal cavity

results in significant "dead" space in the flow path,

in which blood or liquid can get trapped. Such trapped
travel i%llglﬂoﬁ‘ﬁingﬁr}nﬁﬁ%ed ﬁ’%'a“gg s dr&fti‘ﬁgtta gﬂrgﬁﬁ‘tqé a1, HREMTD A Bing in

e patrent. ditionto bove, an el ongate

valve results in a |onger, gathet ieh sk .
ke o e P ptfesrn RBERUR L rs GeunTart Fr Bl o ARARka risc o
) _expensive to fabricate. There . is described i P
inecticy, GEPE 508 pPRIEY HEk CHEHRET RY HERURAINEEE: S figere workers
havi ng a connection end defining a first fluid
RRrhed ﬁi’t‘ﬁ}fteﬁf_léﬂceeﬁ%@ BF PR LBbr & dod&f AR iaRehd@n&/A6 @Blpst Binthg use as

passageway. ousing includes a plurality of hub

rr .
g e e
urther. includes .a val.ve positioned in.the yalve, .
Also, LA IREEH PO EOHCAPERTS T Tl bt F Sugthat Ehishplopd or
. _between the first anﬁ second flujg Ea%sagema S ndban.,[,th
liquid gesy aehirapper o Sudt i apRES HEIOE R RSP 9ISk PhIAIRPLPY anf/qr thrombosis to the
descri bed as being of a substantially cylindrical . .
patientc dnhddjtiemtol thnakave, dnselongets velveaesulis i 3 longereathgier, ayhich i harder
use, a luer projection contacts the actuator, which in
for hedlthtare evaisestotuse whilt being monoemensivetol fgbrigiatehi n t he
housi ng t hereby opening the val ve. The actuator

i ncl udes a n r f Jhat i.s. received.in . .
e A0 5B R0 5l REE By ing i
support to the val ve at the actuator qu t her eof . d
connectipgread definiag a firsh dyid nessagpvay 3L GYster Bh éﬁfjljné“gcaaieﬁ%‘%def}‘ul
apparatus having a needl e protector attached to a )
passageweneTles havsing indhidsh a pleeliti ophuh wellsarrapged ip @egomgetric configuration
needl e. The cat heter hub defi nes aval ve chanber and a
and whiah Web wallpdefint iaonkyd chamiene Thé eathaer Hubrfurtloa inchides agalve
fluid flow through the

positioned in the valve chamber for controlling fluid flow through 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
4



chanber. The val ve and catheter hub illustrated
therein is the sane as that described above for USP
Wh2®6/844B28. There is described in USP 5,817, 06BCT/US2006/040002
(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 to be

valve @%@b% G(Sj‘l a%weiipﬁos?tﬁ)g@g Firgt;ﬁ@ ghé%ﬁe!? & coROMiAS ﬂuf&q{d\xﬁﬁiﬂoﬂgﬁ the

when position. V%en

S 11 0 L1, s e A o o

noved agai nst the septumthereby al so nDV|ng t he
USPSé@?ﬁ%%or devi ce away fromthe shoul der in the body

thereby allomnng fluid to pass through the body,
i d
S b 0 ST LA ke o ity by o
cap, a %S]gl%u L t he c? %&]&th?awr E&?%?d}y i%nﬂg [drlﬂf%? of ﬁulhjfgz:esses and the end

anln SIOﬂ site tor

i.nf usi n ds into.a |nfu5|on it

o oo 2 hs/ qu SRF e Rt sl dhs iR Z“ic?él?\ beiprgen the

ptum which is held jin radjal co reSS|on i n

body et 4. carh Ebeesipsioiglenics is nostig cgutig thﬁaaewm }1% ﬁep‘fum
is held in tension in the housing and is opened b

causes the arttdtardeyice & bapuidnta staling epgrscmenftwith a W@W’hﬂ@f@eﬂ & the body
cl osed when the cannula is withdrawn. The septum and

when Mahy €logsdeokitiok e tHey tlenactlats tdedicorsmperipuldted sd the eplaie assembly is
with the cannula to open and cl ose the valve. There is

put indeBEEPcRREndiflod )R forublest Ride (sR@) again®dhecsbtum thereby also moving
i ntravenous adninistration connect or including a first

the acGHOPHEAG m PR\6hAH A& ih BIR)oRy tHéRiby aBlow s R dRITAEY through the
aV|ng asubstantially rigid stemand a substantially

body, a&éatorl & erEioc(A};. Whi RS el %sS W {AEBureA A IepRBsbeways so

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 compression 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
5



coupl i ng menber having a fluid coupling extending from
one end and an internal valve nenber support. The

W@ ouplou43gs menbers are structured to coupl e to BPEDNS2006/040002
other with the val ve nenber being biased to a cl osed
position. When assenbl ed, the valve stemextends into
the female luer, and the val ve body biases the sealing
surface against an annular ring in the first coupling
menber thereby bl ocking fluid comruni cati on.
Preferably, vanes are provided in the second coupling
nmenber on which the resilient body of the valve sits,

|
o R A U R

coupl e%?qp?ﬂ%)ﬂgdgjﬁulﬁ%ﬁggl g%x en 1n|ges nlfjgl{e &g aBH?n n%.f-ﬁélqralve member

sure actua

suppofﬂ A ol s '%Eaba‘?%%n?crﬁ%eﬂ i G@B@a}%ﬁi%%? Vifgp mermber

menbers are disclosed. There is described in
being 91@@0@@@%@@398@% When #rsembled. by valve gFm SXWE%H 1854 the female luer,

tubi ng set that has a tubul ar nenber characterized by

and thgryalvatbedynkihsea theusealingsurfaee agatst anrmimalayanginghe §irst coupling member
circul ar rubber-Ilike val ve nenber di sposed

thereblyrbdotkingrfied yonuhuiibaionu Putfamblyevanes anaiprdvidddsin @abgesond coupling
fixed relative thereto and with a central portion

membe6f ®@fchtRNeinaR bolPbLihs Qalkve Bigs, GG ABEVERBS a@ﬁ?'aé@%eﬂt%g
annul ar valve seat to normally close the in-line

mechM&nY for N} Y%, MBIERGTve B TR Mpendd 6 £IRE 2B Rl RgR theissembly by

connector as sane 1s assenbled to the tubul ar nenber
couphtng aq}?eﬁ lu%g ltH@l”eYn %Ep&rthé) %Jserggl‘}; &eoé/ p?éﬁ%l?re%gﬁgtlon Several valve

memb%%fﬂ%%@f@gseh%m? ?%e%’l R AL T AGE Ins Ty R St of A Reypling gpembers

outlet, and a coni cal chanber therebetmeen The
are diglgsedal chanber conpressi bly receives a resilient
coni cal val ve head. The conical val ve head i ncl udes

aghakii &%eﬁ@ﬁﬁs asnzilsasztg'(palm;}tah Q{‘hﬁ@x\’e@@ tor 81BN 08ing set

into the Inlet. e coni cal valve head 1s

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. Wien the male fitting of a syringe, or
w@oe/ooser device, is inserted into the inletPCT/US2006/040002

pushes a tip portion of the resilient val ve 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

t hrough the vascul ar access/ |V catheter device and

: hod | at th Lt ' .anl .
saon BRSBTSt LAl B A g pest

menber of the valve is sealingly di ed,and, ret.ai n
concensigplfy Resitinngd agansh thea Ve SEatp it Sepi BV L e g G 8@9
woul d be desirable to provide such device,thgé IS ..
syringe} erssomecsr dgvice isnpaited dite theavalebrtRushese WnReTHpR P Hrilient
as conpared to prior art devices. Also it would be
valve hdabinmahily sb st tevelvemeehisdsfonnead awapfromdepiyalve Sepigh byeak the
skilled users to utilize the catheter device.
seal. DEFINI TIONS The instant/present invention is nost
clearly understood with reference to the follow ng

gﬁ‘rfl}lgg g/%%lgg)%td@;;%ggtﬁg rg;n@é%;)- lv&fa }rz:a%{rzulgrg ctp%%néteggeaéulch %se an IV catheter

essentially on the same axial plane as.the seat area.

device Tidnding mn ingingwikya for contplling ghe finyepisiué in ehendgstigh through the
refer to a location on the device object or part.bein% )

vasculatiascayg/B\e datitbradevics and methetls tedatediberetsdi b wbuld e pavigularly desirable
and farthest fromthepatient in connection with whom

to providtSsuee¥ dedicd & wisetdthwhen niditbetlefthe ealivs isussdihgiyndispesed and retained

nor mal operati on.
only within a proximal portion of the device. It also would be desirable 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

The 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 personnel and farthest from the



The term "distal" shall be understood to nean or refer
to a location on the device, object or part being
wale@cnssesl which is farthest fromthe nmedi cal Per/sEs20e040002

and closest to the patient in connection with whomthe

device is used when the device is used in its normal

operation. The term "nedi cal personnel” shall be

understood to be generally inclusive of clinicians,

surgeons, nedical technicians, |ab technicians, nurses

and the like. The term"patient" shall be understood

to include both human and animal s and al so shall be
patlentrlrlé wrga%%tvc&,\g{% l}jl(?rglgﬁe &n)éé' c%né gs%ld%vl}eﬁ e t ﬁe li's{l&jsgﬁ 90} gbrmal

surgical procedures and dlagnostlc procedures medi ca
operatipeat ment s and/ or ot her

technlques/procedures/treatnents r f or med

Hawpierma] distald plabi kegindgsiopd fo ey 91 refgg to *’cﬂoﬁﬂ‘rﬁ’&}% the device, object

facilities/laboratories or the |like. BRI EF DESCRI PTION .
or part GEing MEcDRAVIVNGh Eofarthedt fiolethe medispkpeaioanel gnd £lopeskto the patient in

nature and desired objects of the present invention,
connedtieh &figneleon therdgdiee istustd@hémihk dewingistetdinl ischormal operation.

description taken in conjunction with the acconpanyi ng

dFRWeRD«hEdE BerswiRIedhall bl keidab &l Beeeadaltiatiasise of clinicians,
denote corresponding parts throughout the severa

surgeo}{é i M EPRY EhnP BB S dBh R AL qm\“é%? E\ﬁ‘d Melkkg. 1 is an

ononetric view of an in-Tine valve IV catheter; Fig.
iS a“S|de”p i al hall
el R R ik
the i dlcated are det shown..i A Eig.
be inchigv g0 58S SE BB BN SoHEE R PRl D PosHse 18"%@”%1% ot
an in-line valve IV catheter with an o?{ect such_as
limited tetspesierd procadisen and sHagnpetisprossAuieaipgica! rrtmppts god/or of et
therethrough; Fig. 2B is a cross-sectional view of the
techniquesipravedwad/ireattnvnts perfrmed ihospitefs, ckiniog dogtor l§@ffices, diagnostic

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. 14;



obj ect/ needl e/ cannul a renoved for clarity; Figs. 3A B
are various views of the proximal housing of the

w0 peo7ions78/al ve |V catheter of Fig. 2A; Figs. 3 T/DSENE040002
various views of the distal housing of the in-Iline
valve IV catheter of Fig. 2A; Figs. 4A-G are various
views of sone illustrative enbodi nents of the sea
menber enbodied in an in-line valve IV catheter of the
present invention; Fig. 5 is an axononetric view of a
ring menber of an in-line valve IV catheter Figs. 6A-C
are end views illustrating sone enbodi nents of the

-oxi.mal end of. a.seal nenber:. Fi i .
dip R actsnation damars e or st oBt Bpsddrdn Bylinevgively catheter
. in-line_ valve IV catheter of the present .inyention,.
with arhoRjqh guck a8 SR FRSHEE O fr %S%%?@Elﬂﬁ’émﬁﬁ?@ﬁ’am&&f?%t
the obj ect/needle/cannula; Fig. 8Ais a

G 99% 1S 8 ChdsQBétiohAQHEBY bf the Yil-BMé PAlvaIv &l oﬁm‘%( 20fwitihe
in“line valve IV catheter of Fig. 7 having a distal

. housi | [ t internal cavity structure

d”dm?g%g%%%Pﬁ%§§m§§§é$$ﬁas illustrating displacenent of a
sealing portion of the seal nenber responsive to the
iFigeBA| Barofarmunecesof the praemadersing of fiegs-1ing Balvel\§eatheter of
an axononetric and cross-sectional isonetric view

Fig. 24.espectively of the distal housing of the in-line
valve IV catheter of Fig. 8A; Fig. 8Dis an
axononetric view of a disfal housin hav*

1 f } thegd h g zﬁno ertht fFi
iFigeBhal aavariops siemgof 1<{t@l_h@}1§mg] P BT VA catheter of rig.
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
w@reaosasre) ; Fig. 8F is a side view of an i nt erCEUSENG040002

menber mat abl e between and to the proxi mal 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 nenber with a

renote septumthat includes a collar portion with the

obj ect/ needl e/ cannul a i nserted therethrough; Figs.

9B-D are various cross-sectional views of the in-line

val ve .l V..cat het e f F.g. 9 ] .
welt as yslgiite itaemicghot e T foolfilbl e Aol fopBiaredfisive o the
) _9E is a cross-sectional view of the seal nenber with a
insertiongfgmeses st ek 45KE5 i ncl udes a col I ar portion
illustrating the effect of insertion of an

Fd:LoB/ O SRAnGAEAHMHS atdWrOsaRAidRA1 BERbERVIW Bspetiiely of the
a cross-sectional view of an enbodi nent of said

. anot LA- . r of Fig. 9A in which

(hﬁdl?ﬁ%ngggwé%%h%%ﬁﬂ%ﬁ§Z§wg¥ﬂ§@§g§gﬁénner sept um whi ch
includes a collar portion;Fig. 10Bis a ) ]
FQSD 5 en hkanaletid Bowof adistal hotsimghaviigeaother wéarka cavity
according to the present invention enbodying anot her

structufll @l lnoRQutEkiFhsgbodi ment ; Figs. 1A B are
cross-sectional views of the in-line valve IV catheter
illustrating an exenmplary use of such an |V catheter;
Mg 8E1is @n erd weWe a@én%lélp%%%g hayang BQHer Weéw\{&FV Wﬁémcalfe (eg.
in-line valve IV catheter of Fig. 1IB illustrating

grate sfrbature);f | ow i n one directi on when the sealing portion
of the seal nenber is displaced responsive to the

'P[}E%ﬁ:‘ iis M efvie%v O, asnemf%;mgdill&%{engb%}l ln%?a"olead%gveen 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 object/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 object/needle/cannula through the septum;

Fig. 10A is a cross-sectional view of an embodiment of said another in-line valve v
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
WO pooeos48es1. DESCRI PTI ON OF THE PREFERRED ENVBODP@GEENH2006/040002

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 the

cat heter over stylet/sharp/cannula type of FV

catheter. As is nore clearly illustrated in Fig. 2A

the stylet/sharp/cannula 20 is inserted through the. IV

t er assenbl. . |.V_cat.he: j j

5 1555 BORE SR b ielof g AT RO o Pk el IR present
. the n end 252 of. the catheter tubular nenber 250.
lnventh%e@gg‘gﬂ%W&]’Faﬁﬁ?ﬁ hRHSYIE TPOLHBES skilled in the art,

a user inserts the piercing end ﬁz of H&e . ‘

Jign &1 Adharesresarsaeiionabievneighgi-insevalyg LY cafftgter illustrating an

subcut aneous tissue of the body so that the open end
exempREPussfof simd andudathetemenber 250 of the |V catheter

assenbly 10 is disposed within the bl ood vessel (e.g.,

i . f the i ferri FLGS.. | A
B O Sl G BT R Ay ELe g 1
s g SRRt e P SO S P BBt

which will be described in further detail below A
respongiiv e tothe dtsettion of papweril adesrdeyife 2 may al so be provi ded

to view flashback. Referring nowto Fig. 1, the

i1 . . AS: Ly - .

S st e B 0T R ot PSR ccording o the

secured to each other so as to forman integral unit
presentinienfiolia s t o form a pressure boundary. Al though not

shown in Fig. 1 (e.g., see Fig. 2A) such an in-line
DESCRIPYRON\OE 4tHIE PREFERIHD BMBODIMBNTNC| udes a seal

menber 300 and a ring nmenber 400 that sealingly

secures the seal nenber within the proximﬁl Qousin%
(Referingngwitp @%‘@gppﬁggures of the drawing wherein like reference characters

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

11



configuration). Wen in a valve closed configuration,

at least a portion of the seal nenber 300 sealingly
wengages7sone i nner surfaces of the proxinmal heCEUSP06/040002

100 thereby preventing fluid flowng in either

proximal or distal directions through the in-Iline

valve IV catheter assenbly 10. When fluid flowin

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 sealing engagenent with

B RS A A At

artlcularl descr.i_hed her uch

opposléﬁsaaa P AR e P %%mefw@ﬁ SR taper or chamfer
pr oxi mal hou5|ng in either the proximal or distal

22b whil willeglegcribpan firtherdetahbrloy o WOV AL EpRgarCH Rt may

are constructed of any of a nunber of bio conpatible
also bematvaddédatb sidenfiashbadk. t hose skilled in the art, including

bi o- compati bl e plastics Al so, the proxinmal and distal

0 S|n S are_se .
RS ERe T D AR Tl RLer ML, Ain0ha o proximal
adhe S|ves nechanlcal connectl , . .
housingl DY s AE LI RGOS A5y S L SR B g dtcgral ua
appropriate for the mat eri al s the housj ngs are
and so @stesform e peessire bewndaty. phlthauel netrshevs deFige hi%g » $or&ie. 24) such an
proxi mal and di stal housing 100, 200 are configured so
in-linetvalve Tdnatbaidr akehbly 10misolindedesg s¢d oepmbera) pngl apeE member 400
of the distal housing) is received within the end of
that sehlilypdcb@es thessdl Ageniter guithine prgimadoldfg Gfe., tmthe sealing
proxi mal housing). Also, in further enbodi nents, the

config aﬂ&igmh&qg a@'aﬁ/'é%losaﬂ)é&ifigﬁﬁh@ﬁ et LARStgouedrest thd seal member 300
onpati ble plastic an he proxi mal and di st al

seahn%\g F‘I?ﬁaﬁc%s 8?{62181% S ClrRds Bpth@ gﬁﬂ RARLsiHS i @tgth'éffet)%'r E%Q&htﬁlg fluid

esi Ves. up Ing end 11

ﬂowmg éI? éﬁb}é}%%’ga @68]{# iglI’F&logSe S Ih|ﬂ¥e ?101 '\QWG AfheP ads bly 10.

0 an ex erna evi ce (not shown
such_ as n

When fluid flow in elther (%rec‘u!)r\ll th%\ll 'the 1n—1?ner%lve I\/Icaﬁleter 10 is 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
WO bwrd4482 be injected into the patient via thBCT/US2006/040002

cat heter assenbly hi particular illustrative

enbodi nents, the proximal housing coupling end 110 is

configured to forma luer |lock 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 developed that is appropriate for the

i ntended use. It also should be recognized that such

. . o - r .

o RN N o Bk SR LB A0 Bkl
ot B P b g PP TR e o

ose S art

treat nent. and/ gr di agnpsi s,. w r.ef [ t o FL.gs.

In pargiaTg BTGy Dearava G Topetie Tk 2 efeoplified so thatan
val ve |V catheter assenbly 10a accordjng to one aspect

end offhe|oRYSHE f¢-& > Biating @%%?%gOftthFe@@é\‘ housjnghis gepefvigd withgn the end of
val ve rv catheter assenbly 10a includes a proxi nmal

the oty hensing (E@0anatmgaing tl 20 ofithe praxgm0®usiag)s debo, e fityther @olgodiments,
and a securing or locking ring nmenber 400 (hereinafter

the prgamar ald distildioasingohrt comaiibted bf nbiorempetibld Pliktic and the proximal and
Ref erence shall be nade to the foregoi ng di scussion of

distal h&%ir%@ Q¥ FBUred@idikabh Sthdt udieisitrA@hiclPdding 0P adtesivkg. 1
for further details of the proxi mal and di st al
housi ngs 100a, 200 not ot herw se descri bed bel ow. As
ndrcoupling sduil g of {heiproxisal kausngi1Q0 iy gpaeralnconfighegd sorqe to be
proxi mal and di stal housings 100a, 200 are joined to

removahlytvouplbéto ancextepnahdetiee frog slswmg stdduasdaninzehBAripfIVipuep or the
IV catheter assenbly, the nost forwardly extending

like s@aytb atlew adfuid signplé(S) talbe hausveddgrond thegaters pacihe IV cahetth@sembly
ring menber 400 (i.e., there is a gap between the

10 or §4 SdiglalPe/Biddeedamd thd)Satichida PRV I hetePassSbR: TR ParBidiilhr
of the distal housing 200 acts on or applies a force

illustr%rtgvet&%oﬁ%@%ﬁﬂﬁﬁ?ﬁ5xi§ﬁphﬁﬁf1@%oﬁﬁi 09RY i CRNAEuEl B RBRla luer

nerrber e put into sealing engagement wth sone
lock t}'fpnene%ﬁ cgl%{efc it i {(ncgvlvqne to those skilled in the art, although the end connection can

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-
line 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
waeal/omsnber 300 by the ring nenber 400 when tPET/DE006/040002

menber is secured to the proximal housing 100a at a

predeterm ned | ocation within the proxi mal housing. In

exenplary, illustrative enbodi nents, the seal nenber

300 is a bell shaped nenber (e.g., see Figs. 4A B).

O her shapes, however, can be utilized and thus are

contenpl ated whi ch ot her shapes are generally

characterized as bei ng capable of exhibiting or

e o5 00, LB SH FEGEL P RS 5RO P bl o
s e RO e B A5 Tl B ALt s 1000

that allows _at |east a portion of the seal nenber to
200 nobetherpisrdssabgd kplgWor axial |y noved along its |ong or
| ongi tudi nal axis as herein further described. It

sho . i 7. i . 1 .
S e BRRLES el A b in it e
e seal

t menber .cap be constit ut ' j

1000 05r S5 TEFRRBERER, BFp SRk P G dperPerbas

assem’q% Rﬁfgélg%%%r\x?arg_ﬂgj l_e;?t)él I%é %ﬂ%réacc 4 afrtﬁ%aig{?hé(éllsgfg8P§)%feﬂs£?ce§ﬁt?§m the
310, a distal portion 320, a _sealing portion 330, a?

ring membrs 40 & thers dpa gancbedyrendhe disiabhoysing and dirdingapergher). As such,
t hrough apertures hi nore particul ar enbodi nents, the

no partsefahe distatiensida@@00 acth odesapplis & fatd thealsm@lﬁbw N sass to
340. As described herein in nore detail, such

thereb £ OTRE B8 SbA McdibeRid 1) putinte s@ilibg engagementtveith ssmeamalsurfaces of the
force is applied to the proximal end 310 of the sea

proxin{5E BRI 3Ba S UG ReRBibé PherbiN AR SicR s@@th eafgaheithesults from the
coupl 1 ng device being renovably coupled to the

compr%é 1 lirRG s%glqnér&l?eé @’f)__? g.ﬂlegk%ghé%er RO $iheg thtARR- member is secured to

rring al'so D, the proxi mal housing
the pro%c?nqgl h'oﬁsiﬁé’ T{)dagaltl %%gedse%rn%%eh ?oc'a{i]&l &iﬂﬁin the proximal housing.

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
Jeast a portion of the seal member to be compressed and/or axially moved along its long or
Jongitudinal axis as herein 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

14



an inner cavity 130 that extends along a |ong or
| ongi tudi nal axis of the proxi mal housing 100a from
wao b@7/e871g end 120 to the coupling end 110 of P€TTES2006/040002
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 tubul ar nmenber 250 therein and so that
.the tub i . [ [
materig R IR o RGBS SR BBt AMRNGD
nunber of techni ques known to those skilled in the art
SH'Shi ch are appropriate for the materials of the
di stal housing 200 and tubul ar nmenmber 250. In
i JuH 8 kEAhienfbee B STaRE Fig 1B )Wedads alpesrimal ¢ 10sa disabportion
to secure the tubular elenment 250 to the dista
320, a %Eaﬁgg%g&itlﬁg 390 A And e g?x}iﬁl%@ﬁtah@ Bn®br th&i@ tREaRWRI3B IR through

tubul ar el enent to expand outwardly into
mechani cal .en e i t [ | hg. . h
s R AP RAER ol HOF b bslappary o me

. . within the distal .housing, using,an adhesive. .l.n
windoy i1 AhdeseHRSERR B THESET: 285 CPRDESUT S R FmERoecurs
di stal housing jinner cavity 230 and bofh t he di st al
when gacurddl frycobapplird toke prokmahpndifRithescal BeR ?fﬁpéagk?f for
the inner cavity and tubul ar nmenber cooperate to form
exampie cpntiomaltihs céuplind deyirebsing wnivapbly @puﬁlwgwhm@lwhng pigl 110 of the
end 220 of the distal housing 200 to the open end 252
proxin@fl héueng 10|l ar menber 250. The proxi mal housi ng inner
cavity 130 includes a first portion 132a and a second

portion 132b second portign hei f.l ui oupl ed.
e bmBE oo TS rorD B gorp oyt T ittt SRy Bnciude
~ first portion 132a is configured so a,proxinal,e?g )
an innertrayisni3( thet axirads alosg alqnggr eneftadiaal s qf fraproxigyel Bopfing 100a
so a groove 140 is provided in the inner surface_ of i
from théwmatingnend 128 the doipléte qudrlil ) ofthe Preximpkhousiagd Siaidaskygthe distal
portions are fluidly coupled at the proxi mal end of
housirgl?00 fiidledes po irtnepeavity 280 drabextends along a long or longitudinal axis of the

charac

distal housing from the mating end 220 thereof to a distal end 210 thereof.

As more clearly illustrated in Fig. 2A, 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 housing 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, a 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 proxinal
whowsionz78.00a. I n nore particul ar enbodi nent s, PETTES2006/040002

i nner surface of the proximal 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, forned, cast, nolded) in the inner

surface of the proxi mal housing 100a so the shoul der

is located a preset distance fromthe proximl end or

s 355 ARS8 G OB R VS b i
th houl.d 142 d .CI iall b .
o s S SHASE o S TSR S M e

_ inner surface éi.eu, towards a |l ong axis of%%he i stal.

cavity R¥flandrhgrh thydistal hevgieg00aps the ybplapmemierfre.c Wr%lff’é‘i‘f 1nher
(e.g., spacing fromeach other and depth/height) so as .

cavity tugl tubalei memberdohpdrate tdEormi anpntinyeye fluifd pregsurebarpipy frpm the mating
t he regi on betweenthe shoulder and rib so the ring

end 220®Rrdistal hotsigd 2@rto theopemend 262 dhthe pubotkdr meimbeo 850.ng
100a. In further enbodinents, the lip 142 and rib 144

are arranged so.the spaci her ehet ween is,.sufficien .
Lo R hnes R aP SO ee a8 RN B 207 B e portion
menber 400 when it is disposed between {he shouIdFr. .

132b, tha 3ccond peition baimg Auirly peupledd) the st parfep &Fé%?oé’r* Bl heginner cavity
maintained in fixed relation to the seating surface

first pdrfidn d32aps oxifrgatedtso agirorjmab@ul. thérpofiineladesarsenting sapface 114 (FIG.
illustrative enbodinments, the rib 144 is configured so

3B) andSota@révavadaighiretided Bi tHeinmer fuafhes dABaingBt quvit@ Byst portion. The
extending in a distal direction. The distal side

first atilet S oktforB afd MREK cOUPIERGEHhE PRI @hY of the @irst poftiod. The groove
direction away fromthe |Iong or |ongitudinal axis of

i | | Gk My Ab it Shdnn&l AR}/ I10HY dxfis & the
140 1s§c§%§%o%lt%%§%§iml H@ﬂg‘?ngyn&ti ng end fZ%%.&% so,

.t%i ﬁ&b % i ncludes a proximal side surface 146b
proximaigt “'n one enbodi ment, the rib

In more particular embodiments, the inner surface of the proximal 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 100a so the shoulder is located a preset
distance from the proximal end or seating surface 114 of the proximal bousing. The rib 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

WG bmalodsrs 142. |1 n anot her enbodi ment, the rib pPeDKE2086/040002
side surface 146b is arranged (as shown in Fig. 3B) so
as to be sloped upwardly towards the |l ong axis of the
proxi mal 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 surface 146a also is preferably

the shGdrig8 FE Do R iR RAELQLOEY cflebi RBSFed fARE k)fotxﬂhﬁ mxtial 100a. In
nmovenment of the Ting member 400 during the insertion

furthepén%:o%?ﬁent% Qhé’l‘ﬁ% 121#1*}9[{ 144 «J.ré‘ a A %‘g%%%ﬁ%ﬁemkgﬁs

I nner surrtace e prOXIﬁH u3|n
wes S ATl R th?sﬁ’%ﬁhl%ga‘é@%éfb%adssposed
AT b A BRSO A s

end or seating surface 114 of the proximal housing. In
relationfip Serspdgmurace dfodpraximaldwasingdifer 300 is inserted
|nto the proximal housing, the ring nmenber 400 is

FI% g?ﬂ%glfls ﬁt.l at}v% ﬁﬁ)o e%?seﬁlte bol 49-rIS (ﬁu}éaeso as to l;flave a

one € ment , I nner aneter

s BT BB B B 0RREs v

there is an interference fit between the r|n genP .
SIOPGMM%%WW%HW& ig grdirgetion ey msdengird alpgﬂy tnal axis of the

aging the ring nenber 400 with the proximal housing
proxmm using taad iae fivel directiny (it , tawandrihsrprofimgbleansinggnating end 120).
t echni ques known to those skilled in the art is used
Also, the rieleid aniledsds laypredamal sdd sveface hpbrEigh8B). 4a®nt embhéiment, the rib
proxi mal housing 100a so it is adjacent to or abutting

proxithd] 8ideRatthadel4 68 &larrahhébsodt Bdabeintiang gardild iateeppogng sutfice of the
seating surface 114 also is set so that when the ring

shoums?mbzsrmﬂaqethelsm%omﬁéﬁdthb ﬁbtp'i‘&uﬁﬁpﬁd/eesu;fﬁge 146185 8@&ged (as shown
mber 300 is generally conpressibly and

in Fig. 3B) so as to be sloped upwardly towards the long axis of the proximal housing 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 housi ng 100a
bet ween the end of the first portion including the
waealiong7sur f ace 114 and the ring nenber 400, P@I/ES2006/040002
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 mechani cal retaining puts the sealing
portion 330 of the seal nmenber 300 into sealing
engagenent with the seating surface 114 of the
proxi mal housing 100a. As described further herein,
the. proxj £ . . .
embodip AREE ks LGRS S0l i QPR L BRRERIRASEEC fing momber
. portion.132a and jintqg.the .nner,cavity,second pordtij
400 is Bgpphileasp g readignio B oot 9 ol Mot G RRiG, the
) a section of the innper. cavity first portion 132a, ﬁh 1d
inner dizgraloraf e PO beiEEdE die e e hS T SIrfaGE RSNl e Fhoulder
Is set so there is a close fit between the distal :
142 is pramgedep Ba0thore is preintasterenge fibegtwasidhe Hag s1spbst 3 and the inner
surfaces of the inner cavity first portion 132a. hi
surfacd thefehemeclimnitialiy et gaging iee fimpwembiérahdd vath thé proximaldevsing h00a.
of the inner cavity first portion 132a is set so the
Altern&livelyahnyosird dudibed 3Dsediiringtectfgles Risvneto tBER skillet fn the art is used to
contact with the opposing surfaces of the inner cavity

hahilc 518 scPRE i gld &@ber! 400 30 et @fmal KuSink N 064 st BB Ent to or
mee afus g}{aste SO thatgji\ﬁ)\henert he at eng_\asrtmsor?e %orti on of %he

. ealing portion 330 is displaced fromthe
dmmn%z%%$ﬁ§ﬂ§§;¥§ce 114, the seal nenber distal portion

320 is put into mechanical and sealing engagement with
tTids prepasintigedsdatncegra tHeaesing suiface t1Haldonneat s thai when the ring
first portion 132a. hi yet further enbodinments, this

membér00is GikI¥Bd B the Eroveé 140) thdsehl mbaber30e is@atbrallp ohxepreSiily and
is conpressibly and nechanically retained within the

mechaRIcQ) FRlindAHE IR he ROBmABENERE 100£H eI thB kn®BLkh Fird: BBrtion
I nner cavity first portion 132a (i.e., end that
] i | j . 4 . ri
netoa 51 085 055807100 U RnbA ool AR08, TR a0

I's malntal ne
(Fig. 55 gf t%g %@1& Mens Ier glgodn \%ﬁﬁx te%eal member 300 rests/abuts. This predetermined

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 portion 132a. In further
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engagenent with the opposing seating surface within

the inner cavity first portion 132a. Wth these
w@bwve4gdescri bed configurations, the pressure PCTNE2006/040002

housi ng created when the proxi mal housing 100a and the

di stal housing 200 are joined and the cooperation of

the seating surface 114, the sealing portion 330 of

the seal menber 300 and the ring nenber 400 conbine to

forma structure that functions |ike a valve. hi yet

further enbodinents, this inner dianmeter is set so

t hat when the seal nenber 300 is conpressibly and

embodiﬁgp&etgllﬁ Cl}%:glg &l op dﬁ&rcﬂ’ ﬂ%J‘l%an Qi Blst ﬁ@"ﬂ?h M8 aLQ0& so the

OXInH e | nner “cavl I rst
portion d that | ud h
s D O A S e
di stal portion 320 is nalntalned i n mechani ca

cavity firstaparign Ega deaddiionaiiningpreligpgiests Ag se S Wﬁl@n &tfraﬁ Feg some
within the inner cavity first portion 132a. Suc

portionr cecsealondmesrgeajmgwortionl 336 i dispdaged ﬁl%ﬁéée@%ﬁuﬁfﬁfﬁl 14, the seal
the seal nmenber distal portion 320 isessentially

membes @ftil péktibn 3LOE yut ntd methdnakimdgedli@engageasnt with dwsi apposing
axi al forces inposed during operation of the sea

seatmg'EﬁHJQc.%rw@QlQtlfﬁnﬁé“%a‘l'lf}rﬂiﬂsﬂ%rﬂcﬁi M2al V catheter is noved
rom and between the seal ed and open conflguratlons

Alternatlvely, the seal nenpber distal portion 3%8 an 300i
Beygtefp'éh%tembyd@é‘@tﬂ thip Wftdli?éneé‘?rd% PP theby Prh e ppyp guember 300 1s
usi ng any of a nunber of techniques known to those

compreskiblyl aad niacharieallymetainnd witinthe piosing dowting Hifadiepreesn the proximal
(e.g., epoxy), nechanical connections, welding (e.g.,

end of Hetihs oavisy fivel phirtig 132Kz and that Ilmﬂndeathej seatimgragrface 1 14) and the
t echni ques and ot her techniques that are appropriate

ring m&ﬁﬁerhb@ BN hdhdet NiGal VSO TERD idbRit4iA&d inuadohanital@ami sealing
Further’, in this enmbodiment the ring menber 400 can be

engage%eﬁp%ﬂﬁ % hgn}? Eeﬁaﬁg ¥dr§a%9 w?tﬁm"%ﬁe iRePERUY diest ?Qﬂiohl 19pal With

assur ances remai ns axi a

these %D aye ﬁiﬁc%lég CPBﬁ%uda 1onst 1.jﬂe %&@s&% f?é(ﬂt "lli@hsﬁ‘é)&i%é@@wﬂgxpﬁ)eﬁommal

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 1 14) 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 annul ar plate |ike nenber. The
walr@mes4srs of the ring menber outer circunfer enke€r/U8R06/040002

(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 diameter of inner cavity

on either side of the groove). The thickness of the

ring menber 400 also is set so the ring nenber has

essent dll&tsle&red)torﬂﬁ’e Bkidlal T 2\ szﬂor}e&ﬁ%xﬁ[ RPYR irhOsed dyring
s el 8o

e r|ng menbe is inserte

opera’ﬂwcﬂmt (ﬁ]t%@?eﬁgﬁlgl%x& BJOQ 91? Ith)?gxg 1k D9y %ﬁet!msls E{‘E)LV% ﬁjoﬂl qld between the

esire relations

he seat| rface 11 t at ed ano

sealed i g1 ontgu B A LowaiveE: (st B ﬂl@t“ﬁ%%a? 3 m be
and the groove 140. Other ring nenber enbodi rents are

separgiRly, sscpisddo Feraprimet kausmerl8p? psieg Ayl apgmbeiof togmiquge known to
di aneter of the inner circunference 404 of the ring

those glahi¢shbin tho@t fncluding thewserof dillviveete)g. i sposvt meehanivel ¢anpections,
menber extends inwardly of the seal nenber distal

weldipp(etd. ,amtraadhic swebding)habzihechsmidal jortietecidiigiea land other ©chniques that
does not becone disengaged fromthe ring member during

are apgfoPriatBlfSicthe AR ridisaAMERRKinG$ arkREndtMBRA fdh. CRIFHHSF, 8N R dbdiment
and the thickness of the ring nenber 400 is set so

nr{éf}ﬁémﬁe?@f% h&%é@%ﬁéﬁ&dﬂ%ﬁl %;Hrf)%gé(%bt asg bﬁJVl(ﬁtddﬁftﬁﬁﬁsasﬁﬂances

e seal nenber 00 remal conpresse

that thrg%gaﬁ %n&%l kéfnafu?sta%ﬂg c?% ?%56438 r\]&g{htotﬁé B}r%lgchngﬁgrxgﬁ%%é ?&)a as

I nner cavl |rs

h (% 1ﬁ§o so the seal nenber sealing portion 330
mﬁu% ﬁﬁf sealingly engaged with the seating surface 114

e., in the valve closed condition) hi nore

pNs ilh&thRE HERR OS] ithed Sring (9o d kMM inghn 8B ERI001i$ ard Binuk@ plate like
the provided cross-sectional area 1s appropriate to

membs VAR dléﬂetgle(?ﬂ tﬁeeﬁln% fbinfed Au@é@’ c§}9ﬁ1ﬁlfe¥én9@ 304 6. eg ou 59 ﬁﬁh{e%i) is

pressure | oss and Tl ow vol une further enbod nents,

generi]gfgse{ é?)”aeﬁor%ﬁ’" ORheE Itlné Pretblr Qec%R/%a 1r£ Iglffd I[elnﬂlgi;nsqﬁgl;%%d é%n, the

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

WO p00/044828 gr oove 140. Wiil e an inner circunf er BCIES2006/040002
of constant radius is illustrated, the inner
circunference of the ring nmenber 400 can be configured
and arranged so as to form any crosssection 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
made from one or nore of through-apertures through the

PRefkfid #‘ # BRIR IR MRKdiNdetdPot e inhb N Gr RN ke 409 of BléGihe

t hroughapertures can be arranged so that they overlap

memb@f‘ idb (2 anmgxt &]Sﬂlet%xg 8 5O '%he u T a g%tgn& Pﬁ\%ﬂg of the seal member

or arranged tO or sep

t hr.ou res..n furt the

distal rr%tﬂ%?'f%%% thl el S .data‘?grﬁrnﬁﬂaméizr lﬁeélt%?ree&fmm the
the outer and inner dianmeters thereof so the ri

ring megbsduring Uigaflsosthe dismectones thedmsy plgpigregee %@mﬁq{w thickness of
ring. In such a case, the ring nenber material is

the ringahensherd08 & seheo thitribe riegivembeties elfiisniaéd stiffness so the seal
circunferentially (i.e., make the ring nenber outer

membei 200etemains tainpesjed tand frechdnidaBy ectaingrdtweom theipoxinha end of the
groove and so the ring nenber can return back to the

inner Y fied Ip@ﬂioﬁfl 30k atethefin@hdegibet AiRidol 0Nhd SeaC@Bbatsesling portion
It should be recognized that the foregoing described

330 refldit® SRS SheBb&l wikll 18 Sehb VErRE 184 (AW iR mhx%%l&fed 8ondition).
nmechani smTor Securing the seal menber 300

In mo?etp%lcmr GHI[%Hél!l’I{égtS]&g ﬂ‘ll}e;rg'ld 'ete. S S€§SOV¥hé F% Q/'ld:e %1‘0%& 9&%08&1 area is

resent 1 nvention ze any

. . SKE 1 he art C seal
approw?r%@res%aéqti lr%{h%?@rrecanﬁaorrr% %ﬁrrﬁarreﬁsrfﬁrrrgaﬂi@@g
and so as to be capabl e of carrying out the functions
Volum&b skarfprlaer eﬁ@@émrrnfsgﬂleeﬁ@r digBeIcHa AEb10 tgafd}w IR {pepber 400 has
further enbodi nents, followi ng insertion of any of the
sufficigpt Rgxpbiiyde allpe @qm;ggnember to be manipulated within the inner cavity 130 and

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
further secured to the proxi mal housing 100a usi ng any
w@booa/omsmber of techni ques known to those ski | PEHUS2006/040002
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 nmenber 300 is arranged so
It extends between an exterior surface 304 of the sea
menber 300 and the inner seal nenber cavity 302
t ﬁed'ﬁﬁfler RaEht fhatifls fRRLE 2 ihdudR @ rslisegt iBNextends between
t hrough each of the wndows into the inner cavity 302
the ou(e‘? ?&Pm?% d’@%&exfslﬂlff%rgoflﬁ tlpeerh%%érgﬂ)e‘? G4 \%ﬂat'ipéo(?nétﬁ%s referred to as a
patien or can ow Int opposite or another
.. direction through the .inner .cavity 302 and out through
solt e Bt 3 25570 P e RIGHT ST L% RO g gt AR
bei ng. extracted fromithe patient such as for s ling..
comprgsseeh seeayerential i g Byake s sing mempets pyter %ﬁmﬁﬁeh% 3 agacﬂltate
is set so that the resultant cross-sectional area is_
insertigp prte prei gaoa etand ee thelsingghembise canarsture Back| tathe desised outer diameter
conditions (e.g., desired pressure |l oss and flow
after insaltiomes conipletedunber, | ocati on, shape and size of the
wi ndows 340 in the seal nenber also can be used to

congr the axial_ stiffness d stahility. of the seal
R bl aeRodte e HEabe RS Aok Blelt et e of a fow
di spl acenent force that would be applied tg the .
examplespiapagchamsm Jarseaprngibe scebmenpersdld taths nrexipglausingd 00a. Thus,
proxi ml end 310 to be noved axially to di sengage the
it is wghialthqggopoof the pre8@0 ifveohont thartieatiyngherdedhaime n to those
wi ndow pl acenent al so controls the restoring force
skilled inahbe frhby saih thesdhbmedba 300 chidbdeeco@p adbthe podximal housing 100a and
generating to restore the seal nmenber to sealing

50 as 1B MY IGSBRIGL cirling bhEhS Balcliog ®irbag Bertibdfonihe@kal inftgnber 300.
axi al” di spl acenent force is renoved. The proxinmal end

310 of the seal nenber 300 includes one or npre raised
sboyet §utheggmbodiments, following insertion of any of the herein described ring

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
W b@708870r nore rai sed sections and whi ch ar ep€T/Us0e/040002

coupled with the central chanber 313. The proxi mal end
310 al so includes a septum 316 (FIG 4D). The raised
sections 312 and the channels 314 cooperate so that

when the sealing portion 330 of the seal nenber 300 is
di spl aced from the proximal housing seating surface

114, one or nore flow paths are established between

the centrally positioned chanber 313 and the sealing

(such %?vgl%e;n%lg’ %?)Fm%@?ﬁ%ctéﬂé@%%%@%aﬁr@ shBiPadr8t §dn%1n§%glpig§xles%;a}rhe

aced o) ace 114 of th

housi ng ,100a .corres ding t val condi.ton
nmbefy Y g oD 1t e Bafe HEh CRSE- ER0H e
proxi mal . housi ng. 10Qa,. t hrough, the centrall
approf e o AR REHEF S99 i Bioth G fvalesir B oS flow
seal menber 300 and through a section of the inner
volumghvity first portion 132a that is proximal to the
seating surface 114 and the seal nenber w ndows 340,

trr’ghitsgﬁ{g%ey qgca%iglg,l/sP%en%]grf}ié”toﬁ g'%‘lﬁlﬁg&gs 340'1{1 %@&]glt Igﬁnéﬁé?iylso can be

enber 1 mner \ _ a portion o
ased B G Pl R P MR S0 ST pcmen

|V catheter, and as illustrated jn Fig. 2A

controks the atipldisplasergnirfgres thas woul esaﬁallg%’ofotﬂge wayén’cﬁl ROt the seal
the centrally positioned chanber 313, through the )

membgi0tmease themtoximabenshs 0He be swivedrstiplbt tojdigsagagedls tepling portion
302. As also shown in Fig. 2A the

330 fremthedchtipsupfaca ithe windOw alsenpa se sontols thghettdrangsfereigat the
portion 132b of the proximl housing 100, the

seal me@BET F0l Woul @B&¢ HEbleRE BérRentBE t¢ Rstottoihe 8¢ ifertiber forsehlig
ring menber 400 (FIG 5), through the inner cavity 230

engag@herdt REMIhStAlind Qi8I 91 2 AT HishREGHER £§:0@istrbiabY A
nmenber 250. The septum 316 and the proxinmal end 310
are made of a resilient material (s) that will re-seal
t Hesprokined ead § K} oftthesest meabersi9fingledes no¢ ar morergised sections 312
wi t hdrawn t hrough the septum It is contenpl ated that
arrangeth ebahakgntetig pofitioned chamber 313 and one or more passages or channels 314

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 the 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 woul d pass
wo@rooanosier device or instrunentality can be uBE€HUSI06/040002

formthe opening initially in the septum 316 and
thereafter the stylet/sharp/cannula 20 woul d be

inserted through this initially formed 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 proximal housing

o 008 MOS8 FELLRS PO Bl RO TR DS o
i RS S EPTER LR a5, PO B s

(such as shown in Fig. 8A) is inserted into t . .
windovep#d, Higoush theeeabwepberipnes sayiyr§?2 ofgmﬂgg ﬁd’&%%ﬂﬁﬁo‘é}ﬁﬁh‘&“‘ng

100a, the syringe or other device portion contacts and
inner cpuisRS® and &/fret thhepeprepst 2Aibf tha hbeleo membenddGeal nenber

300. More specifically the syringe or other device

ti t act d h I i ;
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thereby axially displace or nove the sealing portion
througB 8@ stalomemalyes insshedviy 394 Haslso Thowia Fig. 24 thedel/ spigp anmula 20

exanple in Figs. 8A and 11B,C. As al so indicated
also pdses ehruglsthe kecoyd portien d32toeftthe prowinial dowing 10 thegsepitallydocated
(i.e., renovably secured) to the coupling end 110 of
openink @ R6WsH dpettuleonfienpg hikdaban 0N EFIGNY), tfowghriberineer @fity 230 of the
techni ques known to those skilled in the art (e.g., a

distal RdEing 000 BEE bt ARbugt e il £ Ale@tbeADSI/ ETheHyptam 1$Pind chengoximal
opens up the valve enbodied in the in-line valve IV

i el¥e h
end 3 lp%%%ﬁé(ﬁer ?fﬂazt%lgn t%a@ﬁl(?)‘\}gaﬁblﬁ%—%ﬁ HeBeRed ARVuRAL

-I'ine va IV catheter assenbly. Wen

stylet/ ne éc\i/ﬂ%ilnélﬁ gg Sl%\tg{%a(%%\ﬁﬁ) &Eg\ggh e .I;elpH.{ng R D¥ndised BEF R ¥harp end of

the stylet/sharp/cannula 20 can be used to form the opening in the septum 3 16 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 séaling 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 nenber 250. hi this way, fluid can flow in
W@paohoe48d recti on t hrough the in-line val ve | WCHUN®&040002

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 was acting on the proximal end
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until the seall ortl ther

contac 18HGERRE HEMBS 486 TG SRS 10 P T g SH@E g?V%ﬂmg/
100a. Li this way, the valve f or med by t he cooperatlon

pushingftherbley gamessiarfarce lfogis Pharialdoe) torbe apliad terdhasenl mepbepepximal
the ring nmenber 400 is again closed preventing fl ow of

end 3 10l toitlebrétyraaingily disptace nr movethe atalieg pyttion38e from ths seatibg yurface 114
10a. The foregoi ng described operation of coupling a

as illuSyHtd L cinpdé HEFigsl 8w 4 11B,0.has plseiidivatedhetesi, BaehlBfinge or other
can be repeated as and when needed/ desired by nedica

dev1ce°x%1ﬁ@ BO&lcureds;. deraiovhng sél':ﬁfe%) b th8 caiplial bed NEY bftBe proximal
nbodi nent, the prOX|na hou3|ng 100a 1's configured

X Rfed ettt (e.g., al
n% Rl I PR Rt RGN e b
sectlons each sectlon havi ng different inner

Cm“mg &ﬁeters so as to forma shoul der 142 (Fig. 3B). The
i nner dianeter of the first section, as descri be

aReyRlicatesd HBYe, SGchddisplavitpoRnaustheselve ieinbodied irf the in-line valve IV
di stal portion 320 of the seal nenber 300. The inner

cathetgl a@g@ﬁ‘tﬁ% 164 addBs QL BREs SEKF AR thr &%ﬂﬁhéﬁi i WRiv SV @ltheter

[ east the portion thereof proximal to the first

assemﬁ,ﬁ/? W%ill HQLAIGS QQH&LSOﬂeEe& Q?Iu\fl%fgpadlh}r& is {H%?eb QY BhddBetween the
he intersection of ese’t rent nner

syring(é.:j Io? gt%%r device ang?hey open end 252 of the tubular 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.

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
w@r@owets18l0. When assenbling the catheter assePdi/ys2006/040002

usi ng such a proxi mal housing, the ring nmenber 400

woul d be mani pul ated until it abuts the shoul der 142

formed by the intersection and then the ring nenber

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 nent, the ring nmenber 400 and the groove 140 are

the pl'{)ﬁlgl%ﬂlg)glggg g g . RHE Qﬁgﬁgé Pdive nff(o.hge@ﬁy ﬁl%?g?;%:gﬁfon%l? %’éﬂ:)roximal
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opening formed by the raised region and manipul ated so
couplipg asyritige os eier ¢avigsde theapsomal kaysimgd Ofwambevepeated as and when

retai ned between the raised region and the seating
needed/utetiacldbylietlicahpergatneh furt her alternative enbodi nent,

t he proximal housing 100a is configured w thout a

14 d.instead,. the. i ity first. '
7334 Fbeth At m 8 0 Rk oo e B riimalfobinldbhd £5
coniGHENEHIOGhs Epor el 41 HEGPSIF R ISECHR BRI A Tormed so o

100a, the seal nenber distal portion 320 is maintained
to havi at leest lembestipnsa aethseetionrhgvias ¢itreens irnepilametaresons be £
surface of the inner cavity first portion 132a (i.e.,
shouldehé42(Hig 3®). Tht ambediencter 6f the Hiest yeetion,tahdesaht almrhieset so as to
di stal portion 320 and the opposing surface of the

have d dIORIfit &athi thy dikial Sértip®B20 Sfthd Sedbinembbi FONEHB e dlameter of the
engagenent is such as to resist axial novenment of the

other £LAbn FEIRGEshEd & &lleRPtht heRiod A hRoxiBaRe he 8t deBfon corresponds
proxi mal housi ng 100a en the seal nenber is either

to the idg;r)#l |3§ thé %%cyo%e 9 Q@.nTﬁé)fﬁEélr&U{igﬁ b MWeRlwb REY @t Yhef hﬁﬁl@férs, namely
Cc Iguration.

the shoulder 142, is set so as to be at the location corresponding to the location 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
waiz@7oa48m8 any of the in-line valve |V cathet erPCT/US2006/040002

assenblies | OGa-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 nmenber not otherw se described or detailed bel ow
Referring now to Figs. 4C, D there is shown another

enbodi nent of a seal nenber 300b in perspective and
cross-sectional view, respectively. This enbodi nent

insertedi thloB 518 thielc@itl BAdnitd foHﬁEc[ [ fﬁg rahﬂad'%b@@n aﬂ](ﬂnalﬁpﬁlateﬁ @@Ehat the seal
each of the wi ndows 340b is forned in the seal nenb

memba PR el B mecHaGQ) %pre?h%d(b%!v%en ?}B)rra%?@fé 10%;résd A slé?tlhng surface

opening 1s recesse I'n an axi
114. openi ng and the distal end of the seal nenber

300b. Referring now to Fig. 4E there is shown anot her

enbodi nent of a seal nenber 300c. This enbodi nent as

ViintyRt 4 hetheealterdMEiR® embaiRlnt, the psdimbEkbuking F0GSis cérﬁ}igtﬁ%d without

i ncl udes wi ndows 340b that are formed in the seal

a grooV® Mednd3NNEadS e iRt cﬁutﬂz%&tgﬁlﬂﬁﬁﬁ 330U h s 03RS Hidke d1ﬁmeter

opening is recessed in-an Ial direction between

thereo?ﬁ% élaﬂqa;f}g&?]reg :ﬂge ds@ﬁl%%llneﬁgﬁ? ?sf O gersglg p o%ﬁ@éﬁ@ tetained within
oAty i S e s s

portion 320 illustrated _in Figs. 4C, D. Referring now
Seahn& eneppegRent yith thy qnpesiag syréace of ﬂi@t“i“%i?f ey iy fitnerti a (i.e., there is
~ nmenber enbodi nents. These seal nenbers 300d, e include
an intephieenge finkteeasfthasabimambeabisaloofien20 ad fhanppbsing puficanf the
are generally rectangular in cross-section and extend
inner daeitgfitshpatonll 3uy This mMeohaniaX biagémérhés siehbs tvastistraxial movement
300d. While increasing flow area, these w ndows 34(d

of the sdabmember disthlykticat 320aviaf rebfret te3Re Hoxihdl UONEnSHIO wiRn the seal
control the axial flexibility or stiffness of the

memb&Q§ EIRR iPfhe VA9 85&1 coRBPRSlor flahe #APL él@&dtclaﬁﬁ% bidn. L O
put the sealing portion 330 in sealing engagenent wth

t he seating surface
Referring now to Figs. 4C-4G, there are shown some illustrative embodiments of seal

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
w@ehen4ades/i ce i nserted into the coupling end 1ROT/U820061@40002

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 the in-line valve |V catheters described herein. In

Reten errin %oéo%%;go W Bl ﬁ%ﬂ?\uﬁ gﬁlotﬁ% G nfe 2 &Xfﬂn&%?r%m

evi ce }he coup I'ng en f e prOX|na
i AR SRR A B 5 P e

that ar% g:;%]gglpbt ha va%ibg? 3 Q%)Egslo gl?a[: gr%%:]gléérb rﬂti? ar L ﬁ @?S‘H% bs recessed
a conventlonal | uer connection typically invol ves

y
in an agjabdireation betwiesn theppening andithr distal enghef the Seabmerbe ?é>09h dhis
mal e and fenal e connectors together. Thus, when the
illustratabentpelimenlifodrs frhm thatéllusirsteil mn Eignt & D ini that thédistebpastaeh 320c
sections a rotational or twisting force would be
is shor@pll bgidlly & doparedits et diealtpoaits. 320 sstrareddn ARsAQWN i n
Figs. 6A-B the orientation of the raised sections
312a, b and channel s l4a,b can b ltered so thﬁ} I he
sRefgamgnewse dags A& hrease glugﬁf%%ﬁ%‘iipwldﬁ?% ergproafigents.
better resistance against conplete closure of the flow
These peal mentbers 39Rdrrpinelude pre asmpasp pAWIRGAWS PG (et ctplprglits) ghat are
6B is believed to yield a structure that would be
generallg tréctangnps irsdrasstsettoontdnd eglend lengthevitevl @tgi theylomg tikis of theatal
a mal e | uer uses to engage the | uer end connection

memb&e308d] Whikyiaweasingdiow hiea,GBesp indhwarBd0d 230 wh itthstediud df the use of
| ead to partial closure of the one or nore channels.

Wmdo@g REGS RUHIrBIGhY mlﬁlrl?ex@“ﬁ’t'j} Q)? Liiftds bAihs portiDR oF thRReal heduber that
14a orientation of Fig.

applies the force to put the sealing portion 330 in sealing engagement with the seating surface
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

WO p0oFiogs76A, the rai sed sections 312a can be cpeif/Uso0€ai0002
so that a portion 315ac of the upper surface 315aa of
a raised section is sloped towards the rising
circunferential outer surface 3 15ab of the raised
section (e.g., chanfered). Alternatively, the proxinal
end 310b al so can be configured as shown in Fig. 6B so
t he upper surface 315ba of the raised section 312b is
arranged so as to be substantially at right angles

i...e. ot,. anf ered/ sl opi . syrfac i ¥
fores e ignctf isRaf BE PR ERFH B PP oA 128 b A b EaRR e
the rai sed section. The alternative enbodi nent
closurg,ghqngios gore Jhtact surface between the crown of the
proxi mal end 310 fornedby the raised sections 312b and

tIG QRBPE] I\ DbnHitReEE  cohfR1iBe Kkl afvblves a BRtKREise twisting or
inserted into the proxi mal housing coupling end 110.

rotatioi[%gn(%loﬂlﬁg Q(?cwevtﬁle it Hlarenile @Blﬁf%c‘ég?s BEMAL! éﬁlﬁ% Yhehose

evi ce por elng Inserted Is7in the formof a

. tubul ar menber,. . Th m ssi.on of a_sl.opi . '
porton ol ee PR Epat Bl hant Bl Rty RBoT8 ARG Foutave
_that a.twistjng notion by the device portion could
applied £ (B r3ifed SEHO88d sections to nove inside the tubul ar
menber and thus effectively block the flow path. As

i ’Eﬂlﬁ?ﬁx{daz{s %Hodvﬂinﬁrigs. e tﬁe_hﬁie&léki%% dr 88 GhibNScRhe 312416 and

channel s 314c of tThe proximl end 310c al so can be

channeg% ;3 g\%ﬁbg?day%g rag[?ﬁ%%l ﬁ(t) B)%t &)tla @g{ﬂ%ﬁé ggs’béﬁ\te%@igt{]% ﬁlgﬁgggl?éﬂé%ﬁém offers

e centr ositi1one
t

The illustrated proxi mal .end,is sim.lar to that . .
beter [ iaE SR TR BRI IR ot g PRl DA Pugpjation
) section 312c configured so tgg% a @ﬁr%ign 315¢cc of hhe
ilustrajpgharFig (8 1§ belieyed o yigld astipgiuesigaisues BrDeier s to ¢
towards the rising circunferential outer surface 3 .
clockviiSe tyigingtrhetiongha@dnale er ves (eengage s dper pd ggnnection detail
Referring nowto Fig. 7, there is shown a
(“crovar’pesths eatpliap @hd I Bbwhich icould led/topartial dlosutd efghe one or more
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
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val ve IV catheter assenbly 10b including a seal nenber

300f having a septum 316f that is renote fromthe
waealiomg7porti on 330 thereof. The object bei ngPCTES00€0H10002

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 10b as shown in

Fig. 2A so it passes through the renote septum 3 16f.

Ref erence shall be made to the foregoing discussion

by the ?ag%ggsgétpo%s SL D Idél)l(el %%smg gltlr#cgt%g ﬁ{ ﬁ%ﬁ?% ﬁ&tn%]i E?gltnh %%Srted into the
proxinl FRiNAe BREPII0- SF ARTaRNEqm BT Bk {rﬂgg BreSivageowpphen the

31O of this seal nenber 300f i ncl udes gne or . .
device/pgrtimcpeingdnsesind 131 e foun oha Bk meibsh gbe Apistien %fe a sloping
central chanber 3 13f and one or nore channel s 314f i
surfachist the elteraativh cbodimsnblesseny thapessibilly shed adwistippmetign by the device
and which are fluidly coupled with the central chanber
portior3d@ild catletheesnitddadectidnandmov3inkidk tied tebulamatmbesnd tlaisdéfectively
wal | (s) 317 that extend axially fromthe proxi mal end
block the flofepathi.stal Iy | ocated septum 316f and about a | ong
axis. Although the side wall (s) 317 is arranged so as
to forma cylindrical structure, the side wall( g i
cAnillystraed e dG thegsisedsechonn Hng ard chenpelpdide fthe Prox1ma1 end
t hr ee-di nensi onal structures (e.g., hexagonal).
310c aRefoan be ngemedwa tbatFhgshanB8ds 3 t4venxeenid saditiyventwardly from the centrally
cross-sectional isonmetric view of an enbodi nent of the
positidned thaiebey 1l 3. eTheMllagtdnel roxitatendis kintllan ¢ thadilsstedted in Fig. 6A
housing 200c with a different internal cavity

1nclud§fngé9ﬁlg 6 @ed®lclios13c doHEEurad dath SRtiGE STRBLS fHe u Efi@ surface
sealing portion 330 of the seal nenber 300f fromt

315ca %? A4ifg. séé{fofnqgﬁﬁﬂéhdto@grdg e r&fr%‘du'zﬁﬁlfé}%ﬁﬂ Qﬁeﬂ&@face 315¢b of the

esponSI ve insertion of a syringe nenber 2.
raised éﬁ ar Ie own in Figs. 8B, Cisonetric and
&y §§§ %tl Fsometric views respectively of the
di stal housi ng 2000 of the in-line valve |V catheter
Referring now to Fig. 7, there is shown a cross-sectional isometric view of an 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
w@eoochatszxt eri stics regardi ng the proxi mal andPdi/Esz06/040002
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 nenber 300f not
ot herw se descri bed or detail ed bel ow The distal
housi ng 200c includes one or nore, nore particularly a
ural ity, articul . O 8 e
Aieerriradh o 33 oL B OB s AR08 s NS Y Rl oS Betions
radially inwardlyinto the |jnner,.cavity 230c .of th
312, egpheeils WOHHIETHY P RREN T BambE P! P RCR5ET GhATRels it between
fromeach other so as to forman open_ area thr, ugh
each ofithé oite ermeorsraipastseativap Pl Hand wrhichxge gaglbé%o%é Wlﬁ%t § gentral
di sposed within the IV catheter 10c. The fins 260 al so
chambar3d 3Ar Flengettalsbambert3 18 fadso doludest a Sdmwald(s) 3 Hehatientpnd axially
menber 400 or the seal nenber 300fwhen the seal nenber
from th3QPbxiinS1 éddl 16 &ied distgllyelogaebssptiim 84 dffand hieoypn dotignais. Although the
housi ng seating surface 114. In addition the fins 260

side waﬁf(@ AR E S D ASo F@nPLcyiRased sinickive SB6 BidetaR(s) BO7 can be
create an open area sufficient for the desired flow of

arrange]:ccf Wi E&&uag@ S(% A ggﬁl%/%%?mgéﬁﬁnehggn?l_-Eﬂﬁcttnieg $e.2 5k xabsal).

are arrange orma stop like structure
within the distal housing 200c. Specifically, the fins
Federaing nawnaRige o8 A dhdrb Btshewn b cofss-ke¢ationd 6@npates wawof an
radi al ly extendi ng surface, which is |located a

embodih&fl OF BcTh-Tad vall s tabgketé 0oiddhelifig adistbhhsing00c withe different
predeterm ned distance is set so as to prevent the

interna® EAity TR IREFe RUU1 £ HaMhieediifignmeht §fh&licABngd Forfidn 330 of the seal

Itself responsive to a severe nonentary pressure spike

Q3R ifd Yo D PG MIBRCHEA 1B PRI b GPORAe
memb%%oﬁfﬁ&?htgé ?e%trﬁlté% éHcr%%/él)t yn(g’sﬂaégﬂ) o% the di stal housing
insertioznogf: a Sy;l;ggg meyn\'{geerrb. Pt alSS ark 3hown in Figs. 8B,C isometric 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 IV catheter, the
seal nmenber 300f will nove axially in a direction such

W0 baw/0s48e8 seal i ng portion 330 agai n seal i ngly PCIyH§®E6/040002
the seating surface 114 of the proxi mal housing 100
t hereby causing the in-line valve IV catheter 10c to
attain a closed condition. It should be noted that
except in the above-descri bed abnormal operating
condi tion when the seal nenber 30OF or valve is in the
open condition, the fins 260 never contact the sea
menber 300f. Also the fins 260 are not used to

into thg ng]leil %%thﬁ,&ﬁgcg@gcg% é‘g{%&ﬁ?ﬂ%}n{g%gog Oglﬁé I’%glagﬁ s %é:g)earg ?paced from each
114 f] .\
other 968 & 1R PN SFB VeI H LS TV KA R GE Tt g

invention is not so limted and that a distal housi
dispospdwithin the BV patheiamtOci dhefins ¢ adspvrparrangsd sgthabihek o agt contact
to include extending fins or the like that extend
the ringexeentat HO drtha sail yefbend (@ whemthe seal mieaer 860fds poveelingn
of the inner chanber disposed within the distal
engag@dl Wt .thSproRintdl hsusidgeseatingasngfact Bld. ds addition thatfims A6 arefarranged
a nunmber of structural arrangenents know to those

so as 86k k4ed ﬁBmtéagh 8thtr BRELaRPRPRA hdh Suffiefent € thereSiRsdEtbw of fluid
use. In gener al such a structural arr angerrent is

gﬁg fgrn1a physical barrier or stop to limt
1hmm§ﬁ %%5%%égt of a seal nenber to high pressure flow

f|UId condi ti ons while maintaining adequate fl ow area
f Dhie fimsX@gdsoctre frranigad schasdo gt hsop likesttucetre within thé distat housing
di stal or proximal directions. Such an arrangenent

200c. Bpsafishigiihe fiak Rodvatcherankidee thaf €add.of fine 6@ pitsents nediille,
insertion needle/cannula or the like) to pass through

extendifisurc& BiHRaL 1§ 'Ioca{\ég S &Rl afsta‘{me 6@ thé Akg AkMber 400. The
arranged so they o not contact the seal nenber or the

predet%%? ﬁéc{ cﬂgtaﬁg%qp 9&' r@vent tlthg Sedl hﬁ%b@?ﬁw g)on&"ﬁ%&nhg &r fo\l/dmg m

's’1n t osed or sea
o oSSR é’?e&%%e?ﬁmﬁ&iﬁo%esﬁ%ml L R IR Bt o
being disposed within the inner cavity 230c 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. It 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 20Qd includes one or nore,
nore particularly a plurality, yet nore particularly

WO booge448r8 nore, nore specifically four or norePCT/US2006/040002
non-radial fins 26Qd. In the illustrated enbodi nment,
the plurality of axially extending fins 260d extend
innwardly fromthe inner surface of the distal housing
20Qd in a non-radial fashion, where the fins are
spaced from each other to provide a generally
centrally located axially extending open region
t hrough which the introducer needle or the |Iike can

R TR o R PELAE 08 AR R AR MRS et e

Fig..8E) includes a . grate. |ike structure 290 (.e.g.., a

Presenéwg\e%oarlén%ﬂﬁlag@a o5 Bl fistel b5t i eiign U chion Ban be
i ke across the inner_surface of théﬁgistal housip

configred sp At toriseede extmding fipsor thedikedlpt saispdpaendly inyad Yajoun an
arranged so to forma stop structure that is opposite

inner sudfatehe agwationmdeinnegepamheratisposes! wichin theligieli ngeticp. Such fins are
centrally | ocated open region through which the

arrangbdiéo Bdo crhtennag df enpabaes smsctwel drrangerpemykmbhivny thoseckidled in the
flow area for the passage of fluid. It should be

art and SpRPMHa%dr hB Hiterddlg usd. M Geakral, fuchustrh@bRtanghgenendib afahged to
and the grate can be arranged in any of a nunber of

form a:p%im:ﬁ Drrdef mgst%p {Bﬁlgﬁﬁ bSia Bl b RMLLPF 2leaPRBNES t¥ihidh pressure flow
esp ot her).

ect to eac It also should be recognized

.. that ne rs..can.be arr A

i ol S APul GRS 238 S pE Bl BhGETL 1

it AR o R0UL09 29K 58 0Bk i e
particularly a plurality, yet nore particularly thre

(e.g., igirodnserneetisy i@sapapnaeriichianyils efihe Gkeip passtharah ﬁv IV catheter.
extending fins 260f. The fins also are configured ]

More partiaigd tedins apoartangerd faheydo rdteontagidhescabmg@mbendr dlq sgeuring
in a proximal direction into a portion of the proxinal

mechadnBusieng thOfag mthbad when thedWsa@ter avie tieovil veguiosed os sealed
that they do not contact the ring nmenber 400 or the

conditf®@losAmAber 300 when the seal 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.
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configuration as herein described. These portions 261
of the fins 260f also are configured so the end
w@ooorionsss t hereof are a predeterm ned di st ancePET/U820061¢10002

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.In yet a further enbodi ment, an IV catheter

devi ce according to the present invention includes an

P PR Sty i o OB e
like Stﬁ.ll%ﬁlgéb. %tgz c{ éﬂl&le I r T aeﬂie fm dber§ 2&{2 tﬁ%e&?efgﬁ§ﬁwgﬁﬁ(8 pcross the
oner S50 41GE AT B S03, 804, Sk 205 ot auned so

to the mating ends 120, 220 respectively of the
arrangﬁﬁ? & ionRIm & SEPPFryetate thais prngsitoiodhe sabmeimbey, sepin anglyso as to
also is within the scope of the present invention to
providg@eagntrallydoatesopen mgdon themgb whidhehpintodmter nepdbpasss aswell as
it provides a stop like structure as herein descri bed.
providiigy aneopemploey, area fyr tie@ashgeicifivié R SRouldFb@rec8inlizodadtdhdx@ructure
formed so as to extend between the inner circunference
111us&é%&ﬂ13%&eﬁ1ﬁl@ryfdnﬂghé@ﬁf@%ﬁn BO8rdngbdin Ay-of RALRILES Jfg‘aéﬁ%ﬂs'{@ g.,
Figs. 9A-D, there are shown various cross-sectional

memb¥is %%n@iﬁlg anglhg rwﬂﬁ@%%&t t8fea<§1rb &) 5 ngo gl?du‘l’cﬁbé r\éc%ozed that

cat het er “1Qd "havi ng seal

membél% lelfl d%r}aqgec?god‘%h%éﬁg M)te}{ltepag{ éatcﬁ Bth%l 9 that exten ds

out war Such an in-line
val ve rV catheter 10Qd also is shown with an insertion
shyyeedriosiiea epénasay ilhestdvd datiodirgert ibe Aised hbuxaipetdor qugh 0B) is
(Figs. 9A, O and without the insertion

configfied|s6ad aEIRAE 8 BHndork IS&E badictiaay s?h&ﬂug,_fye{ fbfSpartfBlarly three
D). Reference shall be nade to the or egoi ng

or mord] SEHSPEQNCARIBEYr AbrE FAR1y LxBndiBE £18560f The fins also are

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
wao b@7semrs nenber 300 not ot herwi se descri bed oPCT/US2006/040002
detail ed bel ow. The proxi mal end 310g of this sea
menber 30Qg includes one or nore raised sections 312g,
each bei ng 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 chanber313g. The central chanber 3
13g also includes a side wall (s) 317g that extends

SH B P8 S B s

. . 3 . .
T e T L
o TGRSO LU A B L B Rl e,

i si de mall(s% 317g_can be arranged so as to form any of

intermgdigivpepbesfalsoipdedey inrabing crdsi04 dhat gra apnbigured sgythe intermediary
hexagonal ). As shown in Fig. 9A the insertion

membst i3 cennlested bpiivcam and @mat20 to the diatipg seds 120, 220erespretivaheof the
valve IV catheter assenbly 10d as shown in Fig. 2a so

proximdl ap@ases htusinguigioat2oe (FRumpse sept um 316g and passes
through the collar portion 319. Wthout being bound to
any partjcular theory or principle of science, the
chrlsa s wrhipithisconyoldhp arse@s invertiondp aden) theringrernbgiQmof the
3169 to self-close or self-seal itself after the

present HYeRtANoI® IEprpyides & biap hke strmstiraalgeréin dessnibed didrresampliaga grate
septum Also, the collar portion 319 enhances the

structab 290 (ig.GE) chndd de fisromed 34 6gtoteateni vetweon thedsmes tcircumference 404 of
propagati on of any tears that nmay originate in the

the ring@dnibier 40 g5g. dvant ageous effects are attributed to
the presence of the collar portion 319 and the effect
such a structure has on enhancing or increasing_the
r Befeginedions todaess 941D .ithare aeshenm 3atRys cpess-serérpali views qf another
9E, when the insertion stylet/sharp/cannula 20 is

aspectiofj ge i-biee Yahvolygenthee 196 heving 3 s@gmetnher 300gevigh 4 wn®isgptum 316g
and the collar portion 319 are deforned fromthe

and a epdlanpdrtion 319 that extends outwardly from the remote septum. Such an 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
wa@ledoonsmrs on is illustrated by the broken | i neBCBUS2006/040002

The anmount of deformation is dependent upon the size

or dianeter of the insertion stylet/sharp/cannula 20.

As also illustrated in Fig. 9E, the location of the

septum 316g renote fromthe sealing portion 330 of the

seal nenber also has the beneficial effect that the

deformation occurs w thinthe seal nenber inner cavity

302. Consequently, the deforned portions do not

1. S35 L R BT AP A9 o

coIIar 319, and not by the proxi mal. housi 100a,

proximap gnd Fnddast %Wegm WP %%6%/ 2hoita PR it nﬁt?eﬁl?%gwalﬁs) 317g
inserted throu e septum 316g and_ whe

extends heyondithsrsepiuy %h@gss»n as to geaipthegolly métmgﬁ 1\%. thmmmiﬁ qutgprdly
the septum hi other words, the deforned portions of

from ahdh berathl the seammaAUhcalghltmssjd@walus)cBel Tgas aranged spasdb yorm a
| ocat ed septum 316g; however, if the deforned portions

cylind€&xIretridnire, thositiasull) 817gaan bg hﬂ‘aﬁg&d $6 agtosfurmh amgsoft vexmber of
proxi mal housi ng 100a, the conpressive forces can

three- d?fﬁ%ﬁélé(na?&f{ﬁﬁﬁﬁetgh %eﬁ%%héﬂ M ACHSEOEER. on, tHiBsekiurce

bei ng applied by the i ni cian during MAthdramaI of

stylet/sthlaﬁaoé ﬂfiﬁﬁ?b ok 12& Leh/ tﬁé‘ﬁ&ﬁ%%%‘i‘v? %Qt §s€mt5 tﬁ)d@ls shown in Fig.

oca septun13 g woul ess an t he

2asoi Bzfsgﬁs'{é@u l%gﬁ%tb S tlél% lér\% c{lgars§evs\/|ﬂtn?ﬁgr;l} collgr )PE)H%P 319.
housi ng 100a The application of such applled | ar ger
fWGes: Betiprbothe okl e dlap tiebiywipriaciplel of sciomicate colldriportion
a housing, could possibly cause the clinician to

319 mﬁasﬁde@aﬁe A of HEESHINRS ] @% 1 QU888 Wk §die-$AEi iRt dneE 86 ifrtion
could cause the IV cath er to be withdrawn fromthe

stylet/ %}ﬂ/ce&umt) éselfelnr&@e t{% &gn%{eylxﬁ% %F%lpir qui% 1389 2bhanSes the

errng pu rom ter e case
d [ t
s 5 eqﬂ%@%%gr%mz@s%s AR bl o
septum e b s pdyy WF@Jsleffgcts al%%%l)uteg tc}/ thg %lrgsensc% %lf t}Ieoclollar port‘lgon 319 and

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
wezpeosars on of a shelf |ife on the order of yPEr/ESHENE040002

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 . Consequently, there is a potentia

for blood | eakage follow ng renoval of the insertion

styl et/ sharp/cannula 20. Referring nowto Fig. 10A

the se Pl?éﬁogl{ ﬁlél?lh c?a\lf{mry g%% r@s R (iueeﬁ}y ?a%%ef ﬂrr?e\é{ &%ﬂo@l@ d5 EEpé%n%%{]ﬁle

. | udes e 300h t hat enbodle Se
proxing] Gpssrhint Rg e 26 lésscorrwr?Sﬁlae Sl ¢ s Dle ?fﬂ%osed by the
seal ing portion 330 i co- pl anar septum

collar & . lapd npidptthe Arozmu hppiins Lbornibe BotiaR éiwt/ﬁhaa?m%h is both
co-pl anar septum The insertion stylet/sharp/cannul a

being @Rertesl thiwugls Heweptiom 316z end/ivben the insettimnistyjet/shaspsemaiula is being
such an insertion styl et/sharp/cannula 20 woul d be

withddiva fsetheiseptiuhe n othkit werdy,ahy éefbivhatigtonddm of #resein 31 95kdd a
as shown in Fig. 2a so it passes through the planar

closur§ EREID tBe Aibtel RRIcEeS E«%ﬁurﬁ B@Bé HGet@B 0 theicfditrct PbRWAS Bdne into
di scussi on regardi ng 8 for details or

contact %gﬁ{sgt% P&Lsﬁ uEI?Qﬁ%g gfbgurhgl%o%lﬂé( i 6 QU gf@sﬂ@ﬁyrces can

sing 2 e ring menber 400 and the
over. lybcgfné)wss ;'1% segmnﬁdborﬁ%qélgﬁtgg [ f‘?’){;CG %E‘%g g@ge%d&rthéj@hﬁé@? gurmg
vl 5 SR EEp B i) S G o1
nor e of MAndoms 340 or through apertures.

woulddredgssivan thp Epraeitp, waugl ke BRETHhor HalkarapAbE Ghe %@ed portions were

rai sed sections 312h arranged about a centra
in conrot with thregrioximahhmsing 190a. ahlek applicasionod S@hmshqbégebforces when
channel s 314h between each of the one or nore raised
the defemied posions &i2hn esnthendvithla mnsing,|conldl ppssillyphesd thvd dlinididveto believe
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 3 13h. As herein described, the raised
sections 3 12h and the channel s 314h cooperate so that
wob@n/os4ses seal i ng portion 330 of the seal nenbRCT/BSI0NG6/040002

is displaced fromthe proxi mal housing seating surface
114, one or nore flow paths are established with the
central | ypositioned chanber 313h thereby conprising a
continuation of the fluid flow path through the in

line valve IV catheter 10e. The proximal end 3 1Ch

al so includes a co-planar septum 3 16h and a side

mall(s) 317h that extends axiaIIy outwardly fromthe

ar .sept.u
ConsofiZof g8 " FRAHE ALl B o g PEAPFL o BB
9h ben t he co-pl anar septun1316h. Thus, mhen t he
stylet/shapégapp ﬁagtylet/sharp/cannula 20 is disposed in the
in-line valve IV catheter assenbly 10e it passes

tl@f@ﬂr‘iﬂg nbf8o Pi2NeA, BeRtdoFht brafithettiinalieibw olien @¥ddident of
into tRe inner cavity 320 of the seal menber 300h.

R R AR A L
t I
ont ol Tk B 0 PR %ﬁm%%%- L8l i
styl et/ shar p/ can

septu & PRI R g Ut e oR UL o6h 15 e R e

the ability of the septum 316h to [imt or resi st

insertipn gplstishernernorlagfys retghewn ahispagy Hrickinaheweyer; fygh an insertion
co- pl anar septum 316h. These advant ageous effects are

stylet/shiatpy¢antrtle @0 tvautdiee ¢ispesehinghoin-liteeyabvs| IVanathstsr e$sombly 110k as shown
and the effect such a structure has on enhanci ng or

in Fig 12266 easikstg thirbegh thdpRharstpthintash. Rlefdrdiee slpliHeanade to the foregoing
septum 316h. Reference al so shoul d be nade to the

discus$i®h ?%91‘ Bz $ QUS for @Btall €SheHaB@ri Sl reARliAS the Prdx@al housing 100,
Bmml ne dﬁg gffects a3500|ated W th 5%5%@§ sgptum ¢

the d1s?aq Ihh dc' s 8n%ﬁf‘er&b%§4@f arfithé Skal hl@ﬁb¥13§0‘0ﬁ nbyotherwme described

accor g to this aspect, can
or detalfgg %e o%vo od

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 312h
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
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fromthe follow ng discussion and with reference to

Figs. 1LIA-C. In this regard reference shall be nade to
wo b@7hotseg)oi ng di scussi on regarding Figs. 1-9 POF/US2006/040002

details or characteristics regardi ngthe proxinma

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 utilize the in-line valve IV catheter 10d of

Figs. 9A-D, this shall not be construed as being

limting as any in-line valve IV catheter according to

positidnd@ ch@Rseh B Fﬂ?th@l%‘bf EompSsitS e amtiﬁuﬁﬁﬁrb?rﬂ%i % tﬂggv ptaH1ethrough the in-

described. An in-Tine valve IV catheter

line vaN EREM ALVt i on is typically assenbled in a
manuf acturing facility and the assenbl age i s shi pped

to a storage facility, hospital, clinic, doctor's
oflid rexiaral tivk3 10hkadso iAduddslawstplaiaestphiin Bi 6h antl 2Aidd Wgl(s) 317h
in-line valve catheter 1Qd is typically assenbled so

that exitéidls exiblpoueardly 868l tBe €fplaharGastisl 3 6h Sntb BREEAIGHABY: $hner cavity
the IV catheter so it passes through the septum 316 ¢

it :
320 thté‘iﬁgf S5t forSNAE Bollak o2 éh ﬁré'l%[ﬁ %ezégplg%?g%&m 31810 Thus,

e open end of the tubular er ring
when (b st bRy By B R B of a5 iRy asembly
10c it YRS et M ismcsep van Smasaont: £ erOUBENbTBEE 0320 of
1heﬁ4ﬁgéi%&§%%hanfered is inserted through the septum 316g

nber 300h. By inserting the chanfered
proxi mal end 22a of needle 20 through seal nenber 300

i Witﬁoﬁrb@?rﬁlig Balndlor ﬁg%ﬁﬂi@ulaf fﬂa&ﬁ{% %)H@%Bfep)zgég%ggtpg P&Ea? portion

di stal e 22 thro seal ne

i j s e to_the seal nbe an be m ni mi ,
319h hdrREd 2 i PHA b T R 2 PR B O sm et Facel B e
: .to the proximl .housin rtion 100a, such as by sonic
insertiggE g el R C 2B YIa 20 KT a Ve iy RIS AR b iblpor g eollar

. sgﬁﬁggged distal end 22 of needle 20 extends through

portior, goces e pauithefibeserimp 3 1ghrfo dimit enrsestineragatiqnad any tears
that may originate in the co-planar septum 316h. These advantageous effects 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
wQore448mesert ed t hrough during assenbly. As shPUEFIUS2006/040002

Fig. IA the introducer needl ecan include structure

such as a flashback chanber 22c operably coupled to

the lunmen in the introducer needle 20. The introducer

needl e and related structure also can further include

a needl e protection device, as is known to those

skilled in the art, that protects the nedica

personnel from accidental needle sticks after the

v e AEENERS O5EE 3 1A O L AR ADETED LAFEL e
so0u SERRGEIEH PR ETHALAEES SRRl s

... application _such as with intravenous lines. Unlike the
uﬂhzeéﬁwdiﬂ}?e\ﬁl\ge I eatheiepderd abdge A Rethisihpll pet Bepopdrued as being

_ ..connector 600 does not include a tubular nenber.

limitingrpsjapy in-lieg xedveddrmathstes rcanding tecthe thashingsdrersin freiseable as
housi ng 610, a distal housing 650, seal nenber 300,

hereinafterglesceivbér 400, and fins 652 defining flow channels
654. Proximal housing 610 includes a coupling end 612

and.di.stal. hqusin i.ncl udes .a couplin d 664. .
oot &-ﬁlﬂﬁvaém@y%aﬂ?%%{ﬁgg SE e aFR BV Fjah &&yﬁsﬁpyaasmﬁm@ ina
of conpection devices or techniques including standard
manufpgparing fpsiiteyiibe assprblage isishippede a steragefacilibh gpsmgala slinic,
defines a tubular outlet 662 which conmmunicates with
doctorzgpifipe erthelike hasibkestratedhingS g, 11do thsl inlige walge 68Uetenldigtypically
coupled to an TV line which may be attached to a
assemblat betherintraiusgiteedie 20 br tdnaulaiikmsasd ilwe tholiptaitbtérGo it passes
coupling end 612 of proximal housing 610 such that

throughlibé sbpami3 bRy bt RAhEshak i 0PEndWh 86T VWX tdnd® Fotathé bR end of the
val ve 600. It should be noted that it is contenpl ated,

tubula?ﬂl@m'b%O\.Ni Hedrfing N6 ROARS. A 218 QBﬁgﬁﬁ?M%hﬂ% | B€kdle 20 has a

or the subject Tnvention to further conprise device

proxin]ﬁl tRd Ethcﬂ fﬂcﬂglgs £ Bfanfter 2. eW}‘uglethe IV catheter is assembled at the

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 which 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
w@ endios4sehs duri ng shi pnent from the manuf act uPCTYS2006/040002
facility and in storage prior to use. Suchdevice kits
al so 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
clips/clanps or the like for regulating flow of fluid

can inth@8k@kttirY sébhi 43 atfishBdek BRihiRp 920 psbd H\l)a'%cluéledttg e TRALE B the

per sonnel woul d prepare the 1n-line 'V cat ter

1ntrodi!ugii nf':Qfle eTlllJ]l E G ol ta b f gtrl.icﬁugg nfs? Eax{ r 1nc L& a

be per orms |nc Ing renovi ng ca

[ rso
needl%%‘ B G A PSR R s leg OB R U rShetsa s i
ntial. tar insertion site (e. g , Iocatlng a vein
persofil G aRcidrRdete B SR HeInORNeR oo SR Ul éhe in-Tine
be | ocated) and to prepare the exposed skin of the
valve B eatheter. sur r oundi ng t he injection site for insertion
of the needle into the patient's skin. Such preparing
c [ e nin /or
S .IP.‘?LIL.*&E%&S%% Py n@v(eeconﬁ?ct&%@"e%% e B RIS
a ster solutlo
Conne%ﬁér %raq‘sf é lfiﬁgg‘%@ﬁ?rb%ftgﬁ?fl%in ﬁ BiSHch 35 %])ém%rﬁléﬁnous lines.
shar p_end 22 or point of the introducer needle 20 on
Unlikg fhg e B‘&Pﬁlé‘}ﬂl tsdepaihgd abovenibe inglipeyalyseaspeqtesp09idoes not include a
Fol I owi ng such | ocalizin t he nedi cal personnel woul d
tubulay pember. tI%Ehng tyakvp cerngcipp 6 1npb1ki¢ﬁt a proxined hpwsingxglc @ distal housing
needl e 20 into and through the skin of the patient and
650, seaheneneblet 3Qf, rinh endpiteod00y esd Bhs &i2cdefinhatfldvhehanedslb®. Proximal
sharp end resides within the targeted bl ood vessel of
housirightel Opadhinds ta.codslinigralil 682 @6l HisthBhdusing 86 € ifddiRles R BGWDIRE end 664.
22 of the introducer needle 20 is In the blood vesse

CouplinBeni¥ €5ihds6akar heiak Qﬂdoﬁ’ﬂ Aty Bf‘@onﬁéétioﬁ%vﬁé’sutﬁ ‘%§chn1ques

bl'ood to flow back or flashback in
including standard luer type connectors or the like. Distal housing 650 defines a tubular 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

WG paco44set ween t he needl e and cat heter. |n accPCTEIZNE6/040002
with accepted practices, ifthe nedical personnel
observe such bl ood flashback in the flashback chanber,
it is concluded that the open end of the tubul ar
menber al so resides in the blood vessel. It should be
noted that if the nedical personnel do not observe
such bl ood fl ashback, the nedical personnel again
attenpt to insert the needle into the target vein

devic@KieY 4o dafl @itHet hcRidB SWMet %Qﬂheﬁﬁﬁtﬁs aick§ mﬁgtfltléﬁa L(Iﬂ?nally

extent necessary any of the f or egoi ng" st eps

assocﬁt%@%@i‘h utsQ Bf ME QERSSr, § chféﬂ?gp%%}q’?tt l%{lg & Lo ‘u,,lebS}n%1 gfegpiﬁg I;%a&erials to

anot [ ocation or

establ{ E§§ {19 go@i?t 0p eSes en{jr? épse{“cho&ofrﬁéqﬁﬁ ?q?lée(t)%gla g?l}e;lééc mps or the like for
1aact onsfh_cégnnve e i ntroducer needle 20 fromthe
regulafing hPWé’ Yioczemar & depdo thepaticnhl |y, the nedical

personnel would grasp a handl e, the flashback chanber

Olniteflly Eihe ﬁﬁgﬁ@gpfezw?g& g}%ﬁ%@%ﬁg B Hhk Q/EH’F‘ Bv Qgthétexe 10d for use in

i ntroducer nee t he nee
ccor . osh h d of th
accortipSE, R ARG EAR Ribe lftoRRE] ﬁﬁ@ﬁw‘%@a@ﬂ& &e Ster from
any de% CE?({ he véﬁegéca }%%%)gfrlﬂé’f@% ]égerltf(?s{g{@SPﬂ@?érH ‘f‘og'i‘i’tﬁg‘%éa"ﬁons to

ed in the bl ood vessel (i.e., the open end
lden“‘{‘)/ﬁé’ro%%l al; targ g lfl?ﬁr‘i*Pft fis (BEo B&a%%@n} in whick fsugipen ped of the tubular
noted that after such removal or in conjunction with
membgii /2R asphbalocated)rmad i prepard theraapesstliskin of ¢hel e anrending the
actuated to protect users fromthe needle's sharp end

injectigpsitet fapinettiop pEthe neddhginactht gativnek skineSlich mthaios cavBblude, for
as for exanple the safety shield devices described in

exampRCperRublinCatleatindNend/ oMot 25 0PGBS . Wil absins the ¥ With alcohol

2005). In addition, the nedical personnel can advance

swdg&@ﬁwh§ah&ﬁﬁmﬁghﬂgumy catheter 10d deeper into the vein
by pushing gently on the coupling end 110 of the

proxi mal housing 100 as the catheter is being advanced
offereafter, the medical personnel would locate the sharp end 22 or point of the introducer

needle 20 on the patient’s body at the target insertion site. Following such localizing, the
medical personnel 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
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the introducer needle 20.As indicated herein, the
in-line valve IV catheter 1Qd is in the valve cl osed
w@oovdiosdsesr when the catheter is inserted into PEEUS2006/040002
patient's body. As such, and as shown in Fig. 1lIA a
fluid seal or pressure boundary is forned 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 septum3 16g is
self-sealing foll ow ng renoval of the introducer
needl e 20 fromthe septum Consequently, when the
the mdditial PESRE] HBEYE | i it
B e v ek AR RIRGR LK TRTRYe o P Eonctuded
r owing the .| t er 0
that th? h? %eg ¢ O?;]mgtgpeni n%&l?)%r%#%gesé%g ot |¥nr? 3)?%0% ﬁ}r?%sce {ﬁgg""i‘%be ngted that
. i int, .the in-1ine v V. .catheter 1 is now
it the b B0t BBl i i oo Sl st bt Sfgiealmeroue seain
Qirect | uer yascul ar access systemready to receive a
attempt fodnser the agedle o the farget ygin; aﬁéféf ilentify angwt tgrschyein gt repeat to the
The in-line valve IV catheter 10d of the present
extent MEGFEFY ey afiibpsforigonastapainegli mpeat theqrocscid e rtew tatpet vein is in
bl ood vessel of the patient for infusion of nedication
anothep tocpli@oet body batt i on utilizing a bl ood col | ector having
a luer tip as are known in the art. hi an illustrative

adi, nent. jth reference, t ig, 1IB, a nale |uer
! 9%‘9%1?%%‘&6%33‘?“ ths mssifeesg 25t tﬁ%glog%wﬁ?lhgln@ thermerdiqabn
1%0 of the proxinmal housing 100. The male |luer mates
persongel thery tgke ‘SE BPPTaRT A ATHORE toriemEY e dersiirgingerle A@ from the in-line
couplin% connection 110 by rotating the luer tapered
IV cathetertl O g Typiealyt the nadisal persdnineleadd gesp e hgalye thc@ashbrek chamber
attachnment projections. The luer also includes a nose
or othep orechamsnRof thatelited stnwant efithe irttdube nked@P0 8d drhwitkk needle in a
passageway of the coupling connection. The inserted

proxinfabdieecpion tHedby Arawin P tHeRBHPRYI 6PMHe d6éde ARLANIAERAL AR of the in-
crown or raised portions 3 12g of the seal nenber 300

line IVWaitfeter @ XHENES inttidliRed: REedIFRHR rQhoddd4dh BRSSRAEVAYe B catheter

t he coupling
10d, the catheter remains positioned in the blood vessel (i.e., the open end thereof is within 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 to 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 IV 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 introducer needle 20.
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connection. The engagenent of the nose portion 2 with
the raised portions 312g, along with the axia
worpoeetsrs of t he nose portion as the nal e | uerPCFURBEDEE10002
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 menber to be noved axially in
a proximal direction thereby displacing the sealing
portion fromthe proximl housing seating surfaces
1A4 indRieda HtsR RCRIRRY A LAY cgﬂlgf,%f $od 12§ %%@alx}g %{ WEFndition
t he proximal housing seating surfaces g and “t he
| el reating the val ve. qpe .
when 88 S0 B3k O o e LARRER Yo SR m e T indRE 11, a
the in-line.valve IV catheter. Referring now
seal of EQHEFboblFor) F 1o NERTER hescSfsnr i Mol wgimal housing
cross-section view illustrating fluid flowin the
100a ait S ife RaEtor 0 Qs ekrmemben 10Re Asalse andisateschenen.ghe septum
1Qd is configured in the val ve open configuration,
316g ip palf-gpaling follewingrempyal of therintrércemeptlie 30 foonthe s¢itan. 110
t hrough the channels 314g in the seal nenber proxi nal
Conseguraitlg Mhenghointrothiver seedle 20eirbempBR0; iemostePRéhitRNinAfnetvake IV
proxi mal housing inner cavity 130 and thence through
cathetdril@dwhe foidssed4Revehts biddSRah 16RIHRShroud eV hilleter and out through
continues to flow through the seal nenber inner cavity

the opd2s of e SuigHink BBARLHpS O opening in the ring
pne er 400, t%rough g%e di stal chanber inner cavity

230, through the lunmen in the tubular nenber 250 and
tAethis@oinit the irhkéndtabed iatissir 10 renomopnsitioed withindhapgih yis a
if the fluid was to flow in the proximl direction

complgelylenelesadnlitetiduaraasuldn acesd dyvicth r6ad, thetdatcetdraal 8kh as for a
fromthe bl ood vessel such as for sanpling for

syringeloregystibiag t@sdnh. Mhe MUBR vae TVRhBielel €6d bisthgﬁ;e%thﬁ B efon thus
e

decoupl ed fromthe coupling connection 110 ©

B R e L RGO o

blood collection utilizing a blood collector having a luer tip as are known in the art.

In an illustrative embodiment and with reference to F ig. 11B, a male luer is attached to, or
mates, with the coupling connection 110 of the proximal housing 100. The male luer 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.
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| onger being applied to the seal nenber proximal end
310. As herein described, when the axialforce is

wo ewoved7s t he resiliency of the seal nmenber 30BECT/HSRES040002
the proximal portion 310 thereof to nove proximally
and axially so as to cause the sealing portion 330 to
agai n sealingly engage the seating surface 114 of the
proxi mal housing. Thus, the in-line valve IV catheter
1Qd is restored or returned to the val ve cl osed
condition. Wien the in-line valve FV catheter 1Qd is
no | onger needed, the nedical personnel, using

a@%%g@%&ft bEGR %h ﬁgf) %’cﬂ tTIRYE élﬁgnst ﬁagbﬁ{n%%wﬂh the axial

romt vesse and i'ssues

o %@i%a%%rég%ﬁq%ﬁg%@éeﬁ%d 4 —

escCr i |on s illustrative purposes only
comnegfifp 1115 Fsqsahe o P%‘ﬂ 6%@%@%&%@5@& Aempse Paipilpinsa distal
may be nmade without departing fromthe spirit or scope
dlrect@fl Beh il meniepigniclen aenses Bhlehst apmn pEthTienting pkition 830 phthe seal
the art will recognize, or be able to ascertain using
membactorbemeoviel ariallp it 4 prexingh diredtien ttadrébyndisphaving thejssaliag pmtisn from
of the specific enbodiments of the invention described

the prévémel livusig Qbatidg Yinf@dee M4 Sch displeteed th@ Baéks the seal between the
enconpassed by the follow ng clainms. WHAT IS CLAI MED

prox1d1a$hoﬂsmg“séaﬁﬁé bc¥d MEmE 8 LRI bS53 30 herBb QR N3 Ih E valve
that includes a proximal portion, a distal portio cf

open %n&lﬁé{}’gﬁé threnegg gf,sg taﬁ&é&/ﬁ (i’lluﬂpto %Rx}é\@fc;h h@l‘?e iR rh%g 'vgﬁfl I‘@Qgtheter

I stal portions OX|naI I nclu

proxi mal opening that is fIU|dIy coupled to the

cRefiebyeng;nosv dlsbtolFag. 1r€nherhidhiathdve acanpb@ttdtceostBection view

housi ng distal portion such that a lunen thereof is
illustritingi i fl6w wpthedididl dileeidcaNaRBethe 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 seal nmenber that is disposed within the chanber to

seal the proximal opening fromthe chanber, the
w@e@iommls openi ng bei ng selectively fluidy copgl/Es206040002

t he chanber by noving a sealing portion of the sea

menber out of engagenent with the proximal portion of

t he housing; and a securing nmenber positioned to

secure a distal end of the seal nenber to the housing

proxi mal portion such that the seal nenber is

conpressi bly retai ned between a proxi mal end of the

chanber and the securing nenber. 2. The in-line device

force Q&e&@g’%ér ﬁesﬂﬁﬁéféﬁhé 081 RELYE ﬁ% Cg?‘%? g"fe ﬂfrcz}?@l%le@}ﬁ(% 840 thereof

ring. e in-1ine device of
' ' . LN the housi roxi.mal ..
o mokEbHNG L BHAE % PRGE L G AT Ry e
nnul ar r.in 4. The jn-ljne_device of daim.1, )
the seiil tulfeerid e ul promigeleiR Th dirau baerae M citpeer 1041
formed agout an inner_ circunference of the proxinal
restoredrirptgped fo the galye gloseconditionhe i n-1ine device of claim
1, wherein: the seal nenmber includes one or nore

AR st iy, e LI, LGSR JRSHGE b v

TR AR G DR e BRLA R i

f_thtot.a portion of the chanber disposed in the housing
ofthe gL portion. 6. The in-1ine device of Claim i1,
wherein the seal nenber includes a septumin which an

| AIRQBH GrefBeQTEhddBm &R P HRBhYentiSE BAMEEn ddscri i i
[ n-I(imr%e ?ﬁe?/i ce of C gi m 6, V\heernéi n: St henseSgPﬂ-érﬁur?{)ngrSpemﬁc

terms, s &@Sﬁ)ti%n ﬁ’gﬁ}qlﬂﬁﬁat%%rposes 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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a portion of the seal nenber proximl end includes a
sealing portion for sealing engagenent with at |east a
w@oerwioors7of t he chamber proximal end; and t he BERUS2006/040002

menber septumis arranged so the septumlies in the
same general axial plane as the sealing portion. 8.
The in-line device of Claim6, wherein: the sea

menber includes a proximl end; and the seal nenber is
configured so that the septumis spaced distally from
the sealing portion. 9. The in-line device of Caiml,
wherein the housing distal portion includes at | east

WHAIR @KAfMED Xt ending fin extending froman inner
surface of a portion of the inner chamber disposed

mqthlnALP§Eng£b%&ﬂﬁ%%£§Pngort|on 10. The in-line

device 0 Yhe at |east one axial ly

endi s arranged so as.tqQ only ct. the
Sahf Mﬁ@ﬁn@wﬁs ﬁ@r%lw?w?rg% i pprighhd pfgmber therein
ondltlon vascul ar access device conprising:a
extendﬁ%'%?twseft ‘ﬁ%PquHE#l @aé distal pergiensrilie myorimabportign #ickdig a proximal
portion and a chamber therein extending between the
openingrtbatiipriinidgnepuplied tathegbarabans, the proximal portion
including a proximal opening that is fluidly coupl ed
t atubhlar oleaibbethat ia cdupled tatheeub@p dista hoitn GochHhgith luRen thereof is
t he housing distal portion such that a | unen thereof

fluidly Gublebitslthy cBabipred to the chanber; a seal nenber that
i s disposed within the chanber to seal the proxinal

op&R ngmgéﬂﬁbttlp& nt DEn ALKt b PSR Na1REERe from the
d?y coupl e to t e(g% &g ?R% g ng a

selectively f
chamber, the proximal opening being selectively fluidly coupled to the chamber by moving a

sealing portion of the seal member out of engagement with the proximal portion of the housing;
and

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
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sealing portion of the seal nmenber out of engagenent
with the proximal portion of the housing; and wherein
wo b@7lo1838 ng di stal portion includes at | east PCEUS2006/040002
axially extending fin extending froman inner surface
of a portion of the inner chanber disposed within the
housi ng distal portion. 12. The vascul ar access device
of Claim1ll, wherein the at |east one axially
extending fin is arranged so as to only contact the
seal nenber during a high pressure fluid flow
condition. 13. A nethod for assenbling an in-line IV

cavity! a%h'a%qsmg%m&% o%a{y%msm&gé hegsteps of . providing a

ort 1n|ng an |nternal caV|ty,

t hous ortion havin r oxi
9}? B Bgb R todmsear gyt iy sﬁég%at ‘%S@al 8fiber
g.an internal cavit t he di stal housi
inner fﬁﬂtﬁ’ ﬂ%lﬂ 1ﬁlg\pio edyt Y perfipmet %ﬁ ghamher dispesed i the hgusmg distal portion.
providing a seal menber having a proximal end, a
dbst al Thevi-lined¢vicaof Ghimg, whereint therseabwsinbeminéIndestarseptum in
seal nmenber in the internal cavity of the proxinal
whichrraustreycpraretdlo s yemovaldy regeisedieedl e havi ng a shar pened
distal end and a proximal end; inserting the proxinal
end of Thom-nrReRVRe bhCREE, tgemept um of the seal
menber such that the proxinmal end of the needle

pﬁﬁls@ﬁtn%nflﬂe@mdd?l@sﬁ’ R%ifAlepgnd of the seal menber; and

securlng t he proxi nal nou3|ng portion to the dlstal
: g&lti%g of ﬁ{e 5%% '?n«*t%llﬁ‘ép ﬁfo)g Iﬂg 1ﬂ p.{dg% ggé (lelfigﬁ&lnlog %(H S n%}m:}

14, thod n113 mherel tep of
engagsagfftﬂlﬁm Gt Fest e hEHGRD o Ao chdemial - cavi y of
ql prOX|naI housi ng portion further |ncludes the step

esggl &qan#&r f¢pduna dsgrranged so the septum lies in the same general axial 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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menber distal end to the proxi mal housing portion such
that the seal nenber is sealingly and conpressibly

WO 2a0aionsd agai nst the proxi mal end of the proxPemEIUS2006/040002
housi ng portion inner cavity. 15. The nethod of C aim
14, wherein the step of securing includes: positioning
a ring nenber on the proximal housing portion a
predet erm ned di stance fromthe proxi nmal end of the
proxi mal housing portion inner cavity; and
conpressibly retaining the seal nenber between the
proxi mal end of the proxinal housi ng portion inner

cayi t rface .of
AP éP%h‘ Sf@row}%qrﬁma ra R i therein

annul ar pl ate [ 17. The net hod of
exten%%]a@wﬁeqpthg pg}tngaldlpd SE%ZSIPP‘ES‘HP?! gShe( meximalh Borﬁg%g}ua(flng a proximal

i ncl udes ?05|t|on|ng the ring nmenber in a groove
openifigsihateid finidly ¢raplpddx theehambersi ng portion. 18. The net hod

of Claim1l5, wherein the ring nenber is forned as a

r aigathr miembehthahis extgeti® the hdwmgtdipa poitainl syclatheta urtes thereof is

circunference of the internal cavity of the proxinal
fmuﬂﬁau@kﬂgoﬂ@&mmgamig The met hod of Claim 13, wherein

the step of providing a seal nenber includes formng a

r es&akRBIver @RER 'd[bgo§eti rvﬂﬂﬁhth% Qﬁari@a?tté' £8a] &€ réﬂﬁalsdp%ﬂingffrom the
i nserting the proximal t he needl e through'the

SRR &gﬁﬁ?%‘ééﬁéé,% a@wuﬂﬁen.uﬁ% 38 Syl s

sealing ot iy el NGt Oulel oot ‘Q@éﬁwwl@gf&ﬁi‘f?%ﬂﬂe housiag;
q betreenn%he i nner cavity and an outside surface of the
and seal menber.

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.

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;
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2 1. The method of O aim 20, wherein the step of

positioning the seal nenber includes the step of
waelr@®posisny t he seal nmenber in the proxi mal houRBCTYS2006/040002

portion internal cavity such that the at |east one

t hrough aperture is proximal the proximl end of the

proxi mal housing portion inner cavity and such that

the seal menber inner cavity is fluidly coupled to the

di stal housing portion internal cavity after the

proxi mal and di stal housing portions are secured to

each other. 22. The method of Caim 13, further

| | - gl dial |
AP MR N I
C B PR P e e 55 R TGRE e s pch that

' d to a high pressure fluid flow
the pr@n(g%ta)]ieﬁnidléﬁ j[}leexn%gcﬁg projects from %he 1?roximal end of the seal member; and

securing the proximal housing portion to the distal housing portion such that the internal
cavities of the proximal and distal housing portions define a chamber.

14, The method of Claim 13, wherein the step of positioning the seal member in the
internal cavity of the proximal housing portion further includes the step of securing the seal
member distal end to the proximal housing portion such that the seal member is sealingly and
compressibly retained against the proximal end of the proximal housing portion inner cavity.

15.  The method of Claim 14, wherein the step of securing includes:

positioning a ring member on the proximal housing portion a predetermined distance
from the proximal end of the proximal housing portion inner cavity; and

compressibly retaining the seal member between the proximal end of the proximal
housing portion inner cavity and a surface of the ring member.

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

17. The method of Claim 16, wherein the step of positioning the ring member
includes positioning the ring member in a groove formed in the proximal housing portion.

18.  The method of Claim 15, wherein the ring member is forined as a raised rib which
extends at least partially about the circumference of the internal cavity of the proximal housing

portion.
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19.  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.

20.  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.

21.  The method of Claim 20, 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.

22.  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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