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Background of the invention
The subject invention relales fo a catheter and infroducer needie

assembly that includes a needle shield that will safely shield the sharp distal tip
of the introducer needle after the needlz has been used teo insett the catheter
into a patient. In addition, this invention includes & mechanism {0 connect the
needle shield to the catheter untll the sharp distal fip of the infroducer needle is
covered by the needle shield.

Catheters |:rart|f:.1ularlyr intravascular (V) caﬂteters are used for infusing
fluid, such as normal saline solution, various medicaments and total parenteral
nutrition, into a patient, withdrawing £lood from & patient or monitoring various
parameters of the patient's vascular system. Peripheral [V catheters tend fo be
relatively short, and typically are on the order of about two inches or lesg in
length. The most common type of IV catheter is an over-the-needie peripheral
IV catheter. Ag its name implies, an over-the-needle catheter is mounted over
an introducer needle having a sharp distal {ip. At least the distal portion of the



the catheter and thus facilitates insertion of the catheter into the bl ood
vessel, The catheter and the introducer needl e are assenbled so That the
distal tip of the Introducer needl e extends, beyond the distal tip ﬂ]fl?@ﬁ
cat het ery W fiRadfge bevel of the needle facing up away fropihgopakte

In_: The catheter and introducer needle assenbly is inserted at a shall ow
angl e through the patient's skin into a blood vessel. There are nmany
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properly handled. In recent years, there has been great concern over the.
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proper placement of the catheter info the blood vessel is confirmed, the clinician
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applies pressure to the blood vessel by pressing down on the patient's.skin over
the bload vessel distal of the introducer needle and the catheter. This finger
pressure occiudes or at least minimizes further blood flow thraugh the
introducer needle and the catheter. The clinician then withdraws the introducer
needie, leaving thé catheter in place, and attaches an appropriate device to the
catheter. Such a device can include a fluid delivery device, a PRN, a
deadender cap or a blood pressure monitoring probe. Once the introducer
needle is withdrawn from the catheter, the introducer needie is a "blood
contaminated sharp" and must be properly handled.

In recent years, thare has been graat concemn over the contamination-of
clinicians with a patient's bicod and a recognition that “blood contaminated
sharps” must be disposed to avoid an accidental needle stick. This concem
has arisen because of the advent of currently incurable and fatai diszases, such



transmtted by the exchange of body fluids froman infected person to
another person. Thus, contact with th body fluid of an AIDS infected person
must be avoided. As noted above, if an introducer needle has been used to
pl ace a catheter in a blood vessel.-of an At . infected p l;cslqg {u{ Egz? ET 2005
i ntroducé¥O0K&¥dVe; -via its sharp distal tip, is a vehicle f i

transm ssion of the disease. Although clinicians are aware of the need to
proper | ya@@ttdqluﬁedhhﬂﬁdnognmﬁ&smb@bf cidranypSyndrothe (AN &l whith caardei n

medi cal environnents, such as erreraenc situations, or as a.result of in
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such needtr@nd&tll eﬁtdmt@at labboe, if eiintrodheandeskdiatzasbeduused td ;Jld@e & nproved.
For exanple, some needle shiel ds are bul k difficult to use, require
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be easi I&hrdmaﬁgrm@catmtefuifqnetﬁ@ inrepaﬂy h!ahdtetmoedtdmtmmt@j shield covers
t he sharp distal tip of the introducer needle. A nechanismto avoid this
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ext endin t t e ly inwardly from
the fi ngg %ﬁ%#ﬁ%ég‘ggﬁhﬁ] '%5%5' hrbr r%%?ect, é%%@%ma één ol the catheter
hub. Thecémtagsinatetiwitiodbseheeddichdillnwegdre shield to the catheter,. The
configuration of the fingers and tabs is designed such that the force

needed to ovefSohteauicoldhgiehtawn of acoldentalieedlesiicis hdleaths and the

ht r oduce RDU AR &L Ridhry Rtlitsedit Shleidy bega BERde IR “cRfifioty .
i nt r oducescinpeetle stisldsagork for Eheinrtdndadpuipbse bhtcogle decingdroeddl. Fohe
clinician can exert a gr eat er proxi nal :&ﬂidl rected force to renove the

needl e sBrAMPG, semme nedisshields anesiky;dificultdo Mesy requifs specidkerai ns engaged
has beon'SapSRee e IS B Snolb S b A Ay hblsnkRT aleli e 2P 0T Che
needl e sbkpbskd Hﬁénﬂw oatiefhe, cliridian eeaiuglyrsitivates! tes neadie sl‘midmgt ently
ensure t hat tﬂh‘%nrlteedl e shield remains connected to the
tn addition, some of these needle shields can be easily disconnected

from the catheter hub before the needle shield covers the sharp distal tip of the

introducer needls. A mechanism to avoid this premature disconnectionis a.

piurality of fingers, It:-ng:]ttm:iinallg,.r extending from the needle shield with fabs

extending radially inwardly from the fingers that engage the flange atthe.

proximal end of the catheter hub, The fingers and tabs hold the needle shield

tc the catheter. The configuration of the fingers and tabs is desighed such that

the force needed fo overcome the engagement between the fingers and tabs

and the catheter hub is greater than the typical force needed to move the -

intreducer needle proximailly into the needle shield. However, once the

introducer needla has been fully withdrawn inio the needle shield, the clinician

can exert a greater proximally directed force to remove the needie shield from

ihe catheter hub. Thus the needle shield remains engaged with the catheter
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catheter hub until the introducer needle is | ocked in the needl e shield.

This may be undesirabl e because the contam nated needl e coul d then. be
exposed.. increasing the chances for an accidental needl esti ck. Sunﬁh%QELEME
the I nvengj| Li..is therefore an object of this invention OV] a
needl e sﬂ%gﬁﬁﬂ?%gt Is conpact., It is another object of t ?Emﬁﬁvgﬂfﬁon to
provide a needle shield that is sinple and easy to use. It is still another
obj ect ofinfilthe inthedutéoneediepras\ictn compiately simerat! fropt thereagueteeanao
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needl e fromthe catheter. It is a er object of Is invention to

provi de eathetdrchh uatibthenintroducerneetied bokeskmiihy neietle shieke dTies siyel d

where the needl e ield rempins ,connected tQ the theter unti| the needle
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and i nt 1 aRHERLnAARE CRASEE R an MediBonen HbeaRilpkd of this. invention

i ncludes a catheter, an I ntroducer n e a a needl e shield. The catheter
has a distal end and a proximal end connected to the distal end of a

cat heter _hub. The_ catheter. is coaxially disposed over the introducer needle
and the MMSMe catheter tightly engages the o ute r <su rface
of 1he | ntrofueeheRRER &n Bidk 8Y ik iMRAIAD Plovidiea ABEOR! Rfici@tfafiBuS

facilitate insertion of the catheter 1nto the patient's vessel . Prior
to use, tbmpachtheter is |ocated about the introducer needle so that the

sharp distal ti.p of .the  infroducer needle is distal qf th i stal end of

t he catheter. itdg_ar@twgggémo '5Y¢§§@Q@P PESY '813@1'7‘%@%?“‘&%3?5&6? oducer
needl e h sdgﬁ ' tip and a proximal end connected to the distal end
of a neeﬁ?gﬂﬁu , g??*giﬁggack chamber may b e defined in the needl e hub.
Typi cal |y a vé#ris efill @nmhésobjechefdbis invehton e proyide 4 meedle stiskifhate

fl ashback chanber to allow air to escape , fromthe flashback chanber 'when
bl ood enf¥PErEHRO FPE%&%%“%?PJ&PEF%‘%NH@? APPRIYEer needl e.

1t is vet another object of this invention to provide a needle shigld that
automatically shields the sharp distal tip of the introducer needle upon
withdrawa! of the introducer needle from the catheter.

S It is a further object of this invention to provide a catheter and infroducer
needle assembly with a needle shield where the needle shield remains
connected 1o the catheter unti! the needle shield covers the shamp distat tip of
the introducer neegdle,

The catheter and introducer needie assembly with needle shield of this |
invention includes a gatheter, an infroducer neadle and a needie shield.

The catheter has a distal end and a proximal end connected to the distal
end of a catheter hub. The catheter is coaxially disposed over the introducer
needie and the distal portion of the catheter tightly engages the outersurface of -
the introducer needle to prevent peelback of the catheter and thus facilifate
insertion of the catheter info the patient's blocd vessel. Prior {o use, the
catheter is located about the introducer needle so that the sharp distal fip of the
introducer needie is distal of the distal end of the catheter,



The introducer needle may al so define, along a distal. portion thereof, a
di sconti nuous portion, which ca n take a nunber of different fornms. For
exanpl e, a slot, or an enl arged di anmeter portion forned an the mtro‘dﬁuﬁﬁf 2005

needl e my If an enlarged dianeter portion is us have a
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t aper ed b tion or a tapered distal potion or bo |5er Can
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i nt r odudtigtal movemsnt of the infreducer needle with respect to the needle shield. In
othet words, the sharp distal tip will not be re-exposed from the distal end of the
needle shield once the sham distal tip has been withdrawn info the needle
shield afier use. The discontinuous portion may also cooperate with a means
for preventing unwanted proximal movement of the introduser needie with
respect to the ﬁee,dle shield once the sham disfal tip of the introducer needle
has been proximatly withdrawn into the need!e shigld. This prevents fe-
expésure' of the sharp distal tip of the introducer needle from the proximai end
of the neeﬁle shield. - )

The needle shield is defined by a housing having an internal cavity
through which the introducer needie extends. A lock associated with the rieedle
shield prevents unwanted distal movemeant of the introducer needie once the
introducer needie has been proximally withdrawn into the needle shisid. Also

associated with the needle shield is a means for preventing unwanted proximal



needle is wthdrawn into the needle shield and that noves in front of the
sharp distal tip once the needle tip is proximal of the transverse barrier
may be used. In such an enbodi nent, no di scontinuous portion is needgq]tqquﬂﬁ

the intr er eedle. Alternatively, a |lock may be used conj.unction
with a d%@ﬁﬁ?ﬁ'pﬁ ous portion. fornmed on the introducer ne‘;e(gﬁ"és.’“lhﬁ“é’uch an
enbodi nent, the lack allows the discontinuous portion of the introducer
needl e treovemenpastheatihrodock ndatlla goexthardhantp déstii o obthe mtevdents novenent

of the di sconhi nyous porti past the lock in ial i.sfal direction. Such a
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of configurations, a tube having oné or nore 1 nhwardly and proximally

di r ect edhagbdistal thpekthanintrodistdr meedieroutaf ¢the adedld shieldwecsthe shalp
proxi mal |, ditr‘e:ct ed tabs extending fromthe nain body or a. retention plate. -
Wi th ondigal i i@shednaproximallwingrann stedhe intraycarhesdls shisi-+her mai n ‘
body. T ' . ' I«QR =W pai r of
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and. - i s nssdegbivithiliengi Intsltiahéydpastieldhend that smovediraisomigefthe lshaism f or ces
the spri Dgla ate up, into contact with the introduceé needle. Wth this
enbodi mékigtal #mencyitie seeriadns perimahouthe iRgnsyesss dariergpay éedmed. an

ent ar gen 4 BRRAPEmBBLITORL noAidRRIILRAMBIiGR i REBLLA R theRhP3ARL, OF the
enl arged di aneter portion on-the 1 ntroducer needle may be used to
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inwardly and proximally directed tabs extending from the main body ora

retention plate with one or more radially inwardly directed tabs formed around -

the main body.

The spring gate has a generally U shaped configuration with a pair of

spaced apart tines. The introducer needis is disposed between the tines and i3

mc;veable langitudinally past the tines. A biasing mechanism forces the spring

gate up into contact with the introducer needle. With this embodiment, the

discontinuous portion on the needle is preferably an enlarged diameter portion,

A tapered portion immediately proximal of the enlarged diameter pottion on-the

infroducer needle may be used to facilitate proximal movement of the enlargad

diameter pottion past the spring gafe. The enlarged diamster paﬁiun gould be

formed with a distally facing shoulder to provide a furiher positive engagement

with the spring gate and minimize the possibility that a clinician could force the



all ows the enlarged dianeter portion of the introducer needle to nove
proxi mal |y past the spring gate. Once the enlarged di anmeter portion is
proxi mal of the spring gate the biasing mechanismforces the spring gate

upwar dl y he tines of the spring gate rotate toward tQe, dist.al ermd] 6ET 7305
t he intro\gg)g"&g%g@edl e; This novenent of the spring gate eﬁgfj}g@g”ﬁﬁﬁ t he

mai n portion of the introducer needle is |ocated in the space between the
tines ofshdwgp diptal ig cfdbe irsteodudes rigeks distalbndulgl thastectieshetd dducgr needl e.

In this positjon, the sprin te _abuts a proxinmal facing surface of a
shoul derR'BFméda‘l‘ﬁE’ ﬂﬂgyﬁ‘geﬁﬂﬁgﬂggc‘?‘aﬁ‘ﬁia@%ent further distal rotation of the
spring gate. T L, i I, 4 Gl kd YRGS ithbRdi4ger needl e
distally, the %?Qrtgéﬁé‘?g‘h%rgﬁr&@%‘%ﬁ %ﬁh%ﬁ engggﬂelp??ltg ?i nes of the
spring gstiield, Ithe ankdbdiiomr netchite dpes pashitictines bilthensproy g4te. wis theor shoul der

in the housing.and prevent the introducer needle fro ei nq noved. _
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spring. et thdinticchices pebdlp. Bhy sprngigaie s alzo foored dewoliveedipt | nuous

he di scont.i.nu ortion is an

ortion can, b used. ver, preferabl us
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shoul der Eﬁﬁ%d j | -Sti ' roxi mal wal |,
a suppor?“\%\ggt@t@ngngt eadgét?ﬁ%%g ﬂ@éﬁﬁ?ﬂg%@grdﬁ%ygggg%?hﬁﬁgés5pport | eg and
t he/ Iugg Ii!/}m%?ﬂr ﬁaet ﬁm;frmgkgdt&s :J@hoeiihnéﬁ?}meﬂ dialrllem bp&ztﬁkm Mprcg:&nﬁlﬁ 2005
PCT. { hat { acki n eg extends ner al, ck toward the
br oxi el OB Srrthaete g SRe nodge SRarist) Broen i Hhig SRA YRMERBEARE | eg and
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distally. At this™ Configuration is preferred, any other configuration
t hat bi afhis mesemesk ofthe spring gateaedsutes that thaximain podieti of theul d be used. :
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the tines extend up past the introducer needle. In this position, the spring gate
abuts a proxima! facing surface of a shoulder or wall in the housing to prevent
further distal rotation of the spring gate. Thus, if a clinician tries to advance the
introducer needle distally, the enlarged diameter portion would engage the tines
of the spring gate. In addition, the spring gate w:::uld angage the wall or
shoulder in the housing and preveni tha introducer neadie from being rnnvéd-
distally.

) An_nthér lock that may be used to prevent unwanted distal moverment of
the introducer needle once the sharp distal tip of the introducer needle has
been praximally withdrawn into the infroducer needle shield is a leaf spring.
With the leaf spring, any configuration for the discontinuous portion can be
used. However, preferably the discontinucus portion is an enlarged. diameter
pertion on the infroducer needle with a distally facing shoulder when the leaf
Spring is used.

The leaf spring has a proximal wall, a support leg and af least ong
locking leg. Preferably, the support leg and the locking 'eg are configured such



| ess than 90 degrees. Alternatively, the locking leg could be fornmed so it
has a generally U shaped or V-shaped configuration with a pair of spaced
apart tines, Wth such a configuration the |ocking |egs prevent unwanted

di stal novenment of the introducer needle in a manner anal ogous to tHed OCT 2005
spring gat@%P¥ssed above. In addition, the portion of 'E"EE”F‘B&%F#TQ | eg
that rides along the introducer needle shaft could be contoured to

appr oxi RGP BRKiNGA80 Utdis GLAGHI BRRIBwaRd HABroxifiap da e weed! e to

m nimze drag as t ntro |'e ridesast e locking l'eg. The
conf i gursppamt lef. tihéhiseminfigpréten tvessepsont ket andéhdé oxkimg ldoepvesa bi ased

toward and abpts, the nmmi. ortion t i ntroducer ed| e.,. However this
bi as stg‘?qerﬁﬁﬂ' g’\?\%!"qpr?e Wt %pqn&&?{f‘@ Q&ﬂ@'“ﬂ\fﬁ%aﬁﬁe Pgﬁ]%ﬁ&é&'sdi anet er

ortion ' ' ' \ | e shield.
IoOnce t he&m@lgﬁdy Eﬁ%‘éﬁlﬁ%&d&ﬁﬁg& ﬁtyréggﬂ Fﬁgmgi%ﬁpgggiaﬁﬁgghfgééaﬁg tron i s noved
pr oxi malthywapf itd trddomier ngetigconibeed osdd.nFol egamipie thbdoékinglam coutlact with

t he mai ortion of the  introducer needle. Therfe%Lter, i f the introducer
needl e % geUBRIYiPAENYiculariqhe ISHEWHSQQ o ofienedabsypedbeanglal |y facing ‘

shoul der t | | ﬁ%@’ﬁ)&ﬁ dl e. The
Iea1ch sprlﬁggﬂéﬁgﬁ?%?{%%g'cggéﬂ%@%%%?%@@{egoéﬂa@?%éz@t e _me<t:1 g%‘l cal
engage{rag‘enéhraﬁpblwﬁmwmbom rVkmhdelH(bgmigmlgﬁalmdwimmPalmof&{hmd apaeteit % For
exar np e cavit ere the lock is |ocated cou ve a tapere
cross-s-g@@}‘ﬁ#‘ RIceniayralipn e logkiag ras %V&F€BB?§H?$£81S%]H“%‘E§W?“WUI d nove
di stal | ypi peRere] f = | | | H@g@ he | eaf

spri ng, wpﬁghﬁﬁﬁhﬁe&‘ucer Iﬁgleglrgéé\%%fgﬁ%@aog%g%}% ?§ t%%r?amv%lgél% o the needl e
shi el d latsvel.i lnexdditiomdhe portion of hd\BRNPRG-thabdIew/a0Hng 8i25nirodGeetC12005

enbodi nents_until th | scopti nuous portion i S proxi of the | ocking |eg.
Ther et risrede shat Solfi s FoRbrUTREdH AT HiRle® BbLOM b GHeUTBEIoNGs | og
engages rSEREr rsS i Gk sdi-stally into
t he tape?fte giiﬁ(gﬂrross-sect | ontﬁﬁ{l@mgg?ﬁ?$ﬁﬁ?g&€%ses t%de?eﬁgé p%%?. ng to
engage tthe lodtingdeger needle with increasing force until the tapered -

e e TR B e 1Sl BASTRL o B okB s B ™ 1"
prevent | @grfAH Bhal abliy e faif pdriSn b HLiMeRucer needie. However this bias
stil allows the Iocking leg to ride over the enfarged diameter portion as the .
introducer needie is moved proximally into the needle shield. Once the distally
facing shoulder of the enlarged diameter portion is moved proximaily of the
tocking teg, the locking leg moves back into contact with the main portion of the -
intreducer needle: Thereafter, if the introducer needle is moved distally, the
locking leg will engage the distally facing shoulder and prevent further distal
movement of the introducer naedle.

The leaf spring and housing could be configured to maximize the
mechanical engagement force betwaen the locking feg and the introducer
needle. For example, the cavity where the lock is located could have a tapered
cross-section and the {eaf spring could be disposed therein so it could move
distally into the tapered cross-section.

in this embodiment of the leaf spring, the introducer needle would be
proximally withdrawn into the needle shield just like in the previous



needle. In order to mnimze drag on the introducer needl e, the |ocking |eg
could be initially spaced apart fromthe introducer needle. In an alternate
enbodlnent the locking |l eg could be held out of engagenent with the

i ntroducgr needle by a finger and tab arrangement on the |eaf s rlng HRET iRE
housi ng. %?qﬁﬂf spring is novable proximally with respeftTG'YHEShousi ng
by the engagenent of the discontinuous portion of the introducer needle

Wi th t hempsdiniams untl theodistbrtih@als Gort nbngsf.f»@oilhmifdfﬂg@maan@ lkgb can be
moved out of engagenent with one anot her is allows the locking leg, to

nove |nt73"e’"@ﬂ§%|‘géf rinfiPducehreedieivarves ¢isadlyethy/locked lnugngapeas of the

above. - % HisesREOTn bEfo A ZETRE L BroKTRREE @Ry FF RihefSat o>
porti on drosk-BeflidX biftHe SRk, OﬂhWL@ebhl@e (b erepirmig t@feﬁmedﬂh&tuﬁdmﬂeééﬁ onis
| arger than the dianmeter of the proximal portion. The leaf spring i1s

~di’ spos edgagie withdagieagingfores ueil hﬁﬁr@r@fﬂﬁ%@ﬁﬁ&ﬂﬂﬂ@&@t@ﬂbertlon te the

Phe | ocidifig! MeBmat T 4b8 Beay i AP Pl b SBERR0 0 srefnll T L0t oicer
need| e '@fg&gb@dﬁ@%:ﬁrﬂmmb'pbm@ﬁ préimtingee i n’&ﬁll@h@nt éﬁ‘tﬁe HiFERIdnuous

portion o he i ntroducer needl e engages the proxinmal wall of the |eaf
spring. MB¢®e.engagement causes the leaf spring to move proximally with the

proxi mal el e agh Pl SR d ottt pacile. wER b AL EOUbIS: ng.
thi's poiby initkilly spacbieipait frishite ifbvdieat ngddlehanl#pitenaterg and the
i nt roducer needl eis revent ed. 9 WD 01/93941) PCT/US01/18757 3 OCT 2005

Waen t heemegimgsg; tﬁtytpgkm legcoplbke held put of Gngageracibwits taef i ni ng t he

needl 5. IEERcetestic k3% HAdS AR i attaheMsTE BERGETCAs ety I gers The
i nner weldigsirf. The lgufaprirg] isnnblable proxinmel thp‘l@cﬁtltanh@ungaw ng a -

proxinmally facing wall for receiving the fingers. Wien the Iea sprlng IS
in the ;ih@ﬂnsagewmt élhes!@qqﬁwngp@&pﬁalowf ﬂhednirpﬁéca@wec&ls Rout s t he

S P T O AL 3,

| eaf sprenygmnerrtaw&nbaé Mehem@bwﬁ'le loEkinbded itmgene inted t he

pr oxi mal ll%/gggae(r:tllé]rﬂ #ﬁl the intro?:iurc%? lﬁ[etedw]hy the inward bias of the locking leg.
Thereafter, unwanted distal movement is prevented as discussed ahove. _

In another embodiment of the leaf spring, the cavity has a distal poriion

and a proximai portion where the diateter of the distal poriion }ja larger than the
diameter of the proximat porfion. The ieaf spring is disposed in the cavity for
proximal movement from the distal portion te the proxima!l portion. When the |
leaf spring is dispased in the distal portion, the focking leg does not engage the
introducer needle. As the introducer needle is withdrawn proximally into the
needle shield, the discontinuous portion of the infroducer needle engages the
proximal wall of the leaf spring. This engagement causes the leaf spring to
maove proximally with the introducer needle inio the proximal portion of the
cavity until the proximal wall of the leaf spring abuts the proximal wail of the
housing. At this point, any further proximal movement of the leaf spring and the
intreducer needle is prevented.



t he di scontinuous portion of the introducer needl e engages the | ocking |eg,
di stal novenent of the introducer needle is prevented. - Alternatively, the
| ocking I eg can be oriented so it is generally perpendicular to the support
|l eg and can be formed with a small dianmeter opening forned therein. "his

openi ng 4% §RRel | to allow the enlarged dianeter port ipgl}mgg”ﬁ g~ 3 OCT 7085
i ntroducer needle to pass therethrough but is large enough to allow the

mai n portion of the introducer needle t pass through.. The leaf spring is

held in a bi ﬁﬂ%ﬂ%iéﬂfgpﬂ'%_ié et B dxirbl b?ﬂidrﬂit}i?d&ﬂ}lﬁrdefﬁﬁ“@@h%- Thus, the

| ocking leg rides al ong e"introducer needl e shaft as the introducer
needl e ¢avineforer thalldcking legs inwaddly istoi engagamnest wib the mteodusad of t he.

[ d | e, h b ' h dl e shiel [ i mal
of ¢ nenpetR: e gt SpRSTadRues TeRbie.dudasSy ieadindiingets "Bhei i on. s
such t ner WAKI T R0 LAThIBRY o n HRCCHTR defhadRAS hatRBMH Bbxidialye | 0cking

leg will be aligned wth the sharp di st tip of the infroducer edl e. -

Thus, | facimg viafitfetthasiving tbedingers  Wharothd ieafispiingiis i thesprogimalo t he | eaf -
spring, _.the distal _end: of th I nt roducer needl e travels thr h and past
the snapPrEraElE pERIRERYal 3F faa BarsnRE =R BSihe proRim A" e

i nt rOdUﬁéﬂsiﬁg?ﬂ]eeﬁﬁgferﬁra?éﬂﬁé@t‘édfigﬁﬁé QRIS S0 tABYefle Prakitldlbre si de of the
needl e shiel en the enlarged dianeter portion ‘on the introducer needle
engagesptdxmatipfacing avadt eThupdisitaignovemedt of theaeaf Spdhyg g pravgntadbnWD

0119394Q - 3. OCT 2005, ., PCT/ US01/ 18757 Pref | h i ng J nel ud
Peast ohe elergernAal Ot i oS ANt f;'&i %(E’réﬁ?glﬁﬁpﬂﬁ){&glt” k%ﬁs‘:@%ﬁ Wit R
wal | i ni{eldiasortiReNbadichNeTae ndr8dudsr r%dl@%n@\?\tglélsﬂﬁé W Hindleg he

introducer needle to extend through tne nedi-al Thi s provi des
addi t i odistalgoppement of theHiatiotucatneadleris pibvertad. ensures that the .

I ntroducer n le.js.ali ‘W the.s di,anet er ni.ng in the | ocking
| eg when t he%ﬁgg&tﬁﬂx' ﬁgg:@gﬂ%i&! W?P?%tﬁ'g&? 'L%s?%‘ﬁ)%ﬁ?wA variation of::
t he for ggmidiidiaf iosthiel SUpPAIE lciterd 88n Yeeirmd With Besrhal Wiameetefeg With a

dianeter slightly larger than the dianeter of the enlarged diameter portion’ -

of the Ppenifgdfoancddeerein. This opaningis tem smaldoi allovithescalaggaski mal wal |
def ! Nl Ngiafet8PRBHS 67 H& ilradd @ HebddPBhst BteliiBudh B ickgd the shalt

of the
enough to allow the main portion of the infroducer needie to pass through.

The leaf spring is held in a biased position by the shaft of the introducer
needle. Thus, the locking leg rides along the introducer needle shait as the
introducer needle is refracted into the needle shield. Once the distal end of the
introducer needle has been refracted into the needle shield and is proximal of
locking leg can move so the smatl diameter opening in the locking leg will be
aligned with the sharp distal tip of the introducer needle. Thus, If the i_rgp'qd_uoer
needls is moved distally with respect to the ieaf spring, the distal end.of the -
introducer needle travels through and past the small diameter opening formed
in the locking leg. However, the introducer needle is prevented from being
moved distally outside of the needle shield when the enlarged diameier portion
on the introducer needle engages the small diameter opening formed in the
locking leg.



I ntroducer needle but smaller than the dianeter of the enlarged dl aneter

portion. The |leaf spring is also slidably disposed in the housing of the

need le shield but has an end portion of the |ooking leg that is - 2 OCT 7005

substantjally held in place with respect to the housing. This allows tﬂ

| ocki ng PEY¥¥*fotate in the housing. Prior to use when tﬁ@TQ%QVb7§Fstal tip

of the introducer needl e extends beyond the distal end of the needle

shiel d, the Irekempht dbeitauperpactidesl srieast ondeadhmogat mearmvaaxi s of the
osjition, the introducer needle extends through

|ntroduce eedle n thi

t he operﬁ 19 fae b?f&m%f walis rapdial walldpekrrg E‘ifhﬂF?EHB”Q IR 1 eg. Since
the dia f Q% Yl r than the
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t he | ' | eg. th | d di t { f th tyod dle -
engages IbAeIRERRHES: REEHS b ABIPRMITINE S1h Ella'éﬁgteigpﬁnﬁngh&;éé’- pr oxi 1l 1y
0 U T ool OEERE ABAEL Lot b, @ S LBlesldoslort e eal’ spring abuts

the proximal ecause one en e | ocki ng Ieg |s

subst anti al | VA Ratidiiom of pheafiregoing leeb sty nzltdes hn tmenmg fithe I
m)verrent of ,the | eaf spri n&b causes the proxinal rotate cloc vmse as

seen in ‘F%E‘"ﬂﬂlﬂﬁlamﬁt%stlﬁﬂa Eﬁé‘gefﬂ@fbﬁheefﬁﬁ&tﬁ %hﬂf)ﬁ'lﬁtq’féﬂ RGeS t he

| ooki

bor pond e B itin A dUcRR ieAlel Mil1ddiSpringAB0 el ed 8 ArBRRE wall 52040 5
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e ectl ve | anet er e
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needl e sheyend the distal sadfof rtlmedeedle shield, the locking leg is perpendicular to

the longiudinal axis of the introducer needle. In this position, the infroducer

needie extends through the opening in the proximal wall and the apening in the

locking leg. Since the diameter of the opening in the locking leg is slightly

larger than the diameter of the enlarged diameter portion, it can be retracted

through the opening in the locking leg so the enlarged diameter portion is

proximal of the locking leg. ] .

Once the enlarged diameter portion of the introducer needie engages the”

apening in the proximal wall. the Jeaf spring moves proximally with the-

introducer needle until the proximal wall of the leaf spring abuts the proximal

wall of the housing. Because one end of the locking leg is substantially held in

place with respect to the housing, this proximal movement of the leaf spring

causes the proximal leg to rotate clockwise as seen in the FIGS. This changes

the orientation of the opening in the locking leg so that a plane defining that

opening is no longer perpendicular fo the longitudinal axis of the introducer



i n the housing. Again, although nost forns of the discontinuous portion
could be used with this enbodi nent, the discontinuous portion is preferably
an enlarged dianeter portion with a distally facing shoul der. The t‘u?%ﬂﬁﬂﬂﬁ
| ocat ed 1i{{.?'iugle Bhe housing to allow the introducer needle to E)ass
therethrou§ afd" includes at least one novable |anced probt$UYPHAEEY t ab
that extends proximally and inwardly into the tube. Preferably the | anced
protrusimredler hhedeadsite ageningitnwaydoyso Betdhe effebevé amragigpootnaisi on or tab

i's novabl e, .the en| arged iameter portion, of the introducer peedle with the
di stall yUH%[H'i’ng'-%HBGIFg%’l:'e@gﬁmmeﬁﬁ@ﬂi ‘?Hhﬁfﬁﬂ%‘?gﬂﬁé‘*’qsaﬁ'@@cinﬁr otrusion or

tab. On | | e | QA | t he
ool o af¥et O HRENSBHaRE BRiniotehBBIIoRP hibddiHbR T RIS, 4 adbhy |
di st al | yadsaciatgd stitivtieekeal gpring peelvalits sabsequenidistal afovdmentdithdissr needl e

w Il be prevented when the distally facin shoul der engages, the | anced :
protrusi'&f'f’&r: ye aNWtW&ﬁU?ﬂﬁdléwaF@@dngma r'nﬁ'ﬁ'ﬁj'ﬂﬁ’ﬁf- e ky a distally

faci ; . ; . . tion.
"ot on 1aYeAR eiBeihe i Eh FamBI B ool tReuveaIMENUE PO L O
por t i on.opleng fivéhe lotkirgllsger needle is withdrawn proximally into the needle”

shi el d, one of 'tege | anced %otrusi ons or .tabs extengts into the notch.
Thereafter, dobgiernaiheniask that prenenisistal maeyemeryp hPsgrhﬁrB\F‘éﬁW’ef@ when the

| anced ' ' ; W
0116304005 ey Bor heXe HRBORR AREARTRNOMRe ittt Shicd BpBE idsnady 0, ¢
g@ sta: rmism[raf'pthhanbam& flwiwaﬂﬁ-tiﬁidramnﬁnmm m&cgtp@htaileﬂi iE_nadth@fﬂgn‘tech t he

i stal end, of the ne e shie once the sharp ..distal ti as been
ot It IO AR, Htheudls Gy TomTs Y O1 discopbiBuots PoNBRASIR 1 or red
in or a w}lﬂ‘?' | ; ?ﬁ’é&dﬁ‘ﬁ ' ngj.ﬁ(? j usi ng. and
defi nesqgggﬁ{%gug H@?gﬁﬁa@irg;gaﬁetggt one Ep.'P(?fZ'si na @ﬁo‘?l{é&]@y%}?and gradi ally
i nwar dl yerdatgeaddisgneteb padicewith a dietallyfacigy steitddeThEhe tubmighodated  shoul d
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t he and inwardly into the tube. Preferably the 1an::.ed proteusion, or tab is biased

inwardly. Because the lanced protrusion or tab is movable, the enlarged |

diame'ger portion of the introducer needle with the distally facing shouldercan

move proximally past the lanced protrusion or tab. Once the introducer needle

has been withdrawn proximally into the needle shield such that the lanced

protrusion or tab js distal of the distally facing shoulder, unwanted distal

movement of the infroducer needle will be prevented when the distally facing

shoulder engages the lanced protrusion or tab.

Although the enlarged diameter portion having a distally facing shoulder -

is the preferved embodiment for the discontinucus portion, a noteh formed in the

introducer needle could be used as the discontinuous portion. VWhen the

introducer needle is withdrawn proximatly into the needle shisld, one of the

lanced profrusions or tabs extends inic the notch. Thereafter, distal moverment

of the infroducer needle is prevented when the lanced protrusion or tab

engages the proximal edge of the natch.



needl e Weld such that the tab is distal of the discontinuous portion, any

distal novenent of the introducer needle will be prevented when the

di sconti nuous portion engages the tab. If an enlarged di aneter port.ijoglcf fﬂﬂﬁ
a

used for g shgFontinuous portion, it would be desirable ﬂfﬂ'ﬂﬁ&ﬁﬁhk‘ﬂ‘?
di stally“f aci ng shoulder on the enlarged diameter portion to ensure firm

engagenment with the tab. A tematively, the discontinuous. portion nmay be a
not ch f or medYEhangthardesl thatweyeataalisteal mavecaent{Fdae SNALD PIERIURR y

wi t hdr i I [ : | k@it t her eby
pr event H-tpAubHEPORRE: St il Histeend Bhu RBadrtiRe s bbb gages 1 he
pr oxi nedised die.haaf bebh @rodhedily withdra@indngh fHe neédleeshield iala gpuerbndgthe tab and
the notch, the speed nut could be formed with a plurality of tabs, each of

whi ch Lifat Briorgiadein eraddrshietheniouringn Thespaaeiil/is lgcateddn thevt r oducer

ooat od il drel JediRes AhdBndlE B ot 8t o SRR rbritE B PT DL RED
enbodi nexfiatyfinWaedlyositehling tBbadBassntdhs thtoughviestent Tief throtgh RbRY p di st al

tip of the introducer needle out of the distal end of th$ needl e shield
|

oEpel é hehandbe lightiy |r-‘t'95!f thas the dinmpetsriatdhe nird dreramed fi‘baﬂm'é_tfﬁéedl FI
For med TR BRER OfHE Ridaher REAIE -8 RERhBllar PaGeisdyRREbT: "2

di anet eproxithgity ofiantl) the diddoptinlibas pottisd dar moes greximatly past tiegagnt | nuous
portion to pass 13 WO WL93940 PCT/ USO1/ 18757 through. The retention plate
I

defines at | ©ase badniraducer nzedlahag been withdrawn groximady dAnethe nwar di y
di t . i .hat . 1 t Al It
or ot i ol it Y L8 08 of e diskaliao GBSl Wiy igmCaLe . 1

needl e mgvehmstd of ihe inthedustingedes wilhbe greeented whanti=diseontinwsus s def i ned
between the tabs. In this epbodi nent, Ehhe di scont i nuous Q_gr ion .is.

pLef_eraB*I’?m"d?rﬂ&ﬂﬂ%‘?%'&)t_aHi e{_f@fl@lniﬁ‘fﬁﬁ‘_ﬂi ﬁﬂ\ﬂtewaﬂer@%ww &¥¥ng shoul.der. As
the | N aRedAfiuode RO, & WhiRBAWIINIE 1biflds &:Bfﬂn FablinglehBulelrn port i on

of the I'n ucer "needl'e rides pas retention pla | e or no
i nt er f eor oz enksgetiaiametergphrtion {0 eadue: fionengaoennent wilh #ic tabr espect to the

di ield th | d , di anet ti f .the introd di
engages LhEaHebi e AISSPRDLOGRAONRS MAbLos PAPIER SFRed F) HEASHe Cri ar ged
di amet ergéH theQitrodtckf ﬁ&é&l}g i?rﬁgéﬁﬂﬂfﬂymm?&ﬁaﬁmiﬁté e nbLAR ik fhe Once the

enl arged di aneter portion o
tab drops into the notch to thereby prevent any further distal movement of the

needle when the tab engages the proximal edge of the notch. To avoid
difficulties in aligning the tab and the notch, the speed nut could be formed with
a plurality of tabs, each of which is configured to engage the notch,

- Aliematively, the intraducer needie could be formed-with a plurality of -
longitudinaily displaced notches located around the circumference of the
introducer needie.

In still ancther embodiment of the lock that prevenis distal movement of
the sharp distal tip of the introducer needle out of the distal end of the needle .
shield once the sharp distal tip has been proximally withdrawn into the needle
shieid, a retention plate is located on a proximal face of a medial wall formed in
the housing. The wall defines an opening therein that has a diameter large
enough to allow the introducer needle and the discontinuous pottion to pass



needle is proximal of the retention plate, the tabs return to their unflexed
position and abut the proximal face of the nedial wall. Any subsequent
di stal novenent of the introducer needle is prevented when the enl arg EA&HUE

di anet er engages the tabs of the retention plate

wal | preve‘ﬁpg&,’ ?"ﬂe tabs fromflexing distally out of the w?]n%gm{lﬂ% Tenl arged
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enmbodi nmrﬂargddedlaamieepsﬂml cd" ti':eoh'ﬂudﬂﬂua mdiﬂ gnghges theatetention platki p arm

e " BB LRt i TS bR Bt T o T b . <
h d' | nrprgucer neegﬁgt‘g%hf Eijilﬁtet h@nﬁé'ﬂﬁe%ﬁlﬂrﬁ@ﬂ%eﬁ?&ﬁéﬁﬁf hUb L

the int as long as“the introducer nee ‘e extends
di st al | yneesdle is peoximmpl d}i‘r@ledetqentlampla&e,| thedabs refoen tostheigafekeds t h t he

cat heter_ hub and,t he, cat heter ub s S _cqnnect.e vvit the needle shield.
Gnce « hSHER e abiK % royfel 863 Gt e TnEaR et Ay ewniafﬁta% oxi mal i y
past thenSpeiragt E:\‘ﬂ-fem‘tl’@ﬂu&ér Redm@® esrﬁmémeutwﬁénﬂ{wem diimdtel he

catheter hub. This allows the catheter hub to be separated fromthe needle

shi el d. pnmsncﬁmraggarthe tales ehther etention plate sincedbel hwusingwall peevems engaged
W th ey Cab REbRIm HBkinGg dilGnl Bt 2FHES {ua@eo‘?%s eAarSed diameter portion.

The means for preventing further proximat movement of the introducer
needle once the sharmp distal tip of the introducer needle has been preximally .
withdrawn into the needle shield may take a number of forms. For example,
where the discontinuous portion is an enlarged diameter portion, the housing
may include a proximal opening that has a diameter sufficient to allow the main
porticn of the infroducer needle to extend therethrough but that is too smali to
aliow the eniarged diameter porticn of the introducer neadie from passing
therethrough. Alternatively, regardless of the configuration of the discontinuous
portion of the infroducer needle or where no discontinuous portion is used on
the introducer needle, a tether connected to the neadle hub and the needle
shield could be used.

The needle shield also preferably includes a spring dlip that connects the
needle shield to the catheter hub and that maintaing this connection until the



been conpletely renoved fromthe catheter and is safely shielded in the
needl e shield. The spring clip can be used in conbination with any of the

| ocks discussed above for preventing unwanted distal novenent of th 7005
i ntroducer. needle with respect to the needle shield. In addition, 't

spring cMP¥é e formed Integrally with or separately FFOHEHA™8? those

| ocks. The specific configuration of the spring clip can take many different
ternms stngipcaiat)eipasfi tastisitoducdriveduis bias Gaam withjraginf ines et neayie.  For

exanpl e, the ring clip can have. a generally V or U shaped configuration.

I n trrﬁi ss_hlg%ﬁﬁéﬁi%?hﬂ% Wriﬁg%?rr Hﬁ& TP _%BP F’Bﬁéftiéﬂmarﬁ"ﬂfﬁ‘émﬁogsi ng so ?t i S

per pendi cul ajy, be drifiolifft! 414 Raldia tniei8indiifed BSREIY Al MEPHRE oSuCh. { hal
y rom an e

the Vor Uodnfiqu ration is readl appar ent d cross-secti onal
vi ew ofclithermdpat enghged the edtheter tate Tig spfingletip V6 binded i a positisn bi ased

position, adjacent to the other |eéeg, by direct, ntact, with the shaft of
the i ntwbﬁt%@?e ﬁlé;éarr@.éq% @Wi@%&%ﬁﬁ@e@ﬁﬁ&r’We%ﬁ FRENd @ﬁlp-,!ﬁ heldlindes a
clip ar ? | ke ' i L aX| f the

i nt rodu@iﬁdegé%lgeg%ﬁ%gégg%a e?‘é#@%én %@ggﬁﬁﬁmgﬁé Fﬁ'?td ﬁpgr oriented
gener al hyedlergieddi Thlisrad enghe herigiroddcepheade exiéndsdistdhypagt ihe When t he

15 WD 01/93940 O T 2005 P[=Tli ] SO [ 19757 introducer, needle is

wi t hdr 259G 64pihe dip amerarpaingengaged with the gathetephyl and fheicatisienosi tion
such t l%,sc | Y I : : endi cul arly
to thehlitcl)tr'\tgi tudﬁ@?%téggﬂ@fﬁ? hiéﬁ%ﬁgﬁg'epnr%eﬁﬁeﬁﬁﬁﬁ %IFI | ﬂ%ﬁg%egrrent W th

t he catintelucknheetile Brwitdrawngsirexitmalydpastthe spniegsgip the clip prns general |y

straight and 1 flexed into ,jts biased positjon t shaft. of the
" nt r odUBEVER&L e endRgemeDt Sbpieriip. TS albwedbe Geiersrhub
configqg,qgé' ' fCﬂrtﬁ.H %hg., ke mﬁ : mn-% to the
| ongi t udi nal%@gé’!-éstgg t gﬁélqutgrgg ucérBEﬁeE%ﬁe W H%}D@% hoo h?ﬁ%ﬁhg distally.
Wien t heeédiershieldenemains bagagedwitidthe cathetdr wtil theeintropiticegneetlle, hast ' r et urns
to its unbi ased ition such that the clip, armnnpv transversely out of
engagen*%?ﬁ‘"\ﬁ“mp'g%%’ E%{Fﬂ’é?‘iﬁ'oﬁh e ?ﬁ@""'yﬂrq 'Scﬁquﬁ'éﬁa'gﬁgd“ g ally V or
U shapeghig[q_ oriented in the' housing so it is aligned with the

a

| ongi tudi nal _axis of the introducer needle such
The spring clip can be used in combination with any of the locks

discussed above for preventing unwanted distal movement of the introducer
needle with respect to the needle shield. In addition, the spring clip can be
formed integrally with or separately from any of those locks.

The specific configuration of the spring clip can take many different forms
and can be oriented in the housing in many different ways. For example, the .
spting clip can have a generally V or. U shaped configuration. In this
embodiment, the spring clip is located in the housing so it is perpendicuiay to
the tongitudinal axis of the infroducer needle such that the V or U configuration -
is readily apparent from an end cross-sei:ﬁunal viaw of the needle shield. Thus
one leg of the Vis held in its biased position, adjacant to the other leg; by direct
contact with the shaft of the introducer needle. In this arrangement, the spring
clip includes a clip arm that extends generally parallel to the {ongitudinal axis of
the introducer needle and engages a detent on the catheter hub that is oriented
generally perpendicular to the longitudinal axis of the ¢lip arm. When the



that in a top cross-sectional view of the needle shield, the V or U

configuration is apparent. In this configuration, the clip aimextends

generally parallel to the |I|ongitudinal axis of the introducer needlg 3?:1
A& 4YS

dirty en s the catheter hub. However, a separate biasi [ X
gener al | Wgﬁ’%«%ﬁﬂdi cular tof the |longitudinal axis of the ":}%(I?b"g]dg?& needl e
and connected to each of the legs of the Vor Uis required so the
i nt r odudatrodesst meadio ibwithdidven ppoxingl of the spting chmgagsioems tovtd h t he

cat heter hub. Each biasing arm defines an opening. therein and through
whi ch t HIRIRSORGRIEPN REa TaA e Fa o MRVARAANTYETsel) e aenerddyui r ement . .

onee t NG dpbhatlfety IR IGhgitdRYCHIL LPIH Ml oRiucbl ReBURS R ofr M the | egs
of the spring rip can nbve 160 their unblased position out of engagenent
wi th t heergigestent wilth thertathekatiutel y, the spring clip may be fornmed with
only one leg such that the spring cli as a general I%L-shgped shaped

. p has a J
confi gur at i ortn dhaltermaie embadiaght. ije sy Lipds Bangralaysaight asddener al | y

per pendi " ' r ; ' ' a associ at ed
Nt Rt ndsiinicy bR IRRIRY ¢ SHafl of g R RS FoeBIC T 8 7T T e
needl e shbbdinfentstiroclipusim hikat hotk cenfigustidntwitiponetieg db dhevhook a cl i pped
position and an unclipped position 16 WO 01193940 3 OCT 2005 .

PCT/ USO 94 ending perpaedissie fe e &"@W'ﬂﬁi@%l%@fg frgdntradueeiaeediswith theée spring

clip ca i ' .0g | eg such
That oSO PR, SR e BRI e fls shol L PRRAAII Y, wod

posi ti orspringsdip, tireitrasko ite unbiasxd position guichpibat fhesélip amm toowes uncl i pped
position. Mth the. foregoing enbodi nents usi a biasing arm a neans for
m ni m zitww%elmumgen s &a&w@é@al@twrﬁg%sed. Such a means is a flap

o T ha o GBS PRSP B8 G ) Yo BRI R SRR e 2 7]
bi asi ng hesusing sodt issdigned wiilnthenidngitudieal axistofibe irtrodizserreddie ducfThe pin’
o the Vel BLateh crRssche anaLvisst Lk SHISIE: e or U rEMBBaRtAgs. A
oo ng SPREIE 1R Ry Lelh A Atk tuhip b ateng’ (he
posi t i orlpngitudinal axis of the introducer needle and directly engages the cathefer hub.
- However, a separate biasing arm extending generally perpendicular fo the
longitudinal axis of the introducer needle and connected to each of the legs of
the V or U is required so the introducer needle can bias the spring clip into
engagement with the catheter hub. Each biasing amn defines an opening
therein and through which the introducer needle extends to achieve this biasing
reguirement.- Once the introducer nesdie is moved proximal of the biasing arm,
the legs of the spring clip can move to their unbiased position ouf of
engagement with the catheter hub. Alternatively, the spring ¢fip may be formed
with only one leg such that the spring clip has a generally L-shaped shaped
configuration.
Where the leaf spring uses a locking leg that is generally perpendicular
to the introducer needle, the spring clip can be associated with the locking leg-
The spring clip can be pivotally connected to the needle shield housing such

that it is caused to pivoted between a clipped pogition and an unclipped position



Where two biasing arns are used, interlocking fingers nmay be |ocated on the
ends of the biasing arns such that, once the introducer needle is wthdrawn
proxi mal of the biasing arns, the interlocking fingers | ook together to
ensure that a non-defeatable transverse barrier is formed by the hi ﬁtggnu
ants. In still another enbodi ment of the spring clip, thepéﬁgg@gwqu IE.)e
formed P93 %%general |y X shaped configuration. In this' enbodi NEHt, the
spring clip is oriented in the housing so the X shape is aligned with the

| ongi t ughyrtpk mevément of e iunkrr@dé?,ewfe_@ﬁﬁii@e:?m $gririg chip eah o formeg _
cross-sectional view of the needle shield-, the X shape of the spring clip
i s appa@éri hook gxtanding disallyiem the kekingtleg aucarthabervemRited thee di st al
portion . iSRRG 1 | ;S t he

cat het eri&%tﬂ@ﬁ]&d]ﬁgﬁl @%c{éﬁﬁéi It &H%%gﬁaﬁ%%&%gﬂ&qpﬁ#%cﬁ%%%ﬂi mal of the

I nt er seghdngnfrom & htippedpositin t st ahclyspdd positibnt he 1 egs  can nove inwardly
out of engagenent w th the catheter hub. Wth al[ of the foregoing -
embodi ment's, “WHB ta¢ feregioma embsslivghts Yeina® Bi@SiNg aBHRga 88ans Wker the i nsi de

or the i : I L1 t | m.can be
cont 1 quittp e Pt pr e MGt g i he UaBa. islion SdEa R4 O .
nmechani @@lﬁngegagmmm. g frond dse bpaninghia thé bindnmacangdrsrallp pdedlRs to the WO
01193940 3 0 Ci 2 5 PCT/US01/187S7 thereon that engages a conpl enentary
det ent ﬁmg@uinaﬁl&mﬁeo&mmw'@duﬁ:@bneew@mmlaev.u@teégtt*g*ﬂéuaﬁm%@rmae, f or

exanpl e.8 3at o A LGS corffindBRSan ) 88y SRATBHIAeRiARSHER2! O o5

of the sSpéci nti gur nal n requl renen t he

clip arnhebithdeg thasdaldetios opehings inpropedalidriment sé the iftmdaceni ci an to
renove the catheter-hub fromthe needl e shield -unfjt the sharp distal tip

of the ineediydees npEeatch or tagskiegt tha opeaingss ghdethar Qopnegiaddp trscri pti on

f th - AW - e o ar avi _
ohi ch 1 FUE Ehfidhe Heedls REHAE REMTLIFS! hebisig dine ahBratols B [ o 295, 11
i s a persspagtdlipdowetwndd it snbiaded gosiiohet er and i ntroducer needl e, assenbly

wth the nee shield_of this invention wiith the catheter in rtial.
cross-secti or#¥ PrﬁWQgiﬁs'%W&%ﬁ@Wt@ﬂp ﬂaﬁ‘iﬁ%\%&ﬁ%ﬂa'ﬁ P8r and

i ntr odugKL ends of the biasing arms such that, once the introducer needle is withdrawn
proximal of the biasing arms, the interlocking fingers fock together to ensure
that a non-defeatable transverse barrier is formed by the biasing ams.

In still another embodiment of the spring clip, the spring clip can be
fdnned'w‘rth a generally X shaped configuration. In this embodiment, the spring
cfip is oriented in the housing so the X shape is alighed with the longitudinal
axis of the introducer needie such that in a top cross-sectional view of the
needle shield, the X shape of the spring clip is apparent.. in this embodiment,
the infroducer needle holds the dista! portion of the legs of the X apari so they
engage the inside of the catheter hub. Thus, once the infroducer needle is
withdrawn proximal of the intersection of the legs, the distal portion of the legs
can move inwardly out of engagement with the catheter hub.

With all of the foregoing embodiments, the ¢lip arm can be configured so
it engages either the inside or the outside of the catheter hub. In addition, the
glip arm can be configured frictionally or mechanically to engage the catheter

hub. If a mechanicai engagement is desired, the clip am can have a detent



needl e assenbly with the needle shield of this invention; FIG 3Ais an

enl arged el evation view of the distal portion of the introducer needle with
one enbodi nent of the discontinuous portion thereon wused in the catheter
and introducer needle assembly with the needle shield of this |nvent|[ﬁﬂ
FIG 3B g aisgnl arged el evation view of the dicta' porti GR-9fsdih§ss 2005
I ntroducer needle with a second enbodi nent of the discontinuous port I on
thereon used in the catheter and introducer needl e assenbly with the needle
shi el d tHerebnshatnyerdgesna cBpliet@ntaredefent foryed @i theatatheter by, of t he

distal portion of th i nt roduc needle with a third e odlrrent of the
di scont E:T{I]J ' df?t?'ﬂg‘;r%?\'”%%% fPﬁEFﬂ'é‘P t‘?h%lfjéﬁngrﬁj NGEH BH@dSt needl e

assenbl k&fﬁ’h?g @fetﬂﬁgﬁgﬁesm@gp ﬂ'—f'ss& éeidé\éﬁflid »Iglféﬁ%nagea tha" enl arged

el evation v stal Pportion e I ntroduce needl e” wi a fourth
enbodi rrammméqmrmndnlsﬁdnthmtimq:iq:ranmmnt;hgeelbﬁ catfester hubsoiDis01193940 ° a05

ncedl o SHTGRAOSEe RIS peiamare e Eethaten i Roahine Geedie ARl vi ow of
the di sirl spaidiom g e A e RO lq]édtnachénﬁfém@@ﬁ nent of the

di scont i nuous portlo t her eon eter I ntroducer needl e
assenbly with the needle shield of this inventlon, FIG 3F is an enlarged
el evati gn, Y'emlo he oIS La portion of the introducer needle with a sixth
enbodi nE e g 2RNIShor tion thereon used in the catheter and

ntroducer nagdl@oRSRATR bRk 08 OREGL B AHE Phwitd B RERTIGOT P - 36

is an enlarg ew o |sta portion of ucer
needl e mefetercesmraatdls exfeodo tiketelefmenteand dcehichuous portion thereon used

this i nvent i BIC- Fiica PPrBSGiNG WG GL8 SRR FAUIFIS 2R dnRGRHRE skt d w th a
First  assembly with the needle shiald of this invention with the catheter in partial |
cross-seciion;
FIG. 2 is a perspective view of an integrated catheter and mtroduoer
needle assembly with the needle shisld of this invention;
FIG. 3A is an enfarged elevation view of the distal portion of the
introducer needle with one embodiment of the discontinuous portion thereon

él

used in the catheter and introducer needle assembly with the needle shield of -
this invention;

FIG. 3B is an enlarged elevation view of the distal portion of the
infroducer needle with a second embodiment of the discontinuous portion -
thereon used in the catheter and introducer needle assembly with the needle
shield of this invention;

FIG. 3C is an enlarged elevation view of the distal portion of the
introducer needle with a third embodiment of the discontinuous portion thereon
used in the catheter and introducer needie assembly with the needle shigld of
this invention: _

FiG. 3D is an enlarged elevation view of the distal portion the introducer
needle with a fourth embodiment of the discontinuous portion thereon used in

13



enbodi ment of the | ock that prevents unwanted distal novenent of the

I ntroducer needl e and the distal portion of the introducer needle with the
sharp,, distal tip of the introducer needl e extending fromthe distal end
of the needle shield; FIG 5 is across-sectionat view of the needl e LIS
with the%®pPE#%hnhodi nent of the |ock that prevents unwarkedUMLEFST
novenent of -the - introducer needle and the,distal portion of the

i ntroducer needle with the sharp distal ti p of the introducer needle

withdrawn into the needle shield; FIG 6 is cross-sectional view of the
needl e shperathgtenand intrediyger '@ﬁiﬂ)@lﬁwbb‘fwﬁhﬂ‘lﬂ’ gerdienshielk ¢hibist s unwant ed

di st al "i‘?{‘?ﬂﬁ'%h of the introducer needle and the distal portion of the
i nt roduc fe with the sharp distal tip of the introducer needle |ocked

in the needl e RGi. aEis drl Enlafged AeRBIOARGSNIO! they HRMaIMoriiBA cifid Ng gate t hat
Is used in the first enbodi rrent of the lock shown in FIGS, 4 through 6 that

pr event s intredunes deegis with abltb menbodmeant of the disaoanuouspPgiontbezod C T 2005

N

unwant ed iz Shnfiggyenent of the introducer needle and the distal portion of
the introducer needle with the sharp distal ti p. of the introducer needle
extendi ng f rowlﬁiGhéFdﬁﬁl‘aEH@f@&@E!amﬂne'w of thendlistal.portia obthes a

cro e opal of he n edI el t h,.t he co di rent of the
I ocist ﬁa%t ?ﬁ Gr?@v Hﬂﬂﬂh'é‘fd'%%ffﬂﬁ%‘ﬁd?ﬂfﬁ%? I gdlte and
the di st gkel®f m@aametémnﬂ rﬁtf&ﬂm rne@ﬁ@ﬁﬁéﬂ}l&l? witeitehasedledinididlort i p of

the introducer needle | ocked in the needle shiefd; FIG 10 is a perspective
vi ew of fhie invsstiogpring that is the second embodi ment of the I ock shown in

GS. 6 do9 di f d .
Teodi oo pla  FIG achls AT BhErtpy B dlon dal o s TR Mo Bon it B cenr o ot o d
with a ir{ﬁdcﬁméﬁh&étll@ﬂith(ﬁ séb@ﬁ%hbﬁmﬁ{erﬂwwa%cunﬂﬁm@@ giehal novenent

of the introducer needle and the distal portion of . roducer needl e

with t heﬂ'!ﬂ‘rl‘&ﬂp usgddndhe wapheler and mmdm.nraedt&:s%wbmwﬁh |tlm@nee@[m t he
distal enfhiad of fifis HREMBN;

FIG. 4 is a cross-sectional view of the needle shield with a first
embodiment of the lock that prevents unwanted distal movement of the
introducer needie and the distal portion of the introduser needie with the sharp.
distal fip of the infroducer needie extending from the distal end of the needle
shield;

FIG. 5 is & cross-sectional view of the needle shield with the first
embadiment'of the lock that prevents unwanted distal movement of the
introducer needle and the distal portion of the introducer needle with the sharp
distal tip of the introducer needle withdrawn into the needle shizld;

FIG. 6 is a cross-sectioral view of the needle shield with the first
emhodiment of the lock that prevents unwanted distal movement of the
intreducer needle and the distal portion of the intreducer needle with the sharp
distal tip of the introducer needle locked in the needle shield;

FIG. 7 is a perspective view of the spring gate that is used in the first
embodiment of the lock shown in FIGS. 4 through & that prevents unwanted

distal movement of the introducer needle;



shield; FIG 12 is a cross-sectional view of the needle-shield with the
third, enbodinent of the | ock that prevents unwanted di stal novenent of the
- introducer need [e and the distal potion of the introducer needle \c/gth t he
sharp di gt lm 31 of the introducer needle | ocked in the ne ‘?{}8 shi el
13 is a §£ dﬁcg Yve view of the leaf spring that is the th 'BABGTi ment of
the I ock shown in FIGS. 11 and 12 that prevents unwanted. distal novenent
of the introducer needle; FIG 14 is a schematic cross-sectional view of the
needl e shield with a fourth enbodi nent of the |ock that prevents unwanted
di stal novenentiof8 sha perspediyecressreedlienalview [of thig seaﬁlm‘ne{domtfnﬁ t he

ext endi nBEP G IROdITEn: T Ui %&Rtbﬂtﬁ%if'@ai%ﬁn@ﬁrtacﬁdm%r0%#%%5“@%8 e oa(1

D11 1394&1.%%’[(::@5%@&%7&&%%&&1&&[ ;ﬁ@m ot mnttf@@eﬁ@eﬂ% §ith ¥ Bndrpyi ew of

the needle shield with 't fourthe the lock that prevents
unwant eddigtalttil ofntedntroducér needieioxntending drom deettsialnetid hbthei retealie por ti on of
t he introﬁ.u%gr needle with the sharp distal tip of the introducer needle
cocked i AMM®HE needle shield; FIG 16. is, a schematic cross-sectional view
of the need! e lgalrbli daBriond Vibh ATHEHERBNS sRibid tnliRE kobligy Prevent s
unwant ed di stal novenent of nt roducer need e and the distal portion of
the i ntremboeimertd etk thakprelents univanted distal ofovementofitbelucer needl e
ext endi n&tfromthe cta 17 is a schematic

f th
cr oss- seliosERT ORa/esRn #@egggﬂl@ ﬂne g“%’ltwdé'%%h??ﬂ[ee‘ﬁ%@%ﬂ@%f t he
| ock thayg Ei[?)ﬁ%ﬁtﬁeqﬁtf@ﬂﬂégrﬁé él"’%ﬁﬁe @ tcﬂ]ggﬂ[eqd}troducer needl e and

t he dlsta | on of elntro ucer € sharp distal tip of
the intr oduceF[{Bewllsea@arepdcm vieanofithe Iaa"s&mingaﬂrmmﬁthms&dmdneedl e

wth ¢ heembosiRoRfBEEIERR SHOowWHB TG § ALS el bR haHPBIIBE
novenentn@}], hﬁ)tdf%éﬂ’ﬁl’%c%ﬁfé@cﬁ’e‘and the distal portion of the introducer:

needl e shar distal tip of the i ntroducer needl e | ooked in the
needl e shi el dFIG. 11 is a perspective cross-sectional view of the needle shield with a

third embodiment of the lock that prevents unwanted distal movement of the
introducer needie and the distal portion of the, infroducer nesdle with the sharp
distal tip of the infroducer needle extending from the distal end of the needles
shield; _

FIG. 12 is a cross-sectional view of the needle shield with the third.
embodiment of the lock that prevents unwanted distal movement of the -
introducer needle and the distal portion of the infroducer needle with the sharp
distal tip of the introducer needle locked in the needle shield;

FIG. 13 is a perspective view of the leaf spring that is the third

.- embodiment of the lock shown in FIGS. 11 and 12 that prevents unwanted.
distal movement of the introducer needle; S

FIG. 14 is & schemalic cross-sectional view of the needle shield with a
fourth embodiment of the lock that prevents unwanted distal movement of the
introducer needle and the distal portion of the introducer needle with the sharp
distal tip of the introducer needle extending from the distal end of the needle
shield;

20



FIG 19 is a perspective cross-sectional view of the needle shield with a

sevent h enbodi nent of the |lock that prevents unwanted di stal novenent of the
introducer needl e and the distal portion of the introducer needl e W GH{iHe0s
sharp distal tip of the introducer needle extending fromthe distal end. of
in the nd¥BIY"¥4hield; FIG. 20 is a perspective cross-seckiGHHVHBw of t he
needl e shield wth the seventh enbodi nent of the | ook that prevents unwanted

di stal novemepis of5 id AechBifetdussss-Beaitialasly idietndhgbale H0Bl Wilth ¢l t he
i ntroducer needle with the sharp distal tip of the introducer need‘?e | ooked

i n the rdevahenhedimentaitheiack hagppaeanie snwantsd gigtak mewemesdnf §@r i ng t hat

Is the vent i of. L he l.ock ' J 0 .t hat

prevent zﬁﬁﬁam%%re@ggﬁgm%@% RE ngof(h ?ﬂ@ﬂﬂ'ﬁ?@ﬁ%ﬁeﬁi@ d'Ig@qj ﬂ% SIWBDO 1/ 93940
PCT/ USO1didthY B of ltke inmffodisoat et Ricked G 998 needld eitald;vi ew of the needl e
shield with an eighth enbodi nent of the | ook that prevents unwanted distal -.

noverment of tHl&s. TG asebematicsivzs-aadionsl view ohthe oeedisnsiie!d wihif r oducer

B
Cr 0ss- saarbaiedr Ye&ieQind fhe: AsRM bertidh &f hevintbduber nstdBtbitieshapnt of the

| ock that [prqvents unwant ed di stal novenment of the introducer needle and
t he di stdiptabbp «if she dntreducarmeeditegendingifromtherdistad esidpidhediesdls tip of
t he int ré}ﬂ%ﬁer needl e | ocked in the needle shield; FIG 24 is a distal end
vi ew of teaf spring that is the eighth enbodiment of the | ock that

prevent s unwaREed Tish acham@ivenidsNEetlithalividw of dee hebdRodisieltpyiing t he

orientation shown in FIG 22-; FIG 25 is a distal end view of the |eaf

spring t3gh embedineripfithe leakhthat prexends urmaaniad distabmoyesvanios thewwant ed

Fla 2 TRifGABRE: GoedBthnd B RRUTBPrBTE B PHotHeb e st s it e
embodi mefistabtiptdiehé detkoddrair ricditeBkiendingpfiibatiitl Gibill omavsiAnhe dEstiee
i ntroducer. needle and the distal portion of the introducer needle with the

shar p el tip of the introducer needle extending fromthe di'stal and of
the needle sgil {8 is a schematic cross-sectional view of the needle shield with the

sixth embodiment of the lock that prevents unwanted distal movement of the
infroducer needie and the distal portion of the introducer needle with the sharp
distal tip of the introducer needie locked in the needle shield;

FIG. 18 is & perspective cross-sectional view of the needle shield with a
seventh embodiment of the lock that prevents unwanted distal movement of the -
introducer needle and the distal portion of the introducer needle with the sharp
distal tip of the infrodcer needle extending from the distal end of in the needle
shield;

FIG. 20 is a perspective cross-sectional view of the needle shield with
the seventh embodiment of the fock that prevents unwanted distal movement of
the introducer needle and the distal portion of the introducer needle with the
sharp distal tip of the introducer needle locked in the needle shield;

FIG. 21 is 2 perspective view of the leaf spring that is the sevenih
embaodiment of the lock shown in FIGS. 19 and 20 that prevents unwanied

distal movement of the introducer needle;
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FIG 27 is a cross-sectional view of the needle shield wth the ninth

enbodi nent of the |ock that prevents unwanted di stal novenent of the

i ntroducer needle and the distal portion of the introducer needle with the
sharp distal tip of the introducer needl e |ooked in the needle shield:3 TGy

28 is a SRBsddve cross sectional view of the tube that | Lafh
enbodi rrelrc}tﬁbo the I ock shown in FIGS. 26 and 27 to preventb;éj?f{/uvt'a%ﬁ #@g‘p{ji st al

novenent of t i ntroducer needle; FIG 29 is a_cross-sectional view of the
needl e shi el 142 1§ A SAMAMAEGISHREHEaegial MRW Rh die tHE Y BYE WY dhHwant ed

di st al mﬁ%}h i Py EIPS@%J' ' | t he

I nt rodu?y nee PgH\I;\‘A}' tgﬁt ?fhtgbslﬁggﬁ - W@Eﬁ c@%t%f @Lflv g%éz{‘(s%?tﬁé

PCT/ USO Init8disderdistde aridthefdisiabportiorositherinreddter reedia avitipthier siarphe di st al
end of in the needle shield; F|G 30 |s crass-,sectiqnal. view of the

needl e ﬁ?t@rﬁp\ﬂ?&efﬂ{é" % RecdifBrEReid ”'tﬁi'@fl"%@ief'aé’c?“b}/iﬁlﬁﬁﬁgleunwant ed

di stal mpyggent of the introducer needle and the distal portion-of the

i ntroducer needle with the sharp distal tip of the introducer needle | ocked

in the needl &1hiZ3 i a Bebem3licicsoss-seciona etdw af die needlecshitiHenittedtd e shiel d
withthetetﬂi f the | ock that nwant ed di_st al

. h . enbodi nmen reven
movenenteigth gabo HF?BWL%F’?%%WEQ P&ﬂ%ﬁ’ﬂtﬁé’r&#%’?tﬁg ‘{‘%PFWHEH?BWH@TFW roducer

needl e ' ] : St ' I needl e

| ocked ﬁﬁlﬁ%&%eid éa%;mﬁgkg%lgﬁﬁahg{fp ?tgﬂh% 'g{erngg%ﬁ%éedigﬁéva@%%speed nut
t hat i s digte! tipmf the artbodliose needie boked do khs head{ea shi€ldCS. 29 through 31 to
prevent unwa d | stal novepent of the pntrodycer needle, FIG 33 is an
expl oded per g%)@btz‘g@ %%&R‘f‘lﬁn&;‘ﬁ'@"&{ H{J@@n‘?ﬂf BRHMBQ UEES ﬂ?eﬁ Mand the needl e
ani el 4 WrhBoditaitauaneNoaaR RBRNE UnWifted stk 1Rby BRRNE B fhe Unvant ed

di stal” novenent of the I ntrodlcer needle an ITst enbodi nent of the
spring dhirpdedet nesdiaduving the ofentaton ishelwh ind*lGh@2cat het er hub until the

PG 3 s a bt RS st eBtisu ot Belsasishrng Thabls Besilia i chche.
el event RuRBH@EhER B tAE 168EtHA Preddiih upheREH idAVHBUEFeMt BY fHle MOVermEnt of
introducer neadle having the erientation shown in FIG. 23; T

FIG. 26 is a cross-sectional view of the needle shieid with a ninth
embeodiment of the lock that preventis unwanted distal movement of the _
introducer needle and the distal portion of the introducer needle with the sham
distal tip of the introducer needie extending from the distal end of the needie
shield;

FIG. 27 is a cross-sectional view of the needle shield with the ninth
embodiment of the lock that prevents unwanted distal movement of the
intreducer needle and the distal portion of the infroducer needle with the sharp
distal tip of the introducer needie locked in the needie shield; ‘

FIG. 28 is a perspective cross-sectional view of the tube that is the ninth
embodiment of the tock shown in FIGS, 26 and 27 1o prevent unwanted distal
movement of the introducer needle;

FIG. 29 is a cross-sectional view of the needle shield with a tenth
embediment of the lock that prevents unwanted distal movement of the
introducer needle and the distal portion of the infroducer needle with the sharp

22



the introducer needle, the first enbodi nent of the spring clip that connects
the needle shield to the catheter hub until the sharp distal tip of the

i ntroducer needle is |locked in the needle shield, a portion of the

i ntroducer needle and the proximal portion of the catheter hub w th 3R M5

sharp di LR Of the introducer needle extending from di | end of
in the né%ag:otla&'sqﬁ?el d and the needle shield connected to té}%ﬁ%g@ﬁéﬁér hub;

FIG 35 is a partial cross-sectional view of the needle shield with the

el event idistabtipl iofrbing irdfoducer heeHlet detendirevientstherdistat edd difdn dihe nes@gent  of
the int ‘%%degé_er needl e, the first enbodi nent of the spring clip that connects
t he 23 193940 - 3 0 U7 2005 PCTIUSO I19757 needle shield to thia

catheter hub mE130 ENecR3lfdionbPbioh B P fdiank BhidWas titRAle 1 s | oked

in the needl e shiel e distal "portion of the introducer needle and the
pr oxi nmelendoediveniaff thd daadbbepeveanid uwisbinted distdlanpveinendof thep of t he

i ntroducer needle | gcked .jn e needl e ield and the npeed] e shield

di sconn@%f‘@ﬁ‘qerrd?ﬁ%dg% a@gtlh%t@?ﬂahﬁ%ﬁfowﬁgﬁ,&“q@&é{:‘?}r ‘t:‘:f""f'{r%th@i SRWf t he
first e ' ; ' ' 33- t hrough 35 that
connect gi%t%ﬁleﬁﬁggtl e:@@éﬁ%ﬁfbé@?%&ﬂg&g ﬁg}\t{\{e}}é Hﬁg@%ur“[%ﬁ the sharp distal tip
of the introdtl&erihisalbmsissdaickabvienw thtbheneast!e shidhd efith iHel{entt36B is a

perspective yiew.of a variation of the first enbodinent of . .the spring clip
P onn | Aribodigon ke it Hish Bttnnis Arpale dBR MAVEBENRef thent het er ub
until tk é#\%é} | ty ' | e | in the

needl e ?ﬁire d; ﬁ?ggiiglggditggzgﬁ%gi@ggy{?{éﬁém&ﬁ@{wo sttﬁ%':ﬁ%r?glta e?nvacation of
the fir &G Anmpdth thenshadp dittal ipof the eitiqgduskonweedle BriBzd B tha haedleonnect s the

needl e sgiﬁl_d to the catheter hub unfit ft sharp distal tip ot the
IntroduBlfileedl e is locked'in the needle shield: E1 G 37Ais.a

Tr et onk, S e dbeieglla d bt siskd et K ievienan L, ol
nover nemidditentiof the thokeshover it EIGS1 20 iRighs3 hitsprevesituowdnésd i n parti al
Cr oS- SefhhPioveiméht GHHAL iffbicer needle;
FIG. 33 is an exploded perspective view of a catheter, introducer needle
and the needle shield with an eleventh embodiment of the lock that prevents
unwanted distal movement of the introducer neadle and a first embodiment of -
the spring ¢lip hat connects the needle shield {o the catheter hub unfil {he
sharp distal tip of the introducer needle is locked in the needle shield;
FIG. 34 is a partial cross-sectional view of the needle shield with the
eleventh embodiment of the lock that prevents unwanted distal movement of.
the introducer needle, the first embodiment of the spring clip that connects the
 needie shield to the catheter b uniil the sharp distal fip of the introducer
neadle is locked in the needle shield, a portion of the introducer needle and the
proximal portion of the catheter hub with the sharp distal tip of the intrnducer _
needle extending from the distal end of in the needle shield and the needie c-
shield connecied to the catheter hub;
FiG. 35 is a pariial cross-sectional view of the needle shield with the
eleventh embodiment of the lock that prevenis unwanted distal movement of
the infroducer needle, the first embodiment of the spring clip that connects the
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the retention plate showmn in FIG 37A abutting the proxinmal face of the.
medial wall of the housing for the need le shield; FIG 37Cis a schematic
view, in partial cross-section, of still another wvariation of the reﬁmglzﬂm
pl ate sh G 37A abutting the proxinmal face of the I
t he hous%"#gaq*{' he needl e shield; FIG- 38 is a cross- sectf%ﬁg [ﬁvi’%ﬁ of the
needl e shield showmn in FIG 34 taken al ong line 38-38 showing how the clip
arm of t hegls sﬁmcpid the'@ithetef e mh@ﬁwsﬁaf@ﬂﬁt&lqvwhenntrbeumusI ng; 24 WO
01/939.40 - 3 OCT 2005 PC T/Us01/ 18757 FIG 39 is a cross-sectional view of
t he needineegls &l lackedinthenneade skield: tiectistal! pogian afeth@gnwdsznwmwleow t he

fia a0 RaghETRindbRuot ol BiS Gatfidnd: R e SPOBRGBATR i The epr i ng
clip wit Mt?oddc@?%é%rcﬂx@ldt%ﬁ'lﬁ&he heatlld SifckPas theohtedl élﬂeidhe catheter hub

until the sharp distal tip of the introducer needle is |locked in the needle
shi el d aﬁhﬁ@‘p@ﬁt&d)ﬁomtmthataféwmer needl e and a portlon of the catheter

hub wh h d | f th | d b di
from the. di ot AMCorAse ™ RerdneBive v of e figt Bl RESEE ol it Sorti ity “he
connect eGhb@mi iR 1CRS. @ﬁrab@ﬁsﬁﬁhat chhndks % ﬁeé&i&eéfﬂéldctoom'é%%%tbi’e vi ew

of . the spring clip shown in fil 40 where the sharp distal tip of the
i nt roducéiubrwﬁdlltleeﬁbarmdismlltmwtfdbeuntmﬁmer negte i lockadén éh%n&edilae needl e
shield wo q be di sconnected fromthe catheter hub; FIG 42 is an expl oded
perspect i ée‘{% ew of a catheter, introducer needle, tether and the needle

shield with agecess B Ql‘éﬁﬁhv@fwléﬂﬁpﬁ'%aﬁbhﬁf\mé first eri‘tb@-ﬂiﬁ\éﬁft?ﬁ barri er
t hat connects the needle Shl eld to the catheter until the sharp distal

tip of tMhiespiingalipshomreia G, saﬂﬂomcﬂ:cnnemdhamcﬁeshlaidd@ﬁm G 43 is a

cpr ng crR e it TEing Sierd Fitef b brocl et Pe SRR os bR B b ol ot
the cat hefeRdidghiediti| the sharp distal tip of the introducer needle is

| ocked in the needle shield, a portion of the introducer needle, the tether,
t he FIG. 36C is a perspective view of still another variation of the first’

embodiment of the spring clip shown in FIG. 36 that connects the needle shield
to the catheter hub until the sharp distal tip of the infroducer needle is locked in

the needle shield;

FIG. 37A is a perspective view of the retention plate that is the eleventh
embodiment of the lock shown in FIGS. 33 through 36 that prevents unwanted
disfal movement of the introducer needle; '

FIG. 378 is a schematic view, in partial cross-section, of a variation of
the retention plate shown in FILG. 37A abutting the proximai face of the medial
wall of the housing for the needle shieid;

FIG. 37C is a schematic view, in partial cross-section, of still another
variation of the retention plate shown in FIG. 37A abutling the proximail face of
the medial wall of the housing for the needle shield; '

FIG. 38 is a cross-sectional view of the needle shield shown in FIG. 34
taken along line 38-38 showing how the clip arm of the spring clip would move
along a ramp formed in the housing;
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needl e shield, and the proximal portion of the catheter hub with the sharp
distal tip of the introducer needle extending fromthe distal end of the
needl e shield and the needle shield connected to the catheter hub; @mmﬂA
is a cross-sectional view of the needle shield with the second rrbao

of the sPY®AE*¥# p with a transverse barrier that connect s"CtTﬁ%S"ﬁ%%?&Fe
shield to the catheter hub until the sharp distal tip of the introducer

needl e is | OFKBME B 4 Brofessbiosdlividd of Em@néea!eaém@@réhmn of Ficheygeed! e

hub, the di stal ortion of the introducer needle, the tether, and the
proxi nal tagntgleng bne Bﬁeﬁi%hcm‘l@haﬂv theasip anm ofl ttesspinPcip Weul 18vs7

cat het er ] stal tip of the introducer needle |octcea in
t he neeﬂ%gﬁ%ﬁ% ci] ‘a'H%l“ﬂh. el d di sconnected fromthe cat heter hub,

FI, (A5 is a P@S@%téééhéhﬂﬂc%arébécﬁu@\ﬂ@ﬂr ﬁr@ﬁﬁht@ﬁﬁoﬂ&hém@fwl ng clip

V\nthatransverse barrier shown in FIGS. 42 through 44; 46 1s an

expl odedspring plirwith & yapswvarsedariat tyt apadeckstiiet msdlarshleidﬁm Btucer needl e

dth hi el f t, of t, I I k
Phoc " oo EREIST D Gl b Shafe HiseRlid AR BT uRer iRetbis o deB ta s . it al
tip of tﬁ'@edlé@hﬂﬂﬂ%ﬂé‘ 8etich bFtHePm Fr%ﬁub@r héedinead 8 pahiigh drgrd t hat

prevents unwant ed di sta novenment of the introducer needle; FIG 47 is a
per spect¢atéetmmba#hewmﬁ$sfwﬂ dist! tipicddha nfrovucaraties!s wastidibe wi t h t he

first enb nt, of .1t he.i.n r,at ck th conne

shiel d t aff%tté? qﬁfﬁi ﬁﬁ ﬁﬁﬁ@%ﬁﬁ%"ﬂﬁs@ the Beﬁﬁ ﬂ’&gﬁ Lﬁ ucer
needl e |§eobgﬁgﬁgdlta tﬁ@%aﬂ%ﬂl'ﬁ Phl el d and that prevents unwanted di stal
nmovenent of the i ntroducer neeél portion of the introducer needle and

t he proxi mal Elﬁt%m a)schenmtmanerepemmmmwfuhemmMm ghawiain FiG of the
I ntroduc edle e fro | stal d of the ne e shield and
t he nee Iﬂaeﬁ &'lsg% ﬁ?ﬁ%‘?‘:érr Qﬁﬂ lfl;f:{rbz‘PSI Eg% rbtz‘f"spect ive -
partial (Eafs shRdd 'aﬂﬂéthe\ﬂe.%ﬁléfshiélﬁ WA be dibbehslectial fthrh Se batheterenbodi nent
of the integrated clip | ock that connects the needle shield to the catheter

hub untiftuihe sharp distal tip of the introducer needle is | ocked in the
neodl el RIS i BN AR BT Ch SR TR . 0"
gg;; : gn tethéénd tdwdadic e Mivith bR A8 amBbdihednt ¢t Sprindelip with @ducer
transverse barrier that connects the needle shield o the catheter hub until {he
sharp distal tip of the introducer needle is locked in the needle shield;

FIG. 43 is a cross-sectional view of the needle shield with the second
embodiment of the spring clip with a transverse barrier that connects the needie
shield to the catheter hub until the sharp distal tip of the introducer needle is
locked in the needie shield, a portion of the introducer needle, the tether, the
needle shield, and the proximal poriion of the catheter hub with the sharp distal
tip of the intreducer needle extending from the distal end of the needle shield
and the needle shield connected to the catheter hub;

FtG. 44 is a cross-sectional view of the needle shield with the second
embodiment of the spring clip with a transverse barrier that connects the needle
shield to the catheter hub until the sharp distal tip of the intr-aducér neadie is
locked in the needle shield, the distal portion of the needie hub, the distal
portion of the introducer needle, the tether, and the proximal portion of the
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| ocked in the needle shield and the needl e shield disconnected fromthe

catheter hub; FI. G 49 is a perspective view of the fi rst enbodi nent of the
integrated clip lock that is showm in FIGS. 46 through 48 that connects the
needl e shield to the catheter hub until the sharp distal tip of the3 ([T 20}

i ntroducey I is locked in the needle shield and that s _unwant ed
di st al nﬁ/%%%?“gf the introducer needle; 26 = 3 COCT ZOOSPW%{]?@%S%%O

PCT/ US01/ 18757 FIG 50 is a perspective view of a third enbodi mrent or a
spring clatipeter bhb vatit thenshvamps@istah tipiofthe Mtodvmen eceslla lostedatitiee shiel d to

the cat hete ub. until the har. istal ti f the introducer needle is
| ocked IMeecirShigdimed i Bpadsrbidasedunceha fiomn e wBR Filh: "
Ccross-sectional; WEGW Oha@pbetivé k}ievg]sfmdé @rhb&gﬁﬁéhﬂafﬂrésmi y th a
transverse barrier that connects the needle shield to the catheter hub

until t lipatity p idinsvetse barrtr shiogvn it fFl@81ekd thieaghed;t s | ocked in the

dl hi el ti ft i ntrqd dl, ti f the tether-
and.t he pr oxiFiE: ABOPEAAIPAE PR IRVE VPG A RGBSR PR REl € ip of

the int rﬁﬁb@lﬁe rh%%(y t ' j nﬂjgj_:i i shield
and thé nee é shi ﬁgﬁggﬁ%g{:étég%é %@@i@ﬁg;ﬂtﬁr&?g hu Imaeﬁi(}%gtabﬁrrdgg%euﬁgodi ment
of an iwpw¢mmﬁnFanemmhem£MEﬁmqtﬂthdmlﬁemrsfudr Hatilﬁme?ﬁararp Flﬁi ﬁz is a’
erspectjve partjal, cross-sectiponal view of the pee shi with the
ot DR SRR B i ntoRpcer nert R biiockad 7 tae(iaedls SHgd B thg: | hay

connect Srbientaeallal i) ibveRfe AU RirdtiRel fleklidne sharp distal tip of

the introducer nee I's tacked 1n the needle shield, the distal portion of
the i ntroduddés. 4@dd epetspectve paltiz aresssections vigve o éhe anddiershigidoxi mal

i fl h t het h Lth th h i stal, ti f .t ' d
necal o MBI A RPOdBB of Ui iokerainy SR orb aheLEaRaerta 6 neBiRoct ca from
th t | i ' ; i ' H t
et eat o R e B B e e -

fourth dodie imdhe mefedldishighd mng thappreventshuowarteshkdistalanibeemepkofithat i s used
in the nete sho

i el d RHredHPE Dot REBI ot e trodiisessRerus Ancl s RO HON Bucer
needl e ithelcaticRs hith \With @ReshApsIs@l fip 3P theirftiddbices HeedidBRfending fdin
interlock that prevents defeat of the transverse barrier; ,

the distal end of the needle shield and the needle shield connected to the

catheter hub;

FIG, 48 is a perspective partial cross-sectional view of the needle shield
with the first emboediment of the integrated clip lack that connects the needle -~
shield to the catheter hub until the sharp distal tip of the infroducer neadle is
locked in the needle shield and that prevents unwanied distal movement of the
introducer needle, the distal portion of the introducer needle and the proximal
porfion of the catheter hub with the shar distal tip of the introducer needle
locked in the needle shield and the needle shield disconnected from the
catheter hub;

FIG. 49 is a perspective view of the first embodiment of the integrated
clip fock that is shown in FIGS. 46 through 48 that connects the needle shield to
the catheter hub until the sham distal tip of the introducer needle is locked i
the neadle shield and that prevents unwanted distal movement of the introducer

needle;



FIG 54 is a perspective partial cross-sectional view of the needle shield
Wth a first enbodinent of the integrated clip | ock that connects the needle
shield to the catheter hub until the sharp distal tip of the introddyc®}T 7005
needle is locked in the needle shield and that prevents di st al
movenment Y8 ¥ H&*Y i ntroducer needl e, a portion of the intrg‘gucér n&edl e and
the proximal portion of the catheter hub with the sharp distal tip of the

i nt roducer nedd. &leista parsppdtivemicd¥ of alhiod iemb@ioEntw a(TATYRIH dith

PCT/ US01/ 187s7 t he di.stal d of t d| hi el d
connect@drf‘%‘g{%ﬁe‘?’@a{lﬂ%’é&@#%ﬁﬂﬁgﬁm %r\r‘%%f%g? Q%E?ﬂ:ﬁ? dlBF’ R gy éﬁﬁltrGi gger
to di SC%ﬁ?Hlétﬂqlp %PfHéWﬁltl‘Hdd&eF hegmten@m@aeihqhem&bm&hﬁercﬁ Is a

perspective partial cross-sectional view of the needle shield wth. the
second errbolerith51o:f5 a perspdative giasiibl crpsd-settiotad tviewmiadoarthhe needl e

o o IRl P R 0P el
needl e i i stal
movenent h‘PéI tHhe hﬁ%ﬁéigk'ﬁﬁﬁe CagLeeshé}pﬁths fp o@fméh%mdude?%%{ eedl e and

t he proxwra portion o eter h the sharp distal Tip of the
i nt rodudmkaﬁieladhe reeadie dhiedf a pertisrhef iedntibdecer néediaea poditreosthisel d and

th h ted tot hub: FlI G. 56 ti
a2 ek e TORRRRS i s ERLAEL S i Fiete bt v
enbodi MRk ifqduter Mdaie alkhdihd Prgh?ﬂwl& diBEh eFRTaRtRe akdlealbR arg:{“ eld to
the catheter hub until the shar Istal tip of the introducer needle is

| ocked ithe mleedlm&hilaﬁd chinpecedrtd thaa'atl'mt@lvlwb andranbirat einteidiment obaenent  of

t he |ntro eed| e e_dis ortion the i ntroducer needle and the
ot oxi aleHEEE thal TevBhts ekt ke B8 veReBasidiar p distal tip of the

i ntroducer nem@ &2 Is08 bé%ﬂé&tﬁ@%éﬂﬁé@r@ss&ﬁééﬂﬁhaﬂ%ﬁwm the AgbSloSdpiald

di sconnected fromthe catheter hub: FIG IS a perspective view of the

second ewﬁbmawibmtfbembndlmem effhetspringl ¢lip thhﬂ fsaoswerse banmes thels and 56 to
Che i nt ADEEE Teduratpeniod thdfe At o bBut el shdp Py oftiLven ©
unwant ednibdiicer ﬂéétﬂéﬁé\hd{fedtlh%e peeaRUSAEd, m@dlstal pdrffien @Bthes a perspective
partial cross-sectional view of the needle shield
infroducer needle, the distal portion of the. tether and the proximal portion of the
catheter hub with the sharp distal tip of the mtrc:-duuer needle locked in the
needle shield and the needle shield disconnested from the catheter hub-and a
first embodiment of an intetlock that prevents defeat of the transverse barrier;
FIG. 53 is a perspective view of the fourth embodiment of the spring clip-
with a transverse barrier that is used in the needle shield shown in FEGS. 51
and 52 to connect the needle shield to the catheter hub until the sharp distal tip
of the introducer needle is locked in the needle shieid and a first embodiment of -
an interlock that prevents defeat of the transverse barrier;
FIG. 54 is a perspective partial cross-sectional view of the needle shield”
with a first embodiment of the integrated clip lock that connects the needle
shield to the catheter hub until the sharp distal tip of the introducer needle is
locked in the needle shield and that prevents unwanted distal movement of ihe
introducer needle, a portion of the introducer needle and the proximal portion of

the catheter hub with the sham distal tip of the introducer needie extending from
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with a fifth enbodiment of a spri ng clip with a transverse barrier that.

connects the needle shield to the catheter hub until the sharp distal tip

of the introducer needle is |ocked in the needle shield, a portion .ogptrgnns
e

i ntroduceywwpna®@i@, a portion of the tether and the proxi mplrasni/isogr o
catheter hub wth the sharp 28 -3 OCT 2005 WD 01/93940 PCT/U. S01/187-57

distal ti f the | d dl t endi f t he di stal d of th
ot i Bhi B o ee S oS T et SR haSed et B0, 1 1 o
is a peré@ﬁ%&émwghw@hm@ma teﬁa'tewe%%fi%mo&g@%ﬁé&%d with a

si xth enbodi nent of the spring clip wth a transverse barrier that connects
t he needbprindicip frome théeatiwtaeheb; hub until the sharp distal tip of the

i ntrod Ls locked in th dl hi el d ' ft
ntroducer | nEU! 85 is ARRePERTS PEKG! SosRe e KEWE AL AP M of (e
troc _ 6 PaRe | f
From t he o SoeEenHimBaat il o i b lrby 1, o 1RE CRusPE TR 9

connect edhie@ tchibeczathetarhutubntiiRh&shéy distal tie ot trecihitrodupar heedlle is
onal . vi ew eedle shield wth e.si xth enbodi ment of the

SorT oy cladkeiin e Rerale SARISES tatevents Unimed dSEh Bt S e o ¢ o
spring c ! .1 . . .

ooked | HRidUBEPndRkle, o B TngiRtducer helidié dfid tho TR hoRRRFLE |5
t he di st #ie gathetarrhud withdheethzep distal tiphef thedrimrdiicppneedle dxiendiag fiong het er

hub wi th_ the. distal ti f the introd dle | d,jn th dl
Shi el d b THE| BT L etdiB aPeld ARE Shedertln iR EORRRRER AU FIG 61 s
a perspegéﬂ'h%éfer\ﬁlﬂyv of the sixth enbodi ment of the spring clip with a

transverse barrier shown In FIGS. 59 and 60 that connects t-he needle shield
to the cat het EHGhES6 isatpérspasiiahpagiat crtsatsadtionad vieveof e needle shigdddl e i s

I ked in. dl hjeld: .. ELG ...6l h ' [ ' f
ocked b IReNeechs ShbSlticn G R ATRL e el BB O o
bet ween ‘aﬁi@ld‘&?ﬂueﬁcatﬁlﬁtéﬂtﬂiﬁﬂﬁ ifthe sﬁ%ﬁ‘ﬁkﬁéi #]3BF tifel FtroBAckPréadiEhemati c vi ew

of a portion of the clip armshow ng another = al ternative enbodi ment for the
engageneltckad dhdine seed: shield and thatqueeenisiirsvantedddistaé mavavaeofiiid: FI G

84 15 2 PRISRRSHhtald, tHe AisBt BSHibh VL irthSe Rl Heldhid DRUHS Prildndl
portion of the catheter hub with the sharp dist:al tip of the infroducer needle
locked in the needle shield and the needle shield disconnected from the
catheter huty,

FiG. 57 is a perspective view of the second embodiment of the
integrated clip lock stiown in FIGS. 55 and 56 to connect the needle shisld to
the catheter hub until the sharp distal tip of the introducer needle is locked in .
the needie shield and to prevent unwanted distai movement of the intraducer
needle; e

FIG. 58 is a perspective partial cross-sectional view of the needie shield
with a fifth embodiment of a spring clip with a transverse barmier that connects
the needle shield to the catheter hub until the sharp distal tip of the introducer
needle is locked in the needle shield, a portion of the introducer needie, a
portion of the tether and the proximal pertion of the catheter hub with the sham
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alternative enbodi mrent for the engagenent mechani sm between the needle and
the biasing arm 79 -3 OCT 2005 WD 01193940 PCT/ US01/ 18757 FIG 65 is a
perspective view of a portion of the biasing arm show ng anot her ~ 3 0C7T 2005
al ter nat inpo@uspgdi ment for the engagement nechani sm bet wegiifiginfgedl e and
the biasing arm FIG 66 is an exploded perspective view of an integrated
catheter, introducer needle and needle shield with the el eventh -enbodi nent
of the t:lc':.sa(baklti[:tth’éthﬁph‘ﬂ\mfmmeruaadletadedﬂ:lisgeﬂomdhewﬁstﬁl end ofhiéhd needliducer needl e

dth b d f th [ I t.h ts th dl
ahiel - shRfhaRd GEMESIE Ahistd rbrresRe s sofheBBhuB D "of the i ntroducer
needl e is sth@Gdﬁ@ 5 bBfpenans harElionbek s6and Tidw RREnBABIIEapar L1

cross-sectional view o he needl e shi el with the el eventh enbodi nent of

t he | ochitiasingh enredimentad thel spiisg afip withve ramsverse bamienthalducer needl e

d th nbadi |i.n,.that dl
2hi el - parRas BRRBRE Rhistd o fe ERbetittiyp fntiftor et BriEMlRot B oducer
needl| e Irﬁm’ﬂﬂio@'r@'@éd'lé‘né%k 89dtife & @lls%méld rﬁdrﬂ@n@ftﬁé‘fhtrdd %«épducer needl e

and the proxi nal ortlono the cat heter hu with the sharp Istal tip of
t he i nt neddleen mane:féhedﬁman@nﬂrthmmmnmlsi,:tta:tlc-n @ﬁ&%ﬁﬁ&@am‘eﬂnmh shi el d

dth | d h b
o s poottt ey, At i, SOBREE Bt e o Both the Sistditnd oo ¢ e
el event me.enb@atermﬂélaomhhﬁelr@%éQ%bsdomm&tédwwt;aﬂwﬂeﬁﬁlﬂi . novenent

of the introducer needle and the second enbodi nent of the. spring clip that
connect s t he Filige§0ds shperspectve partid cressesedtional vigw of e seedip sifaldal tip

oort1 on Wi HSTEh AREHHeS ThESHig dnobih BirSasveSe Belliertha he eat et or
hub wi tboﬁﬁ@ct&hﬁémeeuléfshtem ot cathetdriupdutiahewiegh didtar tgedf ih@ t he needl e

shield and the needl e shield disconnected fromthe catheter hab;y FIG 69 is

a per sp¥itadeseringrdle is esked dbthe apedieishield, the distal ooy of the #p shown in
el B8 el Wb 8P B R B Terle? S GebberifbarihBri® 0"
needl e ghit@itet hub with the sharp distal tip of the introducer needle locked in the

needle shield and the needie shield disconnected from the catheter hub;

FIG. 61 is a perspective view of the sixth embodiment of the spring clip

with a fransverse barrier shown in FIGS. 59 and B0 that connects the needie

shield to the catheter hub until the sharp distal tip of the intrcducer needle is

locked in the needle shield;

FiG. 82 is a schematic view of & partion of the clip arm showing an
aliemative embodiment for the engagement mechanism between the needle
shield and the catheter hub;

F IG'. 63 is a schematic view of a portion of the clip arrm showing another - - -
aliernative embodiment for the engagement mechanism between the necdie
shield and the catheter hub:

FIG. 84 is a perspective view of a partion of the biasing arm showing an
aliernative embodimeni for the engagement mechanism between the needle
and the bizsing ammn;
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30 WD 01/93940 - 3 a C T 2605 PCT/US01/ 18757 FJG- 70 is an expl oded
perspective view of an integrated catheter, introducer needle and the n@ﬁ%e
shield with a seventh enbodi mrent of the spring dip with a transverse

barrier ects the needle shield to the catheter | he shar
: WI:??nd% T ! . Yy P
distal Ep o tﬁe i ntroducer needle is shielded by the nee é strlfllligls?j and a

tether, FIG 71 is a perspective partial cross-sectional view of the needle
shield with ftlfre 659 enperspeblivi riavy obé poirior pf thyb@ispaREA showimmhsver se

distar Bt NSNS phRRARERL e SrbduRrin T afSu iR Wl e oG, o "
porti on nefedldh@nd thé Prishey areed | e, the tether and the proxinal portion of
the catheter hub with the sharp distal tip of the introducer needle

ext endi ng fr &t B6 igian expleded perspactivecdew of am istegrated ealdetaredl e shi el d

or ose. s BBt TRl ShEine R ahiel® uifuhd SeP AR i itrone o
the spr gt srevBntd drfwanietadlstes dvatas i eMthbhatod éeeefidie tWhe tAgedl e shiel d
to the catheter hub until the sharp distal bp of the introducer needle is

shi el degepynd penbedionest ohthe apring elipitkaimoniacts tie becdigshigidtodieer needl e,

cat het ob ot hnbh WtEhe b B e iR esBBt b MeBcia Wookea - i
the nee@edlshhield | and the needl e shield disconnected fromthe catheter

hub; F 1 G 73 is_a perspective view of the seventh enbodi nent of the Spring
clip with a tl§Vds scherspertive proial cross=settiona) viaw elithe necdiershieldonnect s

the ne ' t - =l [ s

Cross-sec hﬁ(l)-'n%a ISQS%RIR/ eﬁ?%ﬁ@%&@@%ﬂ%ﬁﬁ\ﬂ%}ﬁg@ﬁ ﬁé‘%dﬁ%ﬁ%%'odi ment of the
spring ehinemehhoftheiansdecanaRilei thealeconarsmbsdinhent dfakdispriagi el d to
the catheter hub until the sharp distal. tip of the introducer - , need |le.

i s shi eclpdhahcannedictin scedipatieldta tha salidenhubsmtl Bie sharordistehtip oducer -
reedle e MrRiRst BLROE g Rl i RBLDR! bl by dityeer Lol
shi el d wtrddudesr noedéxizad the proinai nettietof the dethetarhriewiihihe sBam
distal tip of the introducer needle extending from the distal end of the needle
shield and the needie shield connected to the catheter hub;
FIG. 88 is a perspective pariial cross-sectional view of the needle shield
with the eleventh embodiment of the lock that prevents unwanted distal.
movement of the introducer needle and the second embodiment of the spring
clip that connects the needle shield to the catheter hub until the sharp distal tip
of the introducer needle is shielded in the needle shield, the distal portion of the
introducer nesdle and the proximal poriion of the catheter hub with the sharp
distal tip of the introducer needle locked in the needle shield and the needle
shield disconnected from the catheter hub;
FIG. 69 is a perspective view of tha second embaodiment of the spring -
clip shown in FIGS. 66 through 68 that connects the needle shieid ta the
catheter hub until the shaip distal tip of the introducer needle is shielded in the
needle shield;



WO [}1193940 3 OCT 2005 PCT/US01/18757 FIG 75 is a partial cross-sectional
view of the needle shield with the eighth enbodinent spring clip with a
transverse harmer that connects the needle shield to the catheter huojgmigs

the sharp distal tip of the introducer needle is shielde he needl e
shi el d, g‘r{gblﬁwg‘”di stal portion of the introducer needle g’ﬁﬁ‘yqsﬁ{g?ﬂ%xi mal
portion of the catheter hub with the sharp distal tip of the introducer
needl e | ocked~in e dreedpledsdipeishadtive diber ofertintegiated dathdisconnect ed from

the catheter hub; FIG 76 is a perspective partial cyoss-sectional view of
t he needFF"éoglFﬁ%flWeqkﬁﬁﬁdéhmeﬁﬁ%ah\?@f%@rﬁ g?"? dpoedmet @Yt nent of the

| ock that,gq | I ' : needl e and
the di StRT AT ih sHFAVeRE PLdieR P UBRs Bae Rl SR e o, 0t
t he i nt cathster inbemitié tiae ehéprdistag tipfofdhe tiltecdlcHralessidel inghiehicths theedl e

shi el d whergin 'taﬂ:ﬁ naedl e shield has a clip that connects the needle shield -
to the ghiel g M ¥etheThe sharp distal tip of the introducer needle is

shi el ded by t ed| I el.d. Il [ L) | r
Cross-secti onﬂ%’%e@v%?éﬁ?%cﬁgee Pglds?ﬁ%?gdz W %’ﬂa'%@ﬁ”;gf‘éf ﬁgam\%eﬁt'r[{ﬁgn of the
sevent h wthbthai seventhientieditneeit of et spriey elip svithua tramsedrsa sarakr thagenent  of

the introducer needl e .and, the distal portion Qf-th i nt.roducer needle with
t he shacgnirsistheigedie S?'H@éd mﬁ}%@f&@ferr@éapaﬁlﬁbeéwrﬁstﬁ fip ALtbe e shi el d
wher ei n; ' ' t n : ield to the
ot het o TEARGE RO LS ReRRY By ] Robdl saR BTioN O IFFfBguEs:

shi el deacleyid, Hbe tether enslthelptoxibetl gidrion DE oy cathieder fudh wita thasbatp on As used
herein, the,term.) proxijal" refers to.a |ocatjon.on th t heter, and

et S B RHiR abeu b etia A5BherRiH) B 5k e
dur i ng BRI arkdSthe et ShRAY cbAnbERAGb! i Cafbp hlg;  he device and fart hest

from the patient in connection the device is used. Conversely,
the term "didGal?2 isef pemspeotiee padid!icors paectanal sew of thaindedlpshisidcer

needl e S3APMHE devintR BoiIEnt of the sping oip With S Banbverse BATriGr (i
conneacts the needle shield to the catheter hub until the sham distal tip ofthe -
introducer needle is shielded by the needle-shield, the distal portion of the
introducer needle, the distal portion of the tether and the proxima! portion of the
catheter hub with the sharp distal fip of the infroducer needle locked in the
needle shield and the needle shield disconnected from the catheter hub;

FIG. 73 is a perspective view of the seventh embodiment of the spring -
clip with & fransverse barrier shown in FIGS, 70 through 72, that connects the
needle shigld to the catheter hub; .

FIG. 74 is a partial cross-sectional view of the needle shield with an
eighth ambud'iment of the spring cfip with a transverse barrier that connects the
needle shisld to the catheter hub uniil the sharp distal tip of the introducer
needle is shielded by the need!e shield and the distal portion of the infroducer
needie and the proximal pertion of the catheter hub with the sharp distal tip of
the introducer needle extending from the distal end of the needle shield with the
needle shield connecied to the catheter hub;
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this invention that, during normal use, is farthest fromthe clinician using
the device and closest to the patient in connection with whom the device is
used As used herein, the term"top", "up" or "upwardly" refers to ah'ﬁﬁ@l;.ﬁﬂq
on the Gghhe rJ;Jg,}.[mand i nt roducer needl e assenbly with the ngegl g ﬁllgi?,gl 0
this invention that, during normal use, is radially away fromt )

| ongi tudinal axis of the device and away fromthe patient's skin.
Conversely, as used herein, the term"bottont, "down' or 'downwardly'
refers to a location on the catheter and introducer needl e assenbly with

the needl e shighd79ls 4 PiaftidIne8 seRtibRAtviedWiithd neeeté@ﬂuewﬁmh'tﬁe radial ly
away fromthe longitudinal axis of the device and toward the patient's

ski n. Aseigbthl embogiment mnm@nhp with adtransverse! Iyarneetlmts:cnmea:ts theat i on with
respect to the,c the edl e WL I h he needl e
shield B?e‘%lﬁl%“ H&%ﬁ'ﬁ Eﬁﬁt huﬁ ﬁ&%ﬁ?’? d'gé"‘z% )ﬁP 998 i nsi de of
the devi §8adieGRBMRAGR! My 196 ndeafk 88k, nd MR diSEMofibn offhe @%&@Eé’[] y"

refers to a | ocation th respect to the catheter and introducer needle
assenbl yneddls amleﬂ'imen'dkmatqmmbd offthewathdtar bub iveth thessharpudistabtiper mal  use,

is towarg t.h ut5|de e  deyi , vntlonlsd cribed herein
using | i ﬁP@PE%éE ‘H‘seq fyt 'R%edl‘@l L at"ﬁ{h ﬁ%@%ﬁ?%i

enbodi negggonﬁéétggqgjpn% eatHBtePhjgn s described herein. in connection
with atyplcalﬁgerlp eral TV cathefer as well as a peripheral 1V catheter

with an integF Eﬁa@anﬁm&ctwumr(uahcnmaaﬁmoad! vewhefitbe'needis shield o be

der st t hat_ .t t t F
xanp! . WipiA GeaipEyaraion &f B entipifent abiniaek ThaEPRERIS r equi r i ng
t he nee%mhﬁtedhﬂse@ﬁwrﬁent@ftheetn&aadt@r ﬁe@diexare theMistal POl 6f e ot her

hedi cal devices where it 1s desirable for a needle to be shielded after
use. In lattrmdmehnewiemth tha shampvdistaidip ¢fthednirediery naedieektinding s in many”

di f f h de bed
Getarl - iphr el RS of i i Aol Ay BRI I nBRd e d Hippe” '
i nventi omatmné@tétha ricellcr BRRAY sl fled aeﬂ’&&terTﬁLﬁ} ﬁﬁﬁlhﬁé%ha@ﬁ@lmtﬂtﬂp)dﬂcer '

needl e assenbly of this invention is identified generally the nuneral 10

and def i Hesingrodueey neeiiads shialded bydhainegdisshie d2005 V\o 01193940
PCT/ US01/ 187 ELLFQF';‘ & L parectve Mr%ﬂa\‘&%%s%e%%ﬁﬁfﬁ&uﬁéﬁﬁ%e}’ed?e Sninf an

I nt roducer ne
with fhe modified version of the seventh embodiment of the lock that prevents

unwanted distal movement of the infroducer nesdle and the distal porion ofthe .. _ .
infroducer needle with the sharp distal tip of the introduicer needle locked in the

needle shield wherein the needle shield has a clip that connects the needle
shield to the catheter hub untit the sharp distal tip of the introducer needle is
shielded by the needie shield. -

Detailed Description of the Invention

As used herein, the term *proximal” refers to a location on the catheter
and intreducer needle assembly with ihe need!e shield of this invention that,
during nommat use, is closest to the clinician using the device and farthest from
the patient in connection with whom the device is used. Conversely, the term
“distal” refers to a location on the catheter and introducer needle assembly of
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assenbly 30 that includes a needle shield 40. See |=1. 1. Catheter assenbly
20 may include an integrated extension tube 25. See FIG 2. Such an

i ntegrated catheter is described generally in U S 5.697,914. As Q\%ﬁﬁ
above, f\g i”% 44(3 be understood that the needle shield 40 péﬂhg%lﬁ H,} o
can be U¥8J'7F*%0onnection with such an int egrated catheter. " R&Yer
assenbly 20 includes a catheter 21 that has a proximal end, a distal end
and a catheter hub 24 affixed to catheter proxinmal end. Suitable nmate
rials"for catheter 21 include, but are not limted to, thernoplastic resins

such asyf: rin t |ene P ol vt at.ratlugroet hyl ene (PTFE
) u pol 9{]% ﬁﬁﬁi«iﬁ@@ﬁﬁ? Mqﬁ%ﬂé%?eﬁa%‘@é%hpﬁh%r a&_ﬁ&%gu Eﬂgﬂ@&yf rom gi ,

t her nopliagitk Gty dbsasi to hepriticnt #f aRfedtibatwEe WIS thd HEvRXNOBHES tO

physi ol ogi cal conditions present in the patients body. Suitable materials

for _ cat hefsrustsbhersindbpdesn “su’, ‘ard ordupwandly cefes, tors ortiphast i ¢ -
pol ymerj,c resins . such a | ycar bonat o] L. v pr, | ene and t he
ke, Cli Gt asid EB“%?@&P%FHéFa ea%?%elﬂb’i?ﬁﬁ{%'f'%‘ﬁﬁﬁﬁ?%ﬁtﬂéﬁﬁ ng tab, which
i s usef jHvehfbnARNBATIAG ndR{ARIse! isFhdidlily v Agibal tmbﬁlghheiﬂ@i NE8 el -

I ntroducer needl e assenbly 30 includes introducer needle 31 having a sharp

di stal thepdavicdsmidnsaay froan Hew phtienis skipr Sonuarselidas vardbeeeint thea needl e
hub 34.,|nt . he 31 i f f t ai.nl teel and
nas a (eLrRRtRT BGRR: B AowieBiy Fbleijo IR ah SPhE SRR Rrd et “axi s
of cat hipftRiducandebtls aseuanly Rl e poSEEniclGf teqalentiay thad4d i ncl ude

an inteMeted: ,flashback chanber having an open proxinmal end. Needl e hub 34
nmay be neBRAkUsH e fdinby suay ropdbe dangiudinalands ofithe devicaaad tewatthr m

cat het eg. hub.. 241 course, other nmaterials could be used to form needle
hub 34.{%@&%ﬁ§/&1 he open proximal end is closed to fluid flow by a

vented plug & wdedhefdihome tahh il ¢ “iniartivtirdfcroid bavedthar |ith ro ug h.
I nt roducer needl e assenbly 30 al so includes needl e shield 40, #hich

i ncl udetesisst tofhasatietenand introdusee naadiecassanby withtheoneedlesbigldg 41 al so
defi nes ' afol I §1 L QL ' lcation with
Ca i oo PR 9L Bt fed, Rl R DDl Byrga o2t) on P
i nt r oduCenvarsdy casSséd herxdinnthd tengi*outh grdiolpwardly” refers o a location

with respect to the catheter and introducer necdle assembly with the needle

shield of this invention that, during normal use, is toward the outside of the

device. e

This Invention is dascrbed herein using like reference numbers for like
glements in the different embodiments., Although this invention is described
herein.in connection with a typical peripheral IV catheter as well as a peripheral
[V catheter with an integrated extension fube {an “integrated catheter, itis to
be understood that this invention is applicable to other catheters, Forexampie, -
this invention is applicable to extended dwell catheters requiting the neadle to
be connected to the needle hub by a stylet as well as other medical devices
where if is desirable for a needle to be shisided after use. In addition, while this
invention is satisfied by embediments in many different forms, there are shown
in the drawings and herein described in detail, preferred embodiments of the
invention with the scope of the invention measured by the appended claims.

The catheter and introducer needie assembly of this invention is
identified generally by the numeral 10 and defines a longitudinal axis extending
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t hrough housing 41. The dianmeters of cavity 42, proximl opening 43 and
distal opening 45 are at least slightly larger than the dianmeter of the
mai n portion of introducer need I e 3 1. This al |ows |ntroducer ngg@ qul
easily L&g%gggu_hrough needl e shield 40. Preferably, cav E @ sta
openi ng t least slightly larger th n any dlSCOﬂtIn o 5 7tic n
formed on introduoer need le 31 as described hereinafter. This allows the
distal portion of introducer needle 31 to be withdrawn into ho using 41 but
prevents introducer needle 31 frombeing wthdrawn proximally from needl e

bor oi nafterBiBHSH] ORAOEST BReEE: adseiTy A atBamduRilBer Medls b oe oo
radi al | yeexheRIB0eha! inblled® REEYR éﬂiélﬂaiﬂ tSeefFlGl qngﬂ:aﬂ@taaé d%&ﬂﬁé endi ng

fingers 47. Fingers 47 may include radially inwardly directe ections
48. Fi ng@rpay mide ﬁﬂd]‘l@ﬂfﬂtﬂdsexteﬂsnglatgbeaﬁt hdeerlGu2. Buch anhol d i ntroducer -

dl th h , h |
nub. 24 THEHES ARl B FSFostiscargy i Vo SPod T4areed Bbgte mal end
to facild %@uhﬁér&i@ﬂﬁ'ﬂﬁt'tﬁ@ ride i Shi2ed A0DfHRR ihbeh®diPcard BeSusddfiqvi des a

portion of catheter hub 24 for fingers 47 and projections 48 to ,engage so
t hat cachanegticiuwithsushen integrded catieéel. e assenbly 3D renmmin connect ed

hi el ded by, PRt EmeEmblygd hERes g e let 3 et et Bl S &ont | nuous
por t i ondis@siei 4he Le@itheRirtillh 24 @ﬁﬁée%ﬂ tc:-R'EHtﬁé@? ptrﬁﬁh%lfendﬂ'@mfﬂbﬁéonf | nuous

portion may take many ' forms. For exanple, it can be an enlarged di aneter
port i onnm,enaiéefomﬁl'teteem :rmlmieamtmﬁmcsmmtad o, tieroroasticresins G 3D and

see RosSusRIB RN RE e fietdpRiiene (Bl Raeb bR BB R ER el ar oo
di am?tebo@@?éthﬁﬁe dritether e, nla}efaﬁ&ﬂlgp%mé’t%azﬁ% feanéaphea and the distal

portion 3 be a distally facing shoulder a rie nted g e’nera 11y
per pend qumsttmhrmﬂh&cmcgymmnmﬁlat softeps aith exposredocer n eed I e 31.

o, - EparsGoatiay rpERle ibnt M b Ry, ol e BRR O o

par a1 | cloatietdhu 20GoRARS b MR DROOHIAS] RS ThERAALSTS polFemordssi cul ar to

t he I ongitudi nal axis of Introducer needle. Prefer abl){( enl ar ged di anet er
LG

por t i onSgeh aspalyearbenaim nolystyrese, palypsopidens gnddbe likg. Catheter hub a
24 may inciude a radially outwardly extending tab, which is useful for advancmg '

cathefer 21 into the patient's blood vessal. : oo

Infroducer needle assembly 30 includes inh'oduéef needle 31 having a
sharp distal tip 32 defined by a Eevel and a proximal end connected 1 a needle
hub 34. Iniroducer needie 31 is preferably formed from stainless steel and has
a fongitudinal axis that is generally parallel to the fongitudinal axis of catheter -
and introducer needle assembly 10. Needle hub 34 can include an integrated’
flashback chamber having an open proximal end. Needle hub 34 may beé
formed from the same types of materials that are used to form catheter-hub 24
Of course, other materials could be used to form needle hub 34. Preférably, the
open proximal end is closed to fluid fiow by a vented plug 36 which allows air
but not fluid to flow therethrough.

Introducer needle assembly 30 also includes needle shield 40, which
includes housing 41 defining an internal cavity 42 therein. Housing 41 also
defines a proximal opening 43 and a distal opening 45 in communication with
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formed on introducer needle 31 by centerless grinding a | arger dianeter
I ntroducer needl e. Al though enlarged dianeter portion 38 is shown in the
FIGS. as being circurnferentially disposed about the shaft of intr-o3Q¢ea,

needl e %ﬂg?ﬁ%‘ﬁ’etto be understood, that enlarged di anet eggﬁﬁfghg%g\ 38 could

be forne rically about the shaft of introducer n For
exanpl e, enlarged dianeter portion could be fornmed as a crinped portion on
i ntroducer needle 31, See FIGS. 3B and 3E. For the avoi dance of doubt, as
used herein the term dianeter refers to the length of a straight line

passi PgiﬁtBFrgilf%%F&P‘?iz‘? i@rallﬁtwsaiQFrgSQ%é‘rﬁLesd{@%et&%ﬂgﬁh?&@ydwgs portion

that is use ntroducer nee enl ar ge I amet ilon 38, it

shoul d Iaroeigh lboasimg dn. dFleadimmétbanoft deevity 42, greximaldpening ¥8wndafierai ng 43
regardl ess of the spe(l:ific configuration used for rﬁ{ﬁ' arged di,ameter portion

38. Thi SPFREA Heé are At leastislightyiargedthapthediamstar pubgdBrinpatiea o1 cannot - - -

be pull ' i bl Lo : . ; | i.el.d 40, This
i's Eecaﬁggdcg'ln éﬁéﬁ%j%ﬁgm t{elggpi)lg@ i'@waﬁ?gg@?&%%ws?%gsiﬁn@r‘@hovenent of
i nt r oduseedheshichd 30. tRrefogiblpreitydlz apbdistyl diening Uénareiatddast a washer 49
havi ng an otpe ing therein with a dianeter slightly, |a %gr t han t he di anmet er
of the FHER |3b%"9$’bwaé"fari‘}ﬁﬁ'ﬁ@@%@#mlﬁfe%ﬁ@njﬁnﬂgﬂ @%/rmt'f%{u f iepdied *8 anet er
of enla el t4 | ' ting the
ot ox mceagyifed FELahaRar, TAR it e ot pEfion B MBHNCHY néduodty ' "], e
al i gned bel withgnagei imbd hopsitigng! 48t prEvesisinatioaucet eedld 811 froaveeihg enl ar ged

[t ot ciBSaR@rasies BB erde SR ADAP BBREIRR BFRIIRS. di scont| nuous.
DO e nenc MRERS Bt SANENE L, BGRSkR ey PEURSHN R Lo
Tet her S@edyhousiegebinfriayinetirdeus radidity extedify Bange 46l pluslty ofiot al Fow -
a0, | sinagaheeshdniieendy. Toaeie fsn SR RS AMNSEDY en arged
o oo BRI ARIGBAEAS! PRl 17 pbickiode a0 g cadlbihirghes

to hold introducer needle assembly 30 together with catheter assembly 20. .

Typically, catheter hub 24 includes a radially projecting thread or ear 44 atits

proximal end fo facifitate the connection of another device therefo. This

provides a portion of catheter hub 24 for fingers 47 and projections 48 to

engage so that catheter hub 24 and introducer needle assembly 30 remain

connected until introducer needle 31 is removed from catheter assembly 26 and

is shielded by needle shield 40. :

Infroducer needie 31 includes a discontinuous poriion formed thareon

along a distal porlion thereof. The discontinuous portion may take many forms.

For example, it can be an enlarged diameter portion 38, see FIGS. 3A, 3B, 3C

and 3G, or a nofch 39, see FIG. 3D and 3G, or a combination of an enlarged

diameter pottion 38 and a notch 39, see FIGS. 3E, 3F and 3G. Wherethe

discantinuous portion 38 is an enlarged diameter portion, the proximaf portion

38a may be tapered and the distal porfion 38b may be a distally facing shoulder

ariented generally pempendicular to the longitudinal axis of introducer needle 31.

See e.g. FIG. 3A, Altematively, distal portion 38b could be tapered. See e.g.

FIG. 3C. This taper can be at just about any angle beiween almost paraliel to
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of introducer needle 31. It has been surprisingly found that this dinmension
Is sufficient, in the context of this invention, to prevent sharp distal
tip 32 of introducer needle 31 from being noved distally out of ne_eﬂb@- 205

shield 4 - sharp distal tip 32 has been w thdrawn prgxi.nal N
needl e SS‘I’(ZF”B%R'BJ Where enlarged dianeter portion 38 is s]i?%r(rllr’fre rljll%lghl y

di sposed about the shaft of introducer needle 31 , preferably the dianeter
of enlarged dianmeter portion 38 should be about 0.004 inches greater than
the dianmeter of the main portion of introducer needle 31. To ensure this

differe ' 4l | | taf 3 | \ tr[:qgﬁ% needl e 31
I mredi at e yb%{ipg’tnyﬂa%igfﬁ @tegﬁﬁgger@ﬁghéggg fé@tﬁ& Léég}frgérer%l% wth a Ig1 ightly

i ncr easiamatgedaliafeter gosiond 3B ozuichoms SBbwndndrlG3. BA, B G 3 and 3@, aé

i ntroducer needle 31, See FIG_3A Ginding that portion_. of introducer

necdl e JOTBER AGPHOCKCET RBEEIS 3 ik GPQNSFTARAUNIG AIBSK SETIRT | on 38b. The-

| ock th ] ' - aes id of f

[ ﬁf r Odu?@ﬁrﬂ%@%ﬁi@%ﬂf@%ﬁ@ﬁ%ﬁlﬁ%ﬁyﬁﬁégP Ejneed{?’g |€hlﬁ%@h "jlg‘%oﬁg%g‘s har p

di stal ds peidg dimsinesantaligxiiepddad abdhdhavshafhobinteedicer abedled 4@ igan t ake
d herein the phrase "unwanted di ment of

|mr511'? %lodLgrQLL% Wﬁ%‘lléig%q-"th%ﬁﬁgrﬁ#@ﬁhﬂm%ﬁﬁ‘ﬁ"é Wiabghegﬁg&eedl e 31, during
it cunst oy el et 030 ShaRidr dtrticdt i5pdte 312 301 SalipUEniBRiE oy T
e sl et salebd v g etz
100, whiege Egélgrsﬁg"i %3%2‘? a&&%’oﬁ%@?ﬁg@@%ﬁﬁs‘fﬁ%@ﬁr&mﬂ eotéf{mpi nt grgodgcer
necd o Halerd! 26 & MEIhGRN £ Lt 1he REMPIRBLIARNL oLl bl | ock

t he di sconti nuous portion y an enl arged aneter portion 38.
Spring gdijectlO0 and bi asi ng nmechani sm 150 are located in cavity:42 of

100 hag a pai WHGF 258 SReOUMIOUE BReon st o Hea TGS rops esdBlt i mes 110
oo o1 o SRR 8RO () SRR & hbpispestptBecr 1ol o BT
the mai rdiametérnef proximal opening 4icegaedi2es ad dhe spetifiesanfiguration wiednet er of .
o Oe o A bt on e b i g BRI B oRlurkhgpouoer
introducer needle 31 cannot be pulled in a proximal direction completely out of
needle shield 40. This is because enlarged diameter portion 38 blocks further
proximal movement of introducer needle 31 through proximai opening 43.
Alternatively, a washer 49 having an cpening therein with a diameter slightly
farger tﬁan the diameter of the main portion of introducer needle 31 but smailer
than the diameter of enlarged diameter portion 38 can be placed into cavity 42
abutting the proximal wall of cavity 42. In this position, the opening of washer
49 is aligned with proximat opening 43. Thus washer 48 would prevent
enlarged diameter portion 38 from passing through proximal opening 43.
Alternatively, if notch 38 were used as the discentinuous portion of if no
discontinuous portion were used on infreducer needle, a tether 50 could be
used to connect needle shield 40 with needle hub 34. See for example F1G. 42.
Tether 50 must be configured such that its effective length will not aflow sharp
distal tip 32 to be pulled proximally completely out of needle shield 40.

36



proxi mally past tines 110. Base 120 may extend generally perpendicular to
tines 1 10 to provide nore surface area to contact biasing nechani sm 150,
descri bed bel ow. Although the face of spring gate 100 is shown in th& JETGHS

as havigg, @ rally U-shape, it is to be understood thai 1Rl apes
coul d beﬂgusg% “P'or the face of spring gate 100 as long as the sﬁgﬁagpal | ows

at least one tine 110 to engage enl arged di aneter portion 38. For exanple,
the face of spri ng gate 100 could have a V-shape or an L-s hape. |asing
mechani sm 150 forces spring gate 100 up into contact with Introducer needle

31 and ensur ephd B%mété?%ﬁénié?%éﬂ%é%ﬂéér%lﬁﬁ%' prefstiadfestiould Gel A}t r oducer

needl e 31. Bi asi ng nechani sm . may take any appropritate form For
exanpl e jeast gkt k002 mh&mresbaﬂthgndihe ontside dfarApEs. ofdhe majnglerfon or it

b i bl e b |
neY e BRI A0 bR KEeMaidhoty BB thdt A AEEi0T i ant 1) wes -
110  coughdiend ﬂ’iﬁ%%ﬁf&x@éf@f@m@&ﬁﬁﬁﬁ - tofSrevBhi Qﬁaﬁﬁausfmg'@ gl is wthdrawn

proxi mal I'y into needle shield € main portion o roducer needle 31
passes linrodusertnesde Blofromieing mm&taiiyantétﬁmqmiw sbeld80afiers tines

the bi agngl srRaa R, SR bt hibariy Bralmaly R S SnE A0 Wb o™
di anet elsnpfrigbtAlafieted bbﬂml 333@@@@%&&%9 dis@é%cﬁab@mme%a%ﬁ 0 pass

proxi mal |y past tines . Conpar . Once enl arged di anmeter
portion Imﬂdmrftﬁ&diﬁlmcpr@fﬁlﬁﬁy il‘m)ﬁlantwt@i|ﬁ§nﬁﬂﬁamiwl$mmm6§ spring

te 10Q, .t Fl k_j.nt t
wth i neredi 86 B 58, ies Tiede Bynhtnc i G of B M b8BT o et o
i nes - Litrodiasiinetictealt. 118 cAduieShiy affof@lodin didhidiat et Aat See Fi G
6. Simlarly, all of the enbodinents disclosed herein are configured such .

t hat shéoptien @f miredyseg naesiia 3b mmedﬁﬁhednséaténmlal portiopr33t ean bef di st al

moveroniouned MCE pHEREY marpebiad teaS ol PRl a8 RBARISENSE °CT o/ geo

di anet eferppsftinfrodiSepndetic®r 348 FI@I Bae Grindimglihat peranoef ihieddéat al wal |
of cavity 42, tines_ 110 cannot be npved distally past this distal wail.

Thus, | Meedie 3iicandorm thistapsr inmediateldistal @ distabpention$Bbyi st al | y
The lock that prevenis unwanted distal'-movement of sharp distal tip 32 of

infroducer needle 31 out of the distal end of needle shield 40 once sharp distal
tip 32 has been proximally withdrawn into needle shield 40 can take many
forms. As used herein the phrase “unwanted distal movement of intraducer
needie 31" means distai movement of infroducer needle 31, during normal use
of catheter and introducer needle assembly 10 and under normail
circumstances, such that sharp distal tip 32 is not re-exposed from distal
opening 45 of needle shield 40 after the lock engages introducer needie 31.
As shown in FIGS. 4 through 7, the lock ¢an be in the form of a spring
gate 100, which can include a separate bfasing mechanism 150, fo lock
introducer needle 31 in place in needle shield 40. In this embodiment for the
lock, the discontinuous portion is preferably an enlarged diameter portion 38.
Spring gate 100 and biasing mechanism 150 are located in cavity 42 of
housing 41 of needle shield 40 and about introducer needle 31. Spring gaie
100 has a pair of spaced apart tihes 110 connected by a base 120. Tines 110
should define at !east one portion having a distance therebetween that is
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after enl arged diameter portion 38 has been noved proximal of tines 110,

enl arged di aneter portion 38 would butt up against tines 110 which in turn
woul d butt up against the distal wall of cavity 42. Biasing rrechanlssl;m&'im]5
ensures s 110 remai n engaged to introducer needl g
dlscussegnggo%tﬂﬁfurther proxi mal novenment of introducer négﬁfuagg? rom
needl e shield 40 is prevented because enl arged di aneter portion 38 bl ocks
further proximl novenent of introducer needle 31 through proximal opening
43 or washer 49, Altematively, a tether 50 connecting needl e shield 40 and

"t rodusapnty bR e e e s BF il RORAL: RASHLER ndBMER M0d 0 ¢ he
| ock thag Iwmutmmmmmrﬂa@ed mianﬁtenpoufon BEr O’dmcalmwuemﬁ gakl 1S a

| eaf spring 200, See FIGS. thro Leaf spring 200 _has pr oxi mal
wal | 21@5@8‘? r%ﬁPQ%é?ﬂEﬁ’ga Qlﬁﬂbﬁd?%ﬁmpn%[ p&h@%eﬂ\nﬁf‘ﬁsﬂﬁgﬁ"ﬁwnoﬁﬁem ng 43 -

of cavi |

| ongi tu:lf¥ ﬁ'%’g{s frm{ler#ﬁo%uéége Aé%ggﬁgﬁﬁtéwgreﬁbg&ﬁ%ég%ﬁaﬁ&%nﬁer portion
38 is udmesohid td puwm@mmeadmcalareartefm@d:wamglmgcli’érﬁsmhm a di ameter
at | east sllght Iléllarger than the dianeter of th ortion of

i nt r odusiescHbed|kelew. giihaygh thefaes gh spAeo @at 'S(ﬂhﬁ B iR & 1w mst er
t | d
ror om0 ERESRASGH (ATaRTR R Bl vl

or t et hersedOior the motspm@gmtwﬁ ax ijomd aﬁdhermmlpecﬂllosmatﬂemmm tip 32
out of need 'E@Shl el d 40, Leaf spring 200 also | eg 220 and a

| ocki ng tiNgy eﬂﬁﬁgﬁ%ﬂrﬂ?dﬁﬂa@ﬁlﬁﬁr@qlﬂﬂﬁLﬁﬁ)og?r F’@“E&D %@ﬁ at | ocking
leg 2304 PﬁPg %%&tﬁfb Ggﬁﬂqﬁéé/\r‘%@?i"éﬁi-gﬁh yal | 210 so that |ocking |eg

230 is pre y not perpendic 0 Su por 1eg 220. Preferably, | ocking
| eg 230 appr daiaksirg neichgni&on WU FdA3%HIINg Gate 1RCTHUSRICdrRIR wiftar al 1 el to

50 & IS GaandS e A A Snblan mavings 1303 hasS Rebrouph agRRbel fas o
gener a) ke 436G haddg 0 Blaknd] (iBondhict 150 RPN ol ook fBgY 1 Stal |

This V-shaped configuration ensures | ocki ased toward
i nt r oduferm. For example, it may beaheimal spnng as shown in FIGS. 4 through 6, or

it may be a compressible rubber-like materialthat acts as a spring or it may be
configured as a leaf spring. Moreover, biasing mechanism 150 and tines 110
could be lntegrated as one member. -

As introducer needle 31 is withdrawn proximally into neadie shield 40,
the main portion of introducer needle 31 passes between tines 110. When
enlarged diameter portion 38 abuts tines 110, spring gate 110 is rotated
proximally and forced downwardly against the bias of biasing mechanism 150
by the proximal movement of enjarged diameter portion 38. This allows
enlarged diameter portion 38 to pass proximally past tines 110. Compare
FiGS. 4 and 5. Once enlarged diameter portion 38 is proximal of tines 110,
biasing mechanism 150 forees spring gate 100 to rotate clockwise, as seen in
the FIGS, back into engagement with introducer needle 31. When enlarged
diameter portion 38 is proximal of fines 110, sharp distal tip 32 is proximal of
distal opening 45. See FiG. 8. Similarly, all of the embodiments disclosed
herein are configured such that sharp distal tip 32 is locked in needla shield 40
proximal of distal opening 45.
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needle 31 and is oriented at an angle to support |eg 220. Locking | eg 230
includes a pair of spaced apart tines 240. Along at |east one portion of
tines 240, a distance is defined therebetween that is slightly Iargeg@T 2@
the di ang kﬁhﬁg%{;he mai n portion of introducer need |e 31paRfighf1d65S é
the diameter of enlarged dianeter portion 38. This allows the main portion
of introduoer needle 31 to extend between tines 240 and nove proximally past
tines 240. Tines 240 are preferably o dented on |locking leg 230 so as to -
assunme a generally V-shaped configuration As introducer needle 31 is

Wi t hdrawn pr aginsedienk afs@aMﬁs%r%eﬁb b V\Lrﬁrtﬂ:ﬁmertnléédl@:w moﬁfé\.‘é?ﬁe-:%}w iyl r oducer

needl e 31 passes between tines enl arged di aneter portion 38 abuts
fines 2&6gagbmerdiod aniﬂrgedaﬁtamet&rtmmbudl&\ﬂeéxmas1§&er81nn&ttlnesﬁl108 Thi s

el ar ge@NGRGRIE AT MABT SEVIA2pRss b cni Reanaued ol E‘bit:‘%r‘“gtetai;ﬁgéf eE
P19 gRGaguACTHhACk ik £30 §5cvahes AL nbalRS 31 elchaleyi se, as

seen in into engagenent I ntroducer need
i nt r oduedier eataiied Alamste Portion 88t has boes dnoved ah:lxymal ooy 1129 230 and

t 240 | | t t | ock t FI GS. Thi
forms. | ROIAEES el ohen FAMPARDIED F0RE gD hBAICRIN A ho- el s
def f sh
i st a RN 7 aGarae S @JFE% Q"“‘%%‘@@d“%{ Eg%}ﬁ%ﬁ&odlﬁ%uc%}ﬁﬁrggdﬁe 3116
pr event edseres that tises dgh renstialdngadieddot intfotlucerndexla @il iAdd as i ntroducer

dl l,d trod dl 1.tq buckl tly lock
ot roauBieuSREd e Rure KB mavamingt oekirodESr §eBRE FRERRL, oxi el
movenenheafd Qﬁubﬁﬁ#ﬁ% Pﬂﬁ%&@d Eé@%@%ﬂg&@b@%&ﬁ&é@ﬁ@ﬂ%%ﬁ& of enl arged

di anmeter portion 3 h proxi m ain, If desired, a tether 50
connect fw@erewmmahmwamm of htroshuicr resdls 31 dbltﬂu@htwuxmnal ey 480 VO

01/ 9394Q PCTIL USQL..l | d f
bt 1 aduBEmaRIgEAD. AtGhRHTE b St S ol dling NS SRR bR FRedieT o
e Nt hobrad Buld Belistd e p%ﬁéﬁ%@ﬁeﬂ‘ﬁﬂkﬁ%l%&ﬁrﬁén%ﬁﬂﬁdﬂé&r of introd

ucer need le 311 s a ri ng 3 00. See F | 1 th roug h 13.
Leaf spﬂedwamwm@inaeﬁlaaiued@ﬂ wal | 310 defi n | ng an opening 315 th

erei n allig ned-whd Ambodiment for the lock that prevents unwanted distat
movement of introducer needie 31 is a leaf spring 200. See FIGS. 8 through
10. Leaf spring 200 has a proximal wall 210 defining an up_ening 215 therein
aligned with proximal opening 43 of cavity 42. Proximal wali 210 is geherally
perpendicular to the longitudinal axis of introducer ngedle 31. Where enlarged
diameter portion 38 is used on introducer needle 31, preferably opening 215
has a diameter at least slightly larger than the diameter of the main portion of
introducer needle 31 but smaller than the diameter of enlarged diameter. portion
38. Of course, it is not necessary for ieaf spring 200 {o include proximal wall
210 and opening 215 as jong as proximal opening 43, washer 49 or tethier 50 is
used to prevent proximal movement of sharp distal tip 32 out of needle shield
40 .

Leaf spring 200 also has a support leg 220 and a locking leg 230
oriented at an angle to support leg 220 such that locking leg 230 is directed
generally toward proximal wall 210 so that locking leg 230 is preferably not
perpendicular to support leg 220. Praferably, locking leg 230 approaches being
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proxi mal opening 43 of cavity 42. Proximal wall 310 is generally
perpendi cular to the |ongitudinal wds of needle shield 40. Where enl arged
dianmeter portion 38 is used on i ntrod uce r n eedle 3 1, p referabjGy7ofpe

d i anet ekyo feRpening 315 is slightly larger than the di apigenQkbh a main
p orHon of introd U Ger needle 31 ' but s mallet tha n the d i a neter of

en [a rged d larneter portion 38. O 00 u rse, it is not neoessary for ieaf
sp ring 300 to include proxima | wall 310 and opening -3 15 as. |ong as-
pri bArnat opening 4 3, was her 49 or tether 50 is used to p revént p roxi nal
nmovenent pafaliehto ﬁupﬁ)mt &g P2O. 23 sean bf FIEBd8 e 1$hiwipbrileg L&band prdiagy 300

SUppo it Iq‘i%éf@%%éé ePﬁéﬂri&ﬁﬁﬁt&éﬁ&aﬂgﬁ@?’tﬁpﬁﬁqﬁgpﬁéﬁﬁg qa%r)a? ooard
pr oAma ' alalglp-sﬁaﬁ gﬁa@%ﬁn :P@sird%eﬂﬂth' aﬁ:éx éﬂh@uplﬁi&iﬁ

Preferab Kin pproaéhes g p,~ratlel % sup ort Feg 320.
As ' see H-shapeE{ d:mﬁigt.rmtmﬂ eoppreey that &g:mgmgaz:&l i3 biskeddowad BErofuait r 6

p-refe rabl ented to ch ot he suchth f spring 30 DMS7 ag
eneral t E?ﬁ@hﬁo@“l'@?ﬁﬁ“ atan ghgle to sliRpprt @x of the Vfa ci ng

oo Yoward ?nﬁ“égﬁﬁ?ﬁﬁﬁgﬁfde&ﬁﬁ% of SpaBad apafrtiicadan.! Afdtig'étjeas: 550 | 0
P2 oy 1 erone partian df tités 40! aatistante Io doffed fhprebobvet elctle sigrtly examl o
that a Sk e Be diafelercst Beumals PoFon el Buaiicr tearde 3 bl Boesne o, o
Ki
ocKi ng tH tHa égmét@l‘jﬁ%lal'gé&g%@gé&g 8%{%3@380 Thid dlibws Wérﬂ.'e Egd jony

per pendi cul ar to support e oriented any
bei ng pachintriducer oeegler Pt tolexisnal betweeniines 240 egdInove phaximally past t er i on

f h f | eaf ' 30Q i h k 330 bi d
tovar 1 FePoaaDeTineE afh a8 tiefitblhited on ol BiBo 20 RA & 83, on 25 as
W) 01193g§§1,3gug{§g H}S_?.éﬁag@gtwﬁﬁ Liiarof 1ocking leg 330 that abuts

I nt roducer needl| 1 can cont our ed to forma generally sem -circul ar
cross-sect i onfsantrpguost mdi%ﬂ isovithdnavat praxdmally ﬂﬁﬁﬁ@&d{&&leh 4bhe main’

51 as 1t et REMER ofiREPuledenesdB St o BeEbRGTa B Bt VIR oo et
of FIG g&hidrje@didimdr piMicn 8ekislita thesr24mthéparsibtatiown in FIG 3A s

preferably uSed. This enbodi nent includes a tapered proximl portion 38a

and a di sbantesepekyisesan seeatinitiefd&S- alhis govreanizapdcdianster portion
38 {0 move proximally past fines 240. Once enlarged diameter portion 38 is

proximal of tines 240, the bias of leaf spring 200 causes locking leg 230 and
tines 240 o rotate clockwise, as seen in the FIGS. back info engagemeant with
infroducer needle 31. i infroducer needle 31 is subsequently moved distally,
locking leg 230 and tines 240 will continue to rotate clockwise, as seenin the
FIGS. This forces introducer negdie 31 upwardly into tight engagement with the
walls defining cavity 42 of needle shield 40 and prevents re-exposureof sharp
distal tip 32. Any subsequent distal movement of infroducer needle 31 is’
prevented and, if enough distally directed force is applied 1o introeducer needle
31, could cause introducer needle 31 to buckle and permanently lock infroducer
neadle 31 in needle shield 40. See FIG. 9.

Further proximal movement of introducer neadle 31 is prevented by the
engagement of enlarged diameter portion 38 with proximal wall 210. Again, if
desired, a tether 50 connecting neadle shield 40 to needle hub 34 could be
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t he | ongitudinal axis of introducer needle 31, However, it is to be
understood that the other enbodinments for the discontinuous portion on
i ntroducer needle 31 could be used. In addition, the end of |ocking: P @?0
t hat engages the discontinuous portion could be configur ate
nechanlcggvvﬂéﬁﬁage t he di scontinuous portion. For exaonen%EEﬁ éth 39
were used as the discontinuous portion, the portion of |ocking |leg 330 that
engages notch 39 would include a tab to engage the notch. See for exanple,
the tab in FIG 3 1. Locking leg 330 rides along the main portion of

i nt r oduaggedneqsieeetlthis unwanted pestimae attherddntiof inrddubearvweadl®31 wlH v i nto
needl e shield 40 Lockin E?ﬂil eg 330 also rides over enlarged dianeter portion

38 as i tieppedic naedl - past | ocki ng | eg 330. Having a tapered

kel FE‘Lkf’ﬂé%iﬁf@%ﬁ‘bﬂ?‘f@ﬁhémegﬁéﬁﬁ% ontE R S ARTBERREE ' Pocki ng
| eg 330.qflifitrodlissrieeie Beds lelad shingoed Sk&éFEBSnythMLtgl'em aLggd diraneter

portion 38 and distal portion 38b are noved proxinmally of the proxinmal end

of | ockisnfingedBbas apexjmakwet|3 Ehiristing aamnwimgaéﬂ-%@ﬁewm ﬂlr@m\@day&h di st al

R 1§ orP Sap ARy ditplAT g s Bl ATR0 S sehBraft e PendEla s w11

cause | qgkhadonh dgiﬂnﬁiﬁl dxis bPhabkalecsigeldMb. ewmemgeﬂ dubmdfé@maﬁl S.
forces. introducer needle 31 upwardly into 8ht eng ag ement with the walis
oko

def i ni ng38 §aea ommtmdu@éme@cﬁﬁﬁémref@r%tﬂmtm ipater PRORRNBYF S Bf sharp

di I
or cvent SHIBRYY Jarget HRELIR! A rBler ERUETERin BbrioH SNRRERICATRE ARSI I, oy
wal 1310, srgldrrthanfthd diafeyGietilarged digidien pdiidh 38, ODL &8ss, leshbed, a

tet her 50 conne ng eedle shlel to need[e hub 34 could be wused to.
prevent EWEQM\%’H H&ﬁPfQﬁ|Wh{"FH(ﬁJ@e$"$EQGF@Q331 1385 h -

e R 5 Sty A e
S. 14 andnﬂ!érneﬁhefé[aarﬁdlbtal Wmn’f nesdle shigil 40pd ng 40 0 th at i n c(udes
s connect ed LerteAOBIMEReasd Suadbil a2 dakd S 29N68iea290an 0 pen'ing
415 therghidhtkl ot A Gy ied %tlpbsmeﬁ FFsich that locking leg 330 is directed

generally toward proximal wall 310 and is not pependicular to support leg 320.

Preferably, locking leg 330 approaches being parallel fo suppori leg 320. As

seen in FIG. 11, support leg 320 and iocking leg 330 are preferably oriented fo

each other such that feaf spring 300 has'a ganersilly \-shape lying on its side,

with the apex of the V facing distally. This V-shaped configuration ensures that

locking leg 330 is biased toward introducer needie 31. Alternatively locking leg

330 could be odented at a different angle to support leg 320. For example,

locking jeg 330 could be oriented at an angle to support leg 320 that

approaches 80 degrees. See FIG. 17 and compare suppori leg 620 and Iccksng

leg 630. Indeed, locking leg 330 could in fact be perpendicular to support ieg '

320 or could be oriented anywhere between being paralle! to or perpendicular -

to support leg 320. The main criterion for the configuration of leaf spring 300 is

o have locking leg 330 biased foward introducer needle 31 so it engages

enlarged diameter portion 38.
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needl e 31 can extend. Proximal wall 410, support |egs 420 and JwWg | egs

430 are oonfigured so that |locking | egs are biased toward the nmain por? EE

of introduoer needle 31. In this enbodi ment, introduoer needle 31 pre g Q@E
i ncl udes di aneter pottion 38 shown in FIG 3A. Aghomg
preV|ousgﬁgg?§%Jgsed ot her enbodi nents for the disoonfinuous porgﬁ-I on

could also be used. Locking |legs 430 can be oriented at a Wde range of
angles to suppon |egs 420, Preferably locking | egs 430 are oriented at an
angle less than 90 degrees to support |legs. -Regardless cf the angle of

orientation, TRakpsdidnagfdodidRg Mets 3302080 EhsShtrenteoReddie I ger to
prevent unmanted distal novenent of introduoer need)e 31. 1 Looking fe-~s

430 fi decentontpd incform & geoptalrsami-ciruaioss-sestigndo-appraximataer oduoer

e ovenoun g ApRe e He AR A E8N B WL e eé?%é*nﬁma{f%iif’o :
| ocki ng hﬁqm.ﬁé’&dm@a@ﬁﬁmﬁbw@ﬂn&hl@mtasqmm@tngaﬁbv@@bmmu%ﬁaf of .

enl arged di aneter portion 38 past |ocking | egs 430 so enl arged di anet er .
porti on loskipndsg 3%} of | ooking legs 430 - If i ntroduce r needle 31 is

e moved pr ol tWEssPobalpERd Hes L AMhen 03 phBlosd st Tptians Lﬁss?’ﬁ?
i ocki ng $le@en ABPIVARA |§m@mﬂah| igkal mbmﬁ&@mmlmwam&pér@at her distal

nmovenent of introducer needle 31. Further Proxinal novenent of introdunr

needl e 3praxinalredienciBagnd Redisiah gorian 3fke thatds generaly pgpeadigulardonet e r

b11030a0sdef ol ifeEss tatRulpethestitls. Shmr it i Brliietlntcls 40 1o

needl e hiat §e ethdrdermBodinsads for ealiecdntinRiotisyyortioh et mtmdum* negiignent of

I ntroducer needle 31 with respect to needl eshl el d 40, shown in FIGS. 14

and 15, Ptge @pb?#@eﬂodnmﬂmihﬂgﬂﬂ]?fh@ki% Q:aﬁﬂltbﬁ?%'ﬁﬂﬂgﬂséhﬁance t he

por 1 on eSS ERLRR SARR b B Ped s o Bt R 1

i n cavi ttheddisedrtirtuct porgiod. ﬁnamamplmctmmtoh RPBwhes ubedms thiet hdrawn into "
needl e ng el d, 40 proxi mal of | ocki nrg s 430. In this enbodinent, cavity
42 has adisapRiinipus pediodethe parion s 0@%& gleg $30(1bAt eRgagesOich 39

- would include a tab to engage the nofch. See for example, the tab in FIG. 31.
Locking leg 330 rides along the main porticn of infroducer needle 31 as
infroducer needte 31 is withdrawn proximally into needle shield 40. Locking leg
330 also rides over enlarged diameter portioh 38 as it is pulled proximatfly past
locking leg 330. Having a tapered proximal portion 38a factlitates movement of
enlarged diameter pottion 38 past locking leg 330 so eniarged diametef portion
38 is proximal of locking leg 330. [f introducer needie 31 is moved distally after
.enlarged diameter portion 38 and distal portion 38b are moved proximaliy of the
proximal end of focking leg 330, the proximal end of locking leg 330 will engdge -
distal portion 38b and prevent further distal movement of introducer needle 31.
In addition, such distally directed force applied to introducer needle 31 wilt
cause locking leg 330 fo rotate clockwise, as seen in the FIGS. This forces
introducer needle 31 upwardly into tight engagement with the walis defining
cavity 42 of needle shield 40 and prevents re-exposure of sharp distal tip 32.
Further proximal movement of introducer needle 31 is prevented by the
engagement of entarged diameter portion 38 with proximal wall 310. Again, if
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I nner di aneter of cavity 42 decreases fromits proximal portion toward its
distal portion. This "taper should be sufficient to engage support |egs 420
and force support |legs 420 toward introducer needle 31. Preferably- tgl"[]gs[ 2005

taper, , ned by the angl e between the wall of cavit
| ongi tudl%ﬁ%ﬁ%a‘i?il i ntroducer needl e 31, should be |es t‘"ﬁ'i%? @g?saegrees

m nus the static sI | p angle created between the surface of support |egs 420
and the wall of cavity 42. Wth this configuration, any subsequent distal
novenent of introducer needle 31 will. cause |l eaf spring 400 to nove

distally f t he

t aper ed %a fs oE?{elr’]oum nggﬁﬁggﬂ"i%ﬁéﬁg'%oérﬁlerﬁegs%éaeé[%g@ggg‘ecﬁﬂﬁatg%ered wal | s,
| ocki ng Lisgs 1o fovane g uraehrital prbkigiHl enowvemeacs! introbiutdensdiié 81 Wik

i ntroducer needl e 31 and %éeven bind into the surface of |ntroducer needl| e

31 , Thi Eespeghio aepdladhigididlben | ocking | egs 430 and distal portion 38b

ensures that zt Qv genent betvveen-”
.the ends of’&fg@[ﬁ1 ?@g@qﬁ'@ﬁgﬂ@@“g?‘g&%@? |on't'?®'g!aﬁfalti &gg?t oo high for a

clini ci amwemarﬂ@:fmhﬁtﬁ]:ﬁr rediié B9 gHeRm iNdIESR Besedby The fdu@n nor nal
manner and in_ nornmal circunstances, to overcone. The fifth enbodi nent of

t he |ockembéﬁtrﬁ%vérﬁ@aﬁﬁwaﬁﬂé@mﬁt@mduciﬁmmmﬂwal.&4ﬁhmnrhsam e3lis

a vari at r s unwant ed

i ool - rbaR ol kubgirtighs 20 LERAUARNE % obfifiecte6 4 BRkinBlEY 23> UTY

i nt r oducProxkeatival 3 tedefiried anlwenmgmw\mawm tm-:mgled.li'ﬂnfsmtwﬁdneﬂO See FI G
16. The fifth enbodiment is a_l eaf t hat |ncludesa44\Vo

01/ 93940needledthoapn ep@nmsﬁmwtwmmﬂrﬁupm@@ lags &&Qﬁﬁﬂtipﬁlgﬂa 83§ r of
\?v;loloogaohgggrénes ni%g?)%nnmr%q@ﬁ’ﬁhﬁ l e| n %ﬁgdﬁ&ﬁg\%l ch é@guggbﬁ ngggrgngll
can ext eimfrodRcexneadiedd.| ibiHs embmiiaeht, Iiﬂ@ﬁdﬁﬁr rece deratprablgs 530 are
O ot qaraseEgatns Borfi 3abon i S GG se " | ney oquce”
ool Sop R PesRasiaa AR BAOEbRSR for e abnhRUSl pOIRKEIES) Y
used. Ataledstussik, but preferably each support |eg 520 includes a support
Locking legs 430 can be oriented at a wide range of angles 1o support

legs 420. Preferably locking legs 430 are otiented at an angle less than 90

degrees to support 'Iegs. -Regardless of the angle of orientation, locking legs

430 must engage distal portion 38b in order to prevent unwanted distal

movement of introducer needie 31. ’

' Locking legs 430 fide along the main portion of introducer needle 31 as

introducer needle 31 is withdrawn proximally into needle shield 40, Locking

legs 430 ride over enlarged diameter portion 38 as i is pulled proxima!ly past - '

locking legs 430. Tapered proximal portion 38a facifitates movement of o

enlarged diameter poriion 38 past locking legs 430 so enlarged diameter

porticn is proximal of locking iegs 430. If intreducer needle 31 is moved distally

after enlarged diameter poriion 38 and distal portion 38b are moved proximally

of the proximal end of locking fegs 430, the ends of locking legs 430 will engage

distal portion 38b and prevent further distal movement of introducer needle 31.

Further proximal movement of introducer needle 31 is prevented by the

engagement of eniarged diameter portion 38 with proximal wall 410. Again, if
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finger 550 thereon. Each support finger 550 cooperates with a support tab
560 forned on housing 41 to hold each support |leg 520 away fromthe shaft
of introducer needle 31. Leaf spring 500 is disposed in cavity 42 sadi7 ¢kt

proxi malywyahh;nd0 is spaced distally fromthe proxi mal wapbpeb,tavity 42 to
al l ow proxi mal novenment of |eaf spring 500 when introducer netéldﬁ\éé-fgl S

withdrawn into needle shield 40. Wen enlarged di aneter portion 38 engages
proxi mal wal 1510 as a result of the proxi mal novenent of introducer needle
34, leaf spring 500 will be noved proximally with continued proxinmal

mov enendesifed i antatbdu S8rcomeediing BdedBhdisictd KOs nemclie bup sk could hger 550 to be

noved out .of en ment with support tabs 560, .which in turn_all ows

cuppor £ Upee 0 potiat thiANed SHETIRHRLPETSST intE el herbld Bhaith

positio | ; ngage the main portion of introducer needle 3t.
Unwant egestﬂeg:t?gc? H%ﬁﬁ%?%‘%ﬁon‘é " novenent of introducer needle 31 is prevented. )

in a simlar Asmhweenas AIGS. d4cmipl 5, dbaflspring B and hbusimgycHi mertheof t he

| ock. Tice,sixth enbodi nent of the |ock that vent s unywanted di st al
oy erenEoRTSRE o AT AN B Bedian cARaRE s et Btwacn [aiTgeds A3Dn, &

thodi , . . ] . .
pai 1 opng cridiBetlanti) onfaN e, "EhiIR S BiaT b TRIgHM) Bt SO0 o 8o,
Pr oxi mato maevel distedlydefdanityg 42raftgremlagedildianeiee porticr 38 dlaswieeah | nt r oducer
dle 3 tend. . I n thi nbodi L 1L ; t hat | ocki
'ogs o3BMERAgR TeeeE AR SO Ero kb Ber H30edndiBe. i n fact. in
der t Woliley : ﬁ()ﬁg / + ﬁ@/t#lﬁg' th
g[la:‘a[ o?@r@#lﬁgﬁge@n@ e %%%ggéﬁd@ggéove Io[q;'(r')om ma ylifsr]???)hﬁ!ge gn sh?el d
40, t heimredsiiarheterotd cayityelisdedeases {ione fiterpiokimaimmtidn doward itodistdie  shaft

of introducer peedle 31, This all.ows introducer needle 31 to easily

wi t har aRANTERE of g P&"éh?’é’}r}ob%&“jﬁwﬂﬂf? sngﬁs@oﬁwwf "eaﬁtéﬁoﬂmgf&ﬁ%e‘m e 31
prefera ' q‘%ﬁgj ocilicad ti inRr s t hough
as pr ev?g%g?lg sgggggh',éf‘%tﬁﬂrer eﬁﬁ%ﬁ?ﬁ‘gﬁg s P13’(‘g!rﬁ§rt§ Ey‘giyiltgg%{'i%nuousne?ort i on
coul d abydheangkebetaean the walllof casity A aumd khe bongitodinat axis ofistredugsrr t i on

10 . REOR! o5 M bchSet s BT 8B Satr ™ o1,
needl e pBhpbsh fitk BOHAES 0P sUPSoitTegs 420 and the wall of cavity 42. With this
- configuration, any subsequent distal movement of infreducer needie 371 wili
cause leaf spring 400 to move distally with introducer needle 31 until sup;ﬁart |
legs 420 engage the tapered walls of housing 41. As supportiegs 420engage
the tapered walls, tocking legs 430 are forced inte tighter contact with the shaft: _
of introducer needle 31 and may even bind into the surface of introducer-reedle
31. This fight contact between locking legs 430 and distal poriion 38b ensures
that the force needed to overcome the mechanical engagement between the
ends of locking legs 430 and distal portion 38b will be too high for a clinician,
using cathefer and introducer needle assembly 10 in a normal manner and in
normai circinmstances, to overcome.
The fifth embodiment of the lock that prevents unwanted distal
movement of infroducer needie 31 is a variation of the fourth embodiment of the
lock that prevents unwanted distal movement of introducer needle 31 and that
minimizes drag on introducer needle 31 as it is being withdrawn in needle shieid
40. See FIG. 16. The fifth embodimeant is a leaf spring 500 that includes a
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Inserting a catheter into a patient, |eaf spring 600 is |ocated
substantially in the distal portion of cavity 42. As introducer needle 31
continues to be noved proximally into needle shield 40, enlarged di afei &l
portion 38 giR¥Es Proximally of locking legs 630 and subsgapgsslr&ngages
proxi mal wall 610 and subsequently pulls leaf spring 600 Into the proximal
portion of cavity 42. The snaller dianeter for the proximal portion forces
support |legs 620 and thus to ng |l egs 630 toward the main portion of

i ntroducer needle 31 so.that |locking |egs 630 can engage introducer needl e
31 di st ' i hSTRE | i | eaf sprring
600 i ncPtofg@agﬁtlgs{?ggﬁg?mgﬁﬂ?gﬁe?g@?y t ;5??§§F§P£%ﬁ}[%%—!§| |y outwardly
bi ased tongecteddbt bokingiepd 3. dredmppbwall [Sdded s dvopengg 36 def i nes s-a

sl ot 66(Q for each finger.Q50, wherein each slot 660 _has a. proximall facin
shoul deF1ergdl ﬁgﬂﬁgéb&ﬁ%'r@wqc@r BE’PB?dg%FﬂQi F Fﬁ‘?’gnlat!l@%yr ‘{)Q-rral y port i 01%
f - | ' : ' 38 d
ot oxt maP UEREE 134 520 ARASGRTE 16 SINEE CAMAUART sOMFOAINE R 8% 2 M th
the i nhi@Eseddomsardithé shafing imtodudammesd]e 8hicdn fhis gensodif@ricntrod uekf gned

with slots, 660, fingers 65Q can retyrn to, theify o rd positiqn and nove
into sl Bﬁat%ggiﬂqfﬁé&gﬁ E&%ﬁf’“@g? Hﬁp?"%ﬁr@%gé%%@%%nﬁvl f aci ng
shoul de 7 t i b Ah it : eaf spring
500 wi t PO Alas PRV BRLRLIN, Qo e B BB i s Dosi & on T
housi ngpadion teuldralso be us@d. 3 OCT 2005 WO 01193940 PCT/11SQ /18757 | ocki ng

| 630 abut, .i.nt r.od | 31 djstal b dj t t d
i ameter por (HOFEEENE Y Pregsyain RaghGnRCSt 58 SR BRERESR STRMbducer need o
3lis pﬁgggessd th¥rdohe %ﬁ%ﬁgfﬁmﬁﬁg?F?ﬁn%ﬁﬁeﬁétﬁé%‘?ﬂﬁ'@Qub?&%tzﬁ?@ﬁﬁ”d di st al

portion A seventh e lock that prevents unwanted di st al

movenenforaied onrfudsing 4 hée bkt ach supporiteg B201:0@y fromtheaiglitef 1. 1vt th[s
suppor { MdsicER a2kl 8. (e SPAng SUDJAABHaRFY B Hults 4 SH5T BG 730, ~r oxi ma
wall710 | ' i FFcth ' ' edle 31
can ext ga%gﬁidl!?’g‘"gﬁa%w%ﬁ %g@lgg 73(Igl‘"i§ ? F@ﬂg?tl ﬁ’?gﬁg@?ﬁ%ﬂ“@ﬁ ar to

suppor t pr@griet mnewamenicsf iaabsprmombefiwhervistradusee needler drawiie di amet er

of open'hﬂg n@a?dlé ghield 40. When entarged diameter portion 38 engages proximal

wall 510 as a result of the proximal movement of introducer needie 31, leaf
spring 500 will be moved proximally with continued proximal movement of
introducer needle 31. This allows each support finger 550 to be moved out of
engagement with support tabs 580, which in turn ailows support iegs 520 fo
return to their inward position. [n the inward position; locking legs 530 engage
the main poriion of introducer needle 31. Unwanted distal and proximal
movement.of introducer needle 31 is prevented in a simflar manner as is
accomplished in the fourth embodiment of the lock.

The sixth embodiment of the lock that prevents unwanted distal
movement of introducer needle 31 is shown in FIGS. 17 and 18. In this
embadiment, the leaf spring 600 includes a proximal wall 610 supporting & pair
of support legs 620 each of which is connected fo a locking leg 630. Proximal
wall 610 defines an opening 615 therein through which introducer needie 31
can extend. In this embodiment, it is not necessaty that locking legs 630 be
biased foward the shaft of introducer needle 31. In fact, in order to minimize
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slightly larger than the diameter of the main portion of introducer needle 1
but is smaller than the dianeter of enlarged dianeter portion 38. Proxinal
wal | 710, support leg 720 and locking leg 730 are conflgured such thati 003

| ocki ng lﬁg (}# ﬁ]ls bi ased toward introducer needl e 31. Lﬁ%:&%l{?iﬁ‘ﬂﬂ
ea

orientation spring 700 could be at any angle aro

| ongi tudi nal axis of introducer needle 31 so that support leg is biased
toward introducer needle 31. In this enbodi nent, introducer needl e 31 nust

i nclude enl arged di aneter portion 38. Preferably, enlarged dianeter portion

38 shovg@goﬁ'tneéﬁghﬁfgﬁﬁgducaggﬁéc{m %H'é’&l%‘?&'nﬁﬂ%&*n%ﬁ@ﬁaﬂ%&ﬁ hgafufem | eaf

spring sharp I ntroducer need of the

di stal stielcb80ntederds bf mioﬂsngaegacﬁdm@ws pgafamw gfAcedataytimmtide i s bi ased
t owar d mtrpﬁucer needle 31. See FIG -1 i ntroducer’' needle 31 is

wi t hdr a$iais ob iatreduseringediedtqThis allews la@n%w mepdiag’ tode easis over the - -
surface 1. Locking leg 730 can include a proximally -
or di Stgﬁﬁ?f#ﬁiﬁ#ﬁﬁéﬁﬂ%%ﬂ@d ﬁﬂat contacts introducer needle 31 to mnimze

drag on int rmimerenm@aih%zﬂhntr@dgeeﬁh@eﬂl%$PDéfemmYaﬂ:-f@@ea etlaagicer  needl e

31 is noved proximal of | ooki ‘% I(raag 730, leaf spring 700 returns to its
unbi asediameter pastien 38showniei kil d%ué\llf-hph'ﬂh afRiEviRyshagiscyssathther i al |y

al i gned e 31 and di st al
openi ngegﬁctqﬁp%ﬁ t qg%tg@uﬂﬁhaﬁgéifﬁ tehggggﬁﬁer Err%%ied distally with
respect to neeslliigy &hhatd ﬁx%!?ﬂ\dﬂaﬂ%mﬁa@iﬁﬁﬂﬁoﬂﬁﬁ'ﬂﬁéi‘ﬂﬂlé]:lle?rﬁ%tﬁ‘lfo sharp
distal tip 32 of intraoducer nee 31 extends through o’?enl ng 735 until

enl arge@t %@abBQﬁIWHSW%W@é@%@ tigp Siamgteraf the Righak peytien.s Vihen novenent

f 32
o, 101" SRR B Bkhoh BB 2
i nt r oduireerireg dl :mtBétarsntpraewmi&d lnf ﬁplnmg @tﬂ@imleaatﬂd sxibstamttaﬂgéd sk aneter -

portion 38 with gr({)fm mal 5%6111?10 Agai n, not necessary #or | eaf
spring distalrpitigicf gaviy rfhﬁ‘WW%ﬁéW“ﬁ% o Y as proxi mal

o Sa TR e odl d e, SR AU Bn B SO pRORYEI( L L
shi el d éﬂlﬂdﬁ!@le‘m 63 ard dubseqbeanity enfiages proxintal gmliai‘iﬂ)mﬂ% adj acent to
openin suhsequenﬂy pulls leaf spring 600 into the proximal portion of cavity 42_. The

smaller diameter for the proximal portion forces support legs- 620 and thus

locking legs 630 toward the main porfion of introducer needle 31 20 that locking

legs 630 can engage introducer needie 31 distal of but adjacent to enlarget

diameter portion 38. . .

The leaf spring 600 includes at least one, and preferably fwo. flexible

radially uubnﬁrdly biased fingers 650 extending from support [egs 62_(1. Housing _

41 defines-a slot 860 for each finger 550 wherein each slot 660 has a proximally -

facing shoulder. As feaf spring 600 is pulted proximally into the proximal. portion -

of cavity 42 by the engagement between entarged diameter portion 38 and

proximal wall 610, {fingers 650 flex inwardly because of their contact with the:

inner walls of housing 41. However, once fingers 650 become aligned with

siots 660, fingers 650 can refumn to their outward position and move into slots

660. The engagement of fingers 650 and the proximally facing shoulder of slot

660 prevents any subsequent distal movement of leaf spring 600 with respect o

housing 41. When leaf spring 600 is in this posifion in housing 41, the ends of
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735. This funnel configuration 736 acts as a guide for introducer needle 31
to ensure that it passes through opening 735 if introducer needle 31 is
noved distally after it has been wi thdrawn into needle shield 40. Fﬁfﬂﬁ
configurat| . 736 can be configured so that it is cornple htar 1o 05
shape of‘T#glfH ered - distal portion 38b of enlarged dia §F7 on 38
shown in FIG 3C An eighth enbodi nent of the | ock that prevents unwant ed
distal novenent of introducer needle 31 is shown in FIGS. 22 through 25. In
this enbodi ment, introducer needle 31 nust include enlarged di aneter

porti O”I&ﬁﬂng %ﬁfﬂ@ﬁbﬁtlnﬁﬂhﬁﬁgﬁﬁegﬁ@@f g!f BB R A gcﬁzg?'{?ﬁ%"t@nl %{5_ 4G 3Cis

used. The | ock "of this enbodi nent spring 30 udes a

pr oxi maHiarneatsr p@rﬁqn 3831]';1@13: any eqvdtted aistat medretwerd od infrotwfer peaxiaral  wal |
810 and_.g. | ocki 830 connecte 820 ition, |eaf
spri ng. 5855 Hrﬁﬁ'ﬁgg Wﬂmwwt&dfat&%&n@&fﬁﬂgkla 635(‘5'1@6@?'@6 to the -.-
ot her epduin 3ghoxi mal wal | 810. An opening 815 is defl ned in proximl wall
810 and"an opening 835 is defined in | ocking | eg 830. Both openings 815 and
835 al | ow imsmmuhrenmmmmnmmmtmenmmgmtmﬂang 835 has a

thor cas MRYRRPROtnk OIS neslmaide SR 61 F Qasin 9 BUOHAP Qe It Ritnet or of
| 18757
vt et ouﬁf‘ﬁﬁf’%ﬁ@Y‘?‘ﬁa@‘%oiﬁ&?“*&ort?zfﬂﬁﬁﬁﬁ'ﬁﬂ“ﬁ%n nd a
d! st al lw?ﬂﬁmvwmf " rlelttlrmlsmudnn&nﬂcbto aflomltlngllmj?aﬂ @mxm'cm vwall THss t han theI
t he rtio,n n. i st al rtio n a result
of ath |§egfsf%§1am%{f?%%bg€%@'§?mﬂuﬁh#ﬁ éE d'ﬁ?‘:ﬂ' %dr[l‘gr%flfaf“a%ﬁﬁa Bsh ouid
er 860 P"i‘é‘fe@aﬁ’l?r%@hh%éeé ?ﬁb Bsf&‘ﬁﬂ?ﬂ?g Uggncﬂmlh??cf sffort 'P%n initial

ly located 1n por on 0 2¥ 42 suc g leg 830
abut s ddefings wnfepsning FA6 dheksin.s Frefarablydhe amherof@;fermpg ?Bﬁrng 800 is

oo el Bl e dhofinblh ol e i dduth il 3 T
| stal i@s:%%llérﬂiéhﬂ%%ﬂ Jr@térrbﬂeqhsrgf’éh dia@ﬁéteﬁabnm woﬁmﬁrﬁdwame posi tion
shown in FIG 22 such t I ockin Is generally perpend icular to
th e shdif, sepportfeq 780 @andlecking lag ?mmﬁmuueé suehshiatliecking kg
730 is biased toward introducer needie 31. Of course, the orientation of leaf
spring 700 could be at any angle around the longitudinal axis of infroducer
needle 31 so that support leg is biased toward introducer needie 31.
' ln this embaodiment, infreducer needle 31 must include enlarged diameter
portion 38. Preferably, enlarged diameter portion 38 shown in FIG. 3C is used.
fn the unlocked and biased position for ieaf spring 700, sharp distal {ip 32
of introducer needle 31 is distal of the distal end of needle shield 40 and locking
leg 730 contacts and is biased toward introducer needie 31. See FIG. 19. As
introducer needle 31 is withdrawn proximally into needle shield 40 lacking leg
730 rides over the surface of infroducer needle 31. Locking leg 730 can include
a proximally or distally directed tab 738 that contacts introducer needle 3110
minimize drag on introducer needle 31. Once sharp distal tip 32 of infroducer
needle 31 is moved proximal of locking feg 730, leaf spring 700 retums to its
unbiased, i.e. activated, position such that opening 735 is substantially afigned
with the longitudinal axis of introducer needle 31 and distal opening 45. If
introducer needle 31 is thereafter maved distally with respect to needle shield
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noved proximally into needle shield 40, enlarged dianeter portion 38 passes
th ro ug h ope ning 83 5 cf |looking leg 830 u ntil the p roxinmal end of
enl arged dianmeter portion 38 engages pi-o)drnal wall 810. Since tm%UEF?WS

di anet er \ﬂf)m?@ﬁm ng 815 Is less than the |argest dianeterggf, ed
di anmeter porfion 38, continued relative p roxi nal rmverrerg‘t %@?%1%{5 od ucer

need6 31 with respect to leaf s pdng 800 is p revented. H oweve r, co ntin
ued proxima | novenent of i ntrod uoer need le 31 causes |eaf spdng 800 to
nove proximally unfil proximl wall 810 abuts against the proximl wall of

cavity 4 I | RE, f: gz ' . r needle 31
and |eaf‘?%pgf{aﬁ%@é%ﬁpﬁsg%r“JJ@%@@@ée@%%ﬁTo%%ﬁgg?'Iér&”@@d* %’%ﬁggggi%' | Iy fa
ci ng shenlakgar didiitenpbAksi SEJQngaées dpefiny P35 mMunWavedrtistapf |eaf sp ri ng
a 00 with respect to h ousi n 1 'cau ses | ocki nghle 830 to rotate. As

such t hdneveaeniof Brirasiuces aeiedle Béds Y35 piavenied pedhat sharplistatie 82 needl e -
31 chan | ockij 30, 1 s_ne._l gnger,perpendi cular to Introducer

needl e %%ﬁ"@#&af%éé%%g@ﬁkﬂ%%&eﬁ%@gdﬁcﬁ on, the proximal novernent
| eaf spring SeGrtEatsRXirhaPolenE i drdduReFevdie 34alis praventctiby thgg Igr ger

diameteir proximl portlon of cavity 42. This allows |ocking arm8 t
nove t o gngagenensofirenlagsd diametespatticr 3Bwith progximabwalhdd@ Agdn, itist o t he

Pt ng SRt esSShl o Har BriolrdE o e phadRd RalidaRy Bl 0™ Y
this posid idny agpromas apeaMg 43 Sabheanye ae Mthet shemiuldBearediffienHt h

respect to housing 41 is prevented. Wen |ocking |leg 830 is no |onger
per penditeurgrenbthisupwagntest prosdoakmevemagafingodessnneadle dddvih t h r espect

to enlar ' e [ 38. Thus, in this orientation, the effective
di aneteﬁggﬁegipﬁﬁﬁﬁﬂﬁggl qull%ess than the dianeter of enlarged dianeter
portion 38 anldmﬂ&n?lﬁg" P30 WRinHaveeaYahnélConFRLfiie Y 86 adjacdr @ BpEAIngor tion
of introducer needle 31. As used herein, the term"effective .dianeter”

neans t We3ali Ahistfannst canfiguration 786 apemsyyosl aRéredudss necgledt &l onto a

Because. gt St R brbte Sihuhugn R 2Pt nuteg! b8 el et o1 of
enl ar ge figiatipRifier ifledd been IfthidrahRgnR hesdiatdhesid s Wuhietddafigurdionnd 25,
enl arged di aneter portion 38 is prevented from noving di stal lé pdst | ocki ng

leg 83073heaR bererniigsred spithabih is somplersentasy jo thr R of Heetaperethi el d 40.
| ndeed, digtal portion 38b of enlarged diameter portion 38 shown in FIG. 3C.

An eighth embodiment of the lock that prevents unwanted distal
movement of infroducer needle 31 is shown in F-IGS'. 22 through 25. In this
embediment, introducer needle 31 must include enlarged diameter portion 38.
Preferably, enlarded diameter portion 38 shown in FIG. 3C is used. |

The fock of this embodiment is a leaf spring 800 that includes a proximal
wall 810, a suppori leg 820 connected to one end of proximal wall 810 and &
locking leg 830 connected to support lag 820. |n addition, jeaf spring 800
inciudes an cutwardly biased locking arm 850 connected fo the other end of
proximal wall 810. An opening 815 is defined in proximal wall 810 and an
opening 8§35 is defined in locking leg 830. Both openings 815 and 835 allow
introducer needle 31 to extend therethrough. Opening 835 has a diameter
slightly larger than the diameter of enlarged diameter portion 38, whereas
opening 815 has a diameter smaller than the largest diameter of enlarged
diameter portion 38.
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I ntroducer neod[e 31 is noved distally, the binding force between | ocking

|l eg 830 and introducer needle 31 increases nmaking it extrenely difficult
for enlarged dianeter portion 38 to be noved distally past |ocking | eg 830
and thus defeat this lock. A ninth enbodinent of the |ock that p+@genyes
unwant ed diygbalrsamivenent of introducer needle 31 is showpctiisifthé®r 26
through 28 and is a tube 900. In this enbodi nent, the discontinuous portion
on introducer needle 31 is preferably an enl arged dianeter portion. Even
nore preferably, enlarged dianmeter portion 38 showmn in FIG 3A is used

al t hough ot her enbodi ments for enlarged di aneter portion 38 could be used.
Tube 900 |s | ockauity 42 cthousing 47 detiaes aqiroewl perticsas medial pastietbared | anced

tab 950 that | | r.ection.

prof or abl y 4 U8 LR on WERGE e Rierbl BT Mo ol BB KR e " 000, The
d:c st al | porti:?nmtefs diithe pﬁﬁﬂnhhpomnmamdftre dis&rhpi:ﬁiurgrmaeez?lheﬁmrspe d: amet er

0] enl arge | anet er on_38 to al.lo nt{ roguc e 3 reely to
nove ther &PHY ‘E@@ﬁh§@agé%édggﬁﬂ%ﬁé“ﬂﬂ m&&#ﬁﬂ@ﬁﬁfﬁﬁﬁa l$Eﬂb‘tlon 38
can nove Wﬁ\ﬂ)émw&r@?mea?%gﬁngfsﬂb@@m&ﬁgl&%té&ﬂtﬂ@@ﬁ@ﬂlarﬁﬂﬂér? Bl is

wi t hdrawn 50 01193940 - 3CCT 01f 1K7S7 proximally 1nto needl e

TI |

shi el d 40. CAHM 42 Bueh thabldcking mxﬂ@ﬁl@hufaﬁlseaﬂﬁmﬁhouid%ﬂ?{b It past tabs 950

f it dle 31
hos boen webioRYebPRFTECeR Qbdtea ROl ABIHPRoOR BF cauly L QUBRRalECLE O
di stal of dambaabIp@r@xumallﬁﬂrﬁhmspmﬂuhedsidgdt!aI novenent of |ntroducer
needle 31 will he ev t.he of t ends of tabs
650 wi th ent ar gEHoRPHEREAwaEYt st SRR T i hoddle alle¥ s oRes
i nt {oducgg auaﬁlrﬂhabnsmcnrmmmtmd;leyzzh?mﬂm?wmgtl |egf33ﬂrihgraﬂﬁﬁlnfil arr;st er f
ortion Wi openin ernatively, r oxi ma ortion o
ltoube 900 EPEMWED EFé' ré%aﬁﬁﬁﬁf%mﬁHF@rneﬁdMT eﬁséﬁﬁﬂ ﬂﬁ%cﬂafaﬂ di anet er
of enl arg%ﬂgwxﬁfauwt&'n%d%Bsﬁiadnme& ﬁh%ﬁh@% ri%h 3B/pa nent of

i ntroducer needl'e out of t 900. In tT o 49 or tet er 50 could

be used tdhrpu@kr@nenrulxﬁﬁﬁttﬁdpqﬂmIageﬂwwvéﬂmnmxmalammfaﬂhmedmnt of the
lock that praNaRl SoMBAAR G -ERY PI58maPlvall 810. Since the diameter of opening

815 Is less than the largest diameter of enlarged diameter portion 38, continued
relative proximal movement of introducer neadis 31 with respect to leaf spring
800 is prevented. However, continuad proximal movement of introducer needle
31 causes leaf spring 800 to move proximally unfil proxima! wall 810 abuts
against the proximal wall of cavity 42. At this point, further proximal movement
of intraducer needle 31 and leaf spring 800 is prevented.

Since locking Jeg 830 abuts distally facing shoulder 870 in housing 41,
the proximal movement of leaf spring 800 with respect to housing 41 causes
locking leg 830 to rotate. As such the orientation of locking leg 830 with respect
to introducer needle 31 changes so locking leg 830 is no longer perpendicular
o infroducer needle 31. Compare FIGS. 22 and 23. In additlon, the proximal
moverment of leaf spring 800 causes focking arm 850 to become aligned with
the larger diameter proximal portion of cavity 42. This allows locking arm 850 {o
move to its outward position, away from introducer needle 31 into the proximal
portion of cavity 42 so that locking arm 850 abuts proximally facing shoulder
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I ntroducer needle 31 is shown in FIGS. 29 through 32. This | ock a speed nut
1000, which defines a through hole 1010 that -has a dianeter slightly |arger
than the dianmeter of the main portion of introducer needle 1. This all ows

i ntroducer needle 31 to extend through speed nut 1000. Speed HUt3§gg@ﬂ

I ncl udes at éeast one but preferably a plurality of novabl e tabs 3

ext endi ng fYOMTRE nain  body portion 1030 of speed nut 1BEHVSBABET1020 are
bi ased toward introducer needle 31 so they are proxinmally oriented and
extend inwardly toward the proximal end of introducer needle 31. The distal
ends of tabs 1020 are connected to main body portion 1030 of speed nut 1000

by, for exagpl ¢ this pbsiibMary SlitReqieRt didtal rdverResitafiSaf sphing BOAQviR €

proximally oriented and novabl e, enl arged dianmeter portion 3 can nove
easi |y pasfesnest iorhausing 4¢irmreyeniedbs 1020 as i ntroducer needle 31 is

Wi t hdr awn prommanwuemf.g Ié‘iﬁ%?s ﬁ@‘uﬁbgaﬂ&%ﬁﬁgﬁlaricﬁﬁrﬁﬁ% e%gf‘e% 31 has

been wi t hdrawn pr oxi nmal to need suc 0 are
di stal of epkaing@&d5ds akewed withrrespert 33 enlaryehdiaaterqication Bﬂvé‘hﬂmtmof

d d 1wille b f th i mal
ends of 1 aBs guvalnt e iea BRI S At R IR 305 B e dbiie T on 51 -3
OCT 2005 \iPeRadgedihdmet¥cHdron 8 3l 1s ngroiﬁﬁmwl? Ll tothBdixhamk opr i ent ation

It

of tabs 1020 al so causes_ tabs 1020 to e |nto e surface_ of |ntroducer

needl e 31 th? WSINPSIHPR 64 KIdusEERPRAIZ 81, As '-{ﬂeéd'@fe'ﬂumeﬁ@ﬁ“p?@ﬁt movenent
of 1ntr odugfimAer Méarkie i Rian gt Madeltt o ag@%w;gheﬁh 1§Bh§’éc9 di anet er

portion 38 W th proxi mal opening 4 wash in, prox openi ng
43, washer ontp @plmmemcuiautmth&éommwmad wpmév&mdumr reediedit ed proxi nal

novenent . oducer

needl e 31 C%D%Mhégﬁ%& orml'r'e%"}"]-emfg”h’l§ ﬁﬁB?&%suc gg% anek%%s 3E, 3F
and S,G V%enlargmtdladw&mrpmﬂedﬁe:gﬂleammalit:mahmtd rcim HQ%S i28 amid 26|r awn t hr ough
speed nut 10 ast 1020, w rop i otch, 39. An
subsequent e&%@e&:’& @%a}ﬁprqy&&ﬁgr%m@n%g ﬁ?ﬁ{ P35 '%E'@%‘?ﬁ/ed by the
engagenent ggh atnaahagieusmmih 31 a@w@ loxkéd i MEbde BhiefD40. Intlestings Pr oxi mal
edge, of notch 39 he use | urality of tabs 1020 forned around main

body por ti dHrodyger aerdie &d i ﬁﬁ%"’eﬁtdﬁtﬁ%éﬁ'e bipdingdpree atwegn leckibggge not ch 39.
Al ternati velag.ang iMrditer nelie 31 increases making it extremely difficult for

enlarged diameter portion 38 to be moved distally past locking leg 830 and thus
defeat this lock.

A ninth embodiment of the lock that prevents unwanted distal movement
of introducer nesdla 31 is shown in FIGS. 26 through 28 and is a tube 900. In
this embodiment, the discontinuous portion on introducer needle 31 is

preferably an enlarged diameter portion. Even more preferably, enlarged
diameter portion 38 shown in FIG. 34 is used aithough other embodiments for
enlarged dimmeiter porfion 38 could be used.

Tube 900 is located in cavity 42 and includes at least che movable
lanced tab 950 that extands inwatdly into tube 900 in a proximal directicn.
Preferably two such tabs 950 are formed an opposite sides of tube 800. The
distal portion of tube 900 has an inner diameter greater than the diameter of
enlarged diameter portion 38 to allow introducer needle 31 freely to move
therein. Because tabs 950 are movable, entarged diameter portion 38 can

move past the proximal ends of tabs 950 as introducer needle 31 is withdrawn
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| ongi tudi nal |y di spl ace notches 39 | ocated about the circunference of

i ntroducer . needle 31 could be used to catch tabs 1020. When a notch 39 is
used as the- discontinuous portion on introducer needle 31, such as shown
in FIG 3D, instead of an enlarged diameter portion 38, a tether SY[LT 008
connect i ngongasdsp shield 40 to needl e hub 34 may be used t@-rREAMRTE
unwant ed proxi mal novenent of introducer needle 31 with respect to needle
shield 40. Al so, as described herein, tether 50 is a mechanismto prevent

i ntroducer needle 31 frombeing withdrawn proximlly out of,the proxina
portion of needle shield 43 instead of the engagenent of enlarged dianeter
por tion groarialiy irts ineedlo phisld ¢ 04 Jgin vees berxid@l nivverhenieoitihtreddedi ment  of
the I ock that prevents unwanted distal novement of introducer_needle 31 is

shown i eSS S'BRAsHARSHIL Isdactitated By daparas BRXIMAL pRjien dPRet, the
| k i | d
ook, 1 PR At 8AuRLP| gk b WG RBlY 1B RRHROS AR ag gt o o

FI G 37Athalﬂw3m sreklistdll0distzp paitidr Bﬁbrm@ﬁmwamed Histalmoverpaitdfon of
retention plate 1100 via an propriate mechani sm such as a 52 WD 01193940

- 3 OCT M@QdUP@Tﬂﬁﬁé@/&thgﬁWW@fﬁd byrthe, engsauaiaent eidbe Proynsl endevabl e

wth res tgnt s 1120
defi ne a8 rou%nd ﬂﬁi}re@qﬂ@(?@b&[%h%éﬁpé mgﬁr{%} ngﬂepéﬁﬁ[ﬁaﬁg’%weﬁﬁggt h as a
di anet e intreodBebf n&e@ler:efaiaepretmwd be i angagemeint ohenlamed dranpeiet i o n of |
ntrod ucer n eed fe 31 ut is.s maffer th an the diarnete r of e n larg ed

d i anet ePPrioer34 Bﬂhﬁfﬂ'ﬂxl‘(‘é@é}‘ﬂﬁrﬁn@l‘iﬁ \Adiesnatively, the progipalRertion ohiubent to the
Pra) (1 ™ 860 £B6R 8L 8Bl Wit A inder tidReled Bighdr InA the Yidtfelll ofOus 1N 4 1.

Medi al I'hes an open ing ere roug as ad

i anet er @niaegda diantdtan pfdnﬁmﬁiﬂartat[ﬁév@ft uvantedrokinnalraovemenf oh 38, As-
I nt roducer needl e 3& S m)ved pI’OXI ma into needl e Weld 40 enI arged
di anet er ngeopeshnaedieputafdube GO0, &ﬁ%ﬂﬂﬂ)@”@@i 49 ar tetoen 50 pould been| ar ged

pr oxi mal PR B%*@“héﬁ&fa%m%ﬁ Ry géﬁ%ﬂé@ﬁ‘& synoe tabs 1120, vurl] move
enlarp ed d i Ateetteemboditent 8BtHeslosk teat prevertsutwantadanevement of pl ate |
F00 & thiddtcer netale BT i shdwn i Flas 2o thiguh 52 This ek is'a speed nut P! 1P

1000, which defines a through hole 1010 that has a diameter skghtly larger than

the diameter of the main poriion of introducer needie 31, This allows introducer

needle 31 to extend through speed nut 1000, Speed nut 1000 includes at least

one but preferably a plurality of movable tabs 16020 extending from the main

body portion 1030 of speed nut 1000. Tabs 1020 are biased toward introducer

needle 31 so they are proximally oriented and extend inwardly toward the

proximal end of introducer needle 31. The distal ends of tabs 1020 are

connected to main body portion 1030 of speed nut 1000 by, for example, a

living hinge. See FIG. 32. '

Because tabs 1020 are proximally oriented and movable, entarged

diameter portion 38 can move easily past the proximal ends of fabs 1020 as

introducer needle 31 is withdrawn proximatly into needle shield 40. Once

introducer needle 31 has been withdrawn proximally into needie shield 40 such

that tabs 1020 are distal of enlarged diameter portion 38, unwanted distal

movement of introducer needle 31 will be prevented by the engagement of the

proximal ends of tabs 1020 with distal portion 38k of enlarged diameter porfion
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shfeld 40 is prevented. This is because enlar~ed dianeter portion 38 can
riot extend back through hole 1130 but instead engages the surface of
tabs.1 120 adjacent to hole 113 0. 1 n addition, tabs 1120 can n._ atp(m 7905

istally eubopiselhe way of a nlarged diamete r po rtio n & PReaAE e |aI
wal | 1140 p reveRts any such distat novenent of tabs 1120. Any further

pr oArnal novenent of introd ucer need le'. 31 is p revented by pro)(ima |
ope ni ng 43, was her 49 or tether so. FIGS. 37B and 37C show vaHati ons
of the cetention plate shcwn in FIG 37A. In both of these variations, tabs
1120 i nc3@dehalpenatdily mmwwlim@ﬁtéﬂ@reﬁﬁtaimdjumaigncmmdmﬂaesﬁm tsu ch as to
defin e the ., d iarnete r of ho le 113dj)§ Fln%1 are shown in FIG

33 |f#1"rfr

37B and pisfjie dha shiface ol miredyrennes “C‘Bﬁ‘f@ﬁ‘d{% But er

porti ons fi cer
needl e :E,% tﬁgﬂﬁg}éfgwi?ﬁe&%ﬁ%ﬁf Sfilr@% E@S{H%Q% W@an n%’ogﬁeem ng
114 5 hamgaagmnﬁm @ﬁ@rﬂhﬁgmdm-@empoﬂtmgaam ﬁﬂ:xlmahdpdanmgafﬁ dd || any
excess s pace in op € nin 114 5 in ned iat 40 and en su re that u

nwant ed Washai4y. &mrﬁrﬁw@ml qnﬂmra@&éewasb@aﬁ@ ca'ﬂethaf &theoud be uged he

vari ati 3 0 CT 2005 PCVUY)1J187S7 37C,
fing ergﬁlq‘ge%ﬁtpf%oghgg géd %@F‘Jﬂ}%ﬁ%@g‘ﬂ%ﬁ force to i ntradu cer needle 3 1
to prevent uAgahoedh nhlEmmﬂﬂhemm‘i}umhmﬁwwclfnﬁﬂ:d:leeBiheeﬂ]&l$1 I's
because as i ntrod u needi a3lis mvedglsgéﬁ%ﬁ er enlarg ed
d i anet efarhbgin thmfam ﬁfaﬁotﬂa@%m@s@waxn S PEn Yihene 110 D,
f tl

| ng_erdddlodr ndbal 31 WBAGRS @#tehg%owwﬂgdhkm@@g%;geamwﬂhhcan y

nmore dncult tonover ntroducer nee through "36C, 38
and 39 shideast dme tab ¢GROvientp ditoaotels BBL Aaty sebseqmrﬂlduﬂaﬂuﬁﬁie#@t i's used

of | nt r o INEGRURRRerde TwAkSe pievenPu R BrendrtseetRaab sleliditug. A op
10 &1 Mgl senkididh b i olRALe O e el gy, L 5o -
the Vi splpmlihj' olitahs imfmméarmmﬁbmmrmhudrm@rﬂdn d080tensuresghabet i ni ng de V
T ieastons i d08ha B ateotsfi o0 ALsalveN, Sl v 151 i o adapt ed
for nmobogngitudinally displace notches 39 located aboeut the circumfarence of introducer

needie 31 could be used to catch tabs 1020,

When a notch 39 is used as the discantinuous purt'ion on introducer

needle 31, such as shown in FIG. 3D, instead of an enlarged diameter portion

38, a tether 50 connecting needle shiald 40 to needle hub 34 may be used to

prevent unwanted proximal mavement of introducer needle 31 with respect {o

needle shield 40. Alse, as descyibed herein, tether 50 is a mechanism to

prevent intreducer needle 31 from being withdrawn proximally out of the

proximal portion of needie shield 40 instead of the engagement of enlarged

diameter portion 38 with proximal opening 43 or washer 49,

An eleventh embodiment of the leck that prevenis unwanted distal

movement of infroducer needle 31 is shown in FIGS. 33 through 35, 37A, 37B

and 37C. In this embodiment, the lock is a retention plate 1100, which includes

tabs 1120 that do not extend proximally from the main portion of retention plate

1100. See specifically FIG. 37A. However, tabs 1120 are siill connected to the

main portion of retention plate 1100 via any appropnate mechanism, such as 2
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tra nsve rse to th e Jon girtudinal akis of introd ucer need le 3 1, This
rnofion is along a defined p ath provided by a ranped surface 159 in
housing 4 T. See FtGS. 38 and 39. O course spri ng arm15 1 coeu DO #g5 d

| spos ed Mchﬂ "9 41 s u ch that. th e apex is o He nt e?ﬁrﬂm@ﬁﬁ‘?& posRi o
ns on a circle conoentrlc tothe long itud 1 nal axis of - "I ntfodlcer need

le 3 1. Al | that is requ ired is that spring arml6 1 t~e adapted for
notion transverse to the |longitudinal axis of introducer needl e 31. The apex
of the Vs ha pe f~ci litates the flexi ng of spring arm151 to and fro rn

ihe v s ha pe es f d fro
ormor liifig Bitdd, X 1laf (it 150 re WRFrAE TR relBBclotRBMRaif eifio By 1 L1°
need | e BRenisordplate dl100f 'ﬁelatamdwadaﬁnela throuldh hotﬁ}ih‘i&lbehwwetﬂlbeerﬁib abgts
151 to 151 i i t t
ol naq Bhaach it 1 80 el Wasa thAroTRs U ﬁvaféﬂr}?b bt e st a1 and 5 ge - -
| Ce dl
nera | | ngggg:n'p?fe. grrogg,:éPﬁeé&ze bhitd d zPe,lr tﬁéhéh?ﬁxdrﬁét%?ﬂf u Cer needle

31. dip ar as a | hger ereon, which is
adapt ed Enlaeg@hdmmmmmrﬁm 3B. aie:tennesp{atduiﬂ@ﬂdetlmﬁtemdianemreebtn@ Gat het er

54 3 OCT 2005 93940 PCT/ US0Q1/ 18757 hub 151 i i
the cli pB'&H‘“B%'se,E\%F’&Tj ﬂ)@’teég@! wali hjéﬁﬂ frermabin ‘%F éfg‘d SfﬂPﬁgaﬂaﬁgea{qg@ﬂbar |Ss4|4n

h t 26
Cake t he YR 1RO &1 EpBhikl] 168 foroitPaddh that K S AANELY grefie® o “Use of

finger 16@ndhe cﬂaltmzm&:*r abenlargedtmmetdr pe:tmmsiéﬁl t provides positive

mechani cal en t t her ehet ween se el ements are. not essaryy.
Wt hout any d %ﬁ@‘ﬂﬁ%‘ﬁtmm ﬁntglr}e;?dé?ﬁla@ldq‘E@Z and

cat het er mﬁp%@&daﬁn iehpoflod 8alcaiftd k‘oﬁ%ﬁée%@qﬂ@yinbﬁﬁﬁi er to

overcone t | ca engagenen n certaln situations,
this friesolangmed dmmrmﬁlma&ﬁa&l miowe pasiVahs 120 plndueslam Ti2pwalR of

trod dl || 4¥ t hat
T oo BV Rkl Bl POAER% B 8Bk HBt et Battion 38 Helelir 151 oan
flex 1o phhea énmreéﬁamrﬂeférwrﬁen@@ns%%wgrmal bﬂ@t@miarpﬁiateeﬂmerrent Wi th

catheter. hub 24."This all ows cat heter be disconnected from needl e

shi el d 4ony sybseguentrdistel mavement ofdetradu¢ermgadiel 3 avitly respeshiol nepditag 158
that m njaﬁiieﬁdiﬂ fisr Sl%v%rﬁté&t ﬁﬂ?sul%elarecréflggl e(?‘llar%ed diameter portion 38 can not

extend back through hole 1130 but instead engages the suriace of tabs 1120

adjacent fo hole 1130, In addition, tabs 1120 cannot move distally out of the

way of enlarged diameter porion 38 because medial wall 1140 prevents any

such distal movement of tabs 1120. Any further proxima! movement of

introducer needie 31 is prevented by proximal opening 43, washer 49 or {sther

50. | ;

FIGS. 378 and 37C show variations of the retention plate shown in FIG,
37A. In both of these variations, tabs 1120 include distally extending fingers
adjacent to hole 1130 such as to define the diameter of hole 1130. Fingem
1101 are shown in FIG. 378 and fingers 1101’ are shown in FIG. 37C. In FIG.
37C, the oufer portions of fingars 1101’ are {apered so they slope toward
introducer needle 31 in the distal direction and the inner walls defining opening
1145 have a cotnplementary slope. Fingers 1101 and 1101’ fill any excess
space in opening 1145 in medial wall 1140 and ensure that unwanied distal

mavement of introducer needle 31. In the case of the variation shown in FIG.
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and enl arged dianeter portion 38 if any, as introducer needle 31 Is being
noved proximally into needle shield 40. In addition, spring arm 151 may.
include an arm 53 extendi ng therefromand which defines an opening-therein.
I n one enbodi ment, arm 53 al so includes a |ongitudinally extendi ng §®5
rail  51sdaingus des introducer needle 31 toward openi ng 5[2(‘1";5@@;1% 57 é

The dianeter of opening 52 is slightly greater than the dianmeter of the
main portion of introducer needle 31 but is snmaller than the dianmeter of
enl arged di aneter portion 38. Thus spring clip 151 can work to prevent
unwant ed distal novenent of introd user need fe 31 in a simlar manner to
the | eafS?'{prﬁrrgprid(Imemndﬂa B greGier tiddingdbred to evroafucer naedtee.?n‘btﬁ)odi ment, a
tapered openin used i nstead. .See FIG, 36 that is required
is for & U Ry %%?HP‘@FB%HE PiontreAHECRNeedis %e% I b&&ayﬁ@ras()f

i ntrodug EF'I?&Q‘I at on t hat

does notﬁfa? ow t'ﬁ%gﬂienlagrgg‘hsg%aﬁe@%i él?)%f rﬁ%@dgagnggigﬁgt&herg{ rough 557
Wo 0 1/ Wmmnb ved@rbxipialof r@t&h‘thﬁ&i&éﬂeﬁﬂ@ﬂ IF _hge&ﬂtbt}ﬂ)‘amtlmmtigﬁ rdbood that the
vario u s enbo

ﬂl me n ts of the resi rfl |nH_gI | i ps di scussed
her ei nafAPR&nRA 168 TH%WQHESQBWFQHH?lw Ui Hpve fo‘giﬁfé‘@?d leedfodi ment s
of the LoLLtythat prevents unwanted di stal novenent cf Sharp distal tip 32 of
i ntroducer needle 31 out of the distal end of needle shield 40 once sharp
distal Up 32 H&Eb@@mmughim 138 and B3¢ gvow iarfirgt Baﬂ:d:ldanaht afalré{ﬁllent

Lent spring cilps are forned a| nI steel .

Eé\ﬁ/];\?g?lsﬁiﬂﬂ glip fgé{)g"‘-ﬂdﬁ USES 8 68NDRst n%%ﬂﬂ@h*elfiw}éif et %rt ‘é Uil eri al s
cou Id gh taﬁﬁ d@ﬁapﬁﬁ@f tnfrﬂ#lﬂbéxrﬁet%cﬁé@fﬁghé@ﬁ'vﬁ%cﬁ'hﬁwmgtoﬁﬁeéﬂ'i@v' ous ly nme

nti oned, ape g uratron spring arrn 1 ensures that it

can fl emlﬁmﬁumar.& Sprivig mmd{:imhat |safahnadetd aa‘délmpedrmﬁgvmatem defieaf f| on and
a non-clj [

bi i ted t | th
Unact i vébgépﬂﬁg:'?'{%rggmﬁ ﬁlﬁgf @ §p<g‘é§fm' %ﬁ%%ﬂgrffﬁg%ﬁﬁzmgm%f cadet er

oereat hEN e up ol UMGRIRGAN I ok dothin it 001, (1 010
ranp 15%irasidiethi engitudineal exsodfiintraduber neﬂ@ﬂgi 3 Ldihesl s pritigsansh 1Er1timth ucer
? ﬁg? ! te :1@3 %1 gggq Iﬁ‘jﬁﬁ'" 3In tﬂts nnentaﬁa an, spnng érm ‘f}.:c‘Ia't seaddﬁpted uursl'];'tgtlgnA'l_ such
fransverse to the longitudinal axis of introducer needle 31. This mefion is along
a defined path pmmded by & ramped surface 159 in housing 41. See FIGS. 38
and 39.

Of course spring arm 151 could be disposed in housing 41 such that the.

apex is oriented in other positions on a circle concentric to the longitudinal axis
of introducer needle 31. All thatl is required is that spring arm 151 be adapted
for motion transverse to the longitudinal axis of introducer needle 31. The apex
of the V shape facilitates the flexing of spring amm 151 to and from a biased
condition. In addition, the apex of the V shape could be in the form of a-living
hings. . . Tl
VWhen sharp distal tip 32 of introducer needle 31 is dista! of needle shield
40, infroducer needle 31 abuts spring arm 151 so as to hold spring amm 151 in
the biased, unactivated, clipped position. Spring arm 151 includes a clip arm
152 which extends generally parallel to the longitudinal axis of introducer
needle 31. Clip arm 152 preferably has a finger 153 formed thereon, which is
adapted to engage thread 44 or a comesponding detent 26 formed on catheter
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arm 152. Ranp 159 act& as a g u ide for cli p arm152 to en sure clip arm
152 and finger 153 do not rotate around catheter hub 24 but instead nove
transversely to the bngitud i nal axis of i ntrad ucer needl e 31 once sharp
distal tip 31 is withdrawn proxinmally of spring arm 151 out of erfgpgement

W th cat hgparjeseabub 24. Al though this V-shaped configuratigfrgie g ng clip
1201 is preferredi many d iffe re nt cc nf[g uration s may be u sd&. Al

that isrequi redis that the orientation allows spring arm 151 to flex
so clip arm 152 and finger 153 can be noved into engagenent with catheter
hub 24 and can nove to an activated posftion a Lit of engagenent with

cat het erhnh‘tbltz43a4her4\sbﬁh§Tarﬁﬂ@ﬂisﬁﬁﬁhe@li?ﬁeﬁHidﬁﬂﬂ)r@| Deteh? 2B yari Bednd r ansverse
barrier can be seen in FIGS. 40 and 41. Spring clip 1211 is torned from

spri i ng Sangeonlughdocking pas4nshown an the preximabend oisatheter bl 24g arm 19 1
is a resi.lie.nt ubst.ant | al trai ght; an n r.,.Clip arm 192
def i nes A"H& Voys BBty o hiale B W&?@@&EH%?W;&%SW&OHB7S7

i nt roducgs .nﬁﬁﬁbegmhémeraﬁﬁngépwacar&rHbtb?&zﬁss oféfefedbaengeat | v

per pendi cular to rntroducer néeedl e 31 sucki that the ends of sgl ng an-n 191

aro_ Fifegidas pasitive mechanice] empagementtherebiehveen, thesd elements argof i vat ed n
on-ol i ed pos _|.ti hol e 5 i,s n ot | | | I al ig ne d
wh i noradeseheifinou3h§ dglete'fielerilacerifbithatded cirta show

i ntr odumsnandlcatihéieh Py BPkilRgited B Rtibnal forts whtctPmayunseasieeqs t hat

I ntroducer needle 31 could be be|OMlSprlnﬂ arm 191 and Spring an-n 19 1

coul d beovarcaarthan with mechenical egoag frtowaver ines@ré#e siugtioass the d
i aneter,,in - Of 4 ti:0.n cirde con ce ntric tothe long itud in
al axis t&sfﬁﬁp@%@?ﬁ?hﬂ%’eﬁgguﬁge. e n introduoe r need le 31 e>~ends th
roug h hol e PHeresharpidised tip B2 oF ingbaticeendedié m&edﬁﬁva%ﬂuﬂgm I nto

catheter h u b 24, spii n g arm19 1 ab uts 4 introducer needle 31 and ~s°
pr event dieedigahinld i@@matwtr@wwmﬁlemtw lengrepbuisspineamddd. FI G 40.

R e Rt

ndudes eempigembnPRith vatiestar haly 2an Jhge raiatws\idthéfenbeb 24 o be
disconnected from needle shield 40, Spring arm 157 may include a
longitudinally extending flag 158 that minimizes drag on introducer needle 31,
and enlarged diameter partion 38 if any, as infroducer needle 31 Is heing
moved proximally into needle shield 40. In addition, spring arm 151 may.
include an arm 53 extending therefrom and which defines an opening therein.
fn one embodiment, arm 53 also includes a longitudinally extending guide rail
51 that guides introducer needle 31 toward opening 52, See FIG. 36R. The
diameter of opening 52 is slightly greater than the diameter of the main portion
of introducer nieedle 31 but is smaller than the diameter of enlarged diameter
portion 38, Thus spring clip 151 can work to prevent unwanted distal
mavement of introducer needle 31 in a similar manner to the leaf spring 700
shown in FIGS. 19 —21. [n an aliernative embaodiment, a tapered opening 54
can be used instead. See FIG. 36. All that is required is for opening 54 to
define a portion that allows the main portion of introducer needle 31 to extend
therethrough and to define a portion that does not allow the enlarged diameter
portion 38 to extend therethrough.
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191 As discussed above, detent 26 can be a flange or |uer |ocking.ears on
the proximal end of catheter hub 24. Altematively, detent 26 Mn take the
fQFM of a notch or slot. or an upstandi ng peg. Wen |ntrEcher ne f ﬁﬁ
extends pRglesRRi Ng arm 191, finger 193 engages a detent g6k L %ub
24 to maximze the retention foro~ betwee n clip arm192 6 n cathete r h
ub 24, Th us, as long as introduoer needle 31 extends distally past spring
an-n 191, clip arm 192 and detent 26remai n engaged so catheter hub 24 stays
connected with needle s hieid 40 ~ 0 n ce sharp distal tip 3 2 of intnduce r

ne-ed | e 31 i K igid berandersipooddhot the banméuﬁ:q@rﬁagtaamfrmm'a‘alheﬁt spriffy ar m 192
retu ms to its actl%ated Un blased non- ol Pedp05|t| Hsothat fi n ge
r 1 can %‘Rﬁ/@sﬁuﬁe hereigfiey e batusgrkin Cd}élllé’i'ﬁt th ‘Fﬁb"§’ fane ghevieus het er

glrjrgogldfrr:ant al’so ﬁ%ﬁgegé ?gég?égltﬁg%ﬁ%g%é V\:hIC extenja rents

per pendi digkaltipt 32 ammmes néadlaaﬁ Tlncl@ Ditﬁ@dm:ﬂ\mﬂ olnswileyhislddo st al
novenent of intf od ucer need |le We ns harp distal tip 32

i s novedoPFdEa® ﬁ&‘ﬁtﬁidﬁta'?sbﬁﬁrﬁ’@eﬁrmﬂfmﬂubtW&HQU%F%@“BW shigdd 48t s as a 57

i stal 9??@6‘%58%% SRR AT Gl 3fe ARG ¥onP St bR MR e
of i ntroduode nndd#sﬁomthaWc&hem&ﬂbmmW&n dieriads coilldcisnt beussst gpor ti on 38

S needgid on mtrciducer needle 31 and a tether 50 nmay be used to prevent
unwant e igh, speng GBP?H ntroducer needle 31. However, if desired,

sy oo AR RRRnER el curedifed it oestbanALer!
barri er 488uresdhdt ibe:aﬁdlexﬁiémeéh s clipped)iieg dlsiased meamuhaciiviged, di anet er
woul d prRVEHEn GARAAEE-UPBRs L v NERIAssH A AR Hdvelth sBaiton Jndhe; 32? to
LS?I i ZP: | scusse?a e[r‘:'gir]ﬁgé%ﬁ%égsepon%@gg %%Cb%geag %ﬁt&mlcﬁg%ge an openi ng
t her ei n 24atSesdolGl bt Inthieonctivelted gpeditidnafimger 19dig nohniﬂ'lgagemaslsmth
Lher et O fiter hub 24. See FIG. 35. Preferably, hausing 41 defines a ramp 159

extending transversely to the fongitudinal axis of _tntmducer needle 31. See

FIGS. 38 and 39. Ramp 158 is located in housing 41 such that i engages clip

arm 152. Ramp 159 acts as a guide for clip arm 152 to ensure clip arm 152

and finger 153 do not rotate around catheter hub 24 but instead move

transversely fo the longitudinal axis of introducer needle 31 once sharp distal fip

31 is withdrawn proximally of spring arm 151 out of engagement with catheter

hub 24.

Although this V-shaped configuration for spring clip 1201 is preferred,;

rnany different configurations may be used. All thatis required is that the

arientation allows spring arm 151 to flex so clip arm 152 and finger 153 can be

moved into engagement with catheter hub 24 and can move to an acfivated

pasition out of engagement with catheter hub 24,

A first embodiment of & spring clip 1211 with & fransverse barrier can be

seen in FIGS. 40 and 41. Spring clip 1211 is formed from spring arm 191 and

clip arm 192, In this embodiment, spring arm 181 is a resilient, substantially

straight and unbent member. Clip arm 192 defines a hole 195 through which
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Al t hough the foregoi ng enbodi nents of the spring clips engage the outside
of catheter hub 24, it is to be understood that the spring clips and

i ntroducer needle 31 could be arranged such that the spring clips eddHdddlihhe
i nside of,.catheter hub 24. For exanple, the spring clips be arranged
with re&b@@ mﬁ)n | ntroducer needle 31 so that introducer ﬁé;(gﬂdﬁ 13%83pushes
the locking arnms radially outwardly. Once sharp distal tip 32 of introducer
needle 31 is noved proximally past the spring arras, they return to their
unbi ased position and nove the |locking arns inwardly toward the

| ongi t udhRal, e eghignashi A0 1o%Ss ofientdd QEEBARk show a second
enbodi nent o%j aﬂﬁ%ﬁiﬁgqc?*lp ?glﬁrg\}gﬁng transvérse garr?e? t hat connects
cat het erparpbnditutar todeltbeucT raat{id G 1unidh that e ends of apring @21 Sbgrebeen

| ocked in needl e shield_40. Spring clip, (1212 of this _enbodinent is

subst antfg"ﬁdiggJ PHSIRG .- @L{%@?mﬁ)gapl‘?@ﬁﬂr ?-%fa%YQE‘%‘#)F'PH‘gcqb'&pﬁﬂ PCSKIBAn in FIGS. - -
33 thro : 304 hdd a arrier
206. TR 8T R el Wil e el S PR ™ Catheter
hub 24 tflthmerH theshiGS dshy intteducdrargedié 8t albovisspdRighasn Hednitiokkegs in 5 --

3 OCT 2005 1193940 PCT/ USO1/ 18757 needle shield 40, ,in sybstantially
t he sané-"%&’s@g'\gttgét uREsicRE peedicodwh couldl bepgw SBIRG &ty kY8 ead spsngnd 39.

When i“térﬂ?gg?{ogﬁgfg%g?é;t?ﬁﬁiﬂ'ﬁﬁﬁ&ﬁﬁr%“@gsggﬁ‘i'ﬁﬁi?@kf%h@ls & ffpat  sharp

distal tip stal "openin spring ant abuts the shaft
of i ntr aiametemndredhyg odikntatibn, of B ¢ised chacenivie to tha Svraibelibalraxieof 296 in

front of, sharp distal tip 32. Once sharp distal tip 32 is noved proximally
past sprinfgaugerAsedle Moring arm 291 noves to its activated, unbiased, g

non-cl i pped rwdrh! iRfrodiBef Radib/ PN eYRas tﬁ&r&{g@?@%s énéipag{ﬂ*@tdi%l shar p

distal tip 32. I'S prevents any unwante novemnen I ntroducer
needl e 3tid ofWecdlotstdeld vy and irdordathe2 Bub24spdngmiat 40dkdbuta tether 50 i's
eedl e hub 34., Tet her 50 #®revents

ﬁagnt 3&"%3@%@%@@@5‘# 'eslol(??f;‘:'%!"&%c'iﬁem TQVg gutaf %ﬂ%#‘@?ﬁ%@ﬁh to needle
ol eat ed QLR S 2 e O M0 ool a7 PRttty Extels emandblerd. 2
pi ur af i tip spiringedtes d8piangt includesrs finger 895 ddmmed theredoc én addiisne 31.
Alter natéa\ﬁﬁ‘le%@r h\{\],%%f afsf::alﬂ?:l\ﬁ 53% detent 26 thereon for engagement with finger
183. As discussed above, detent 26 can be a flange or lugr locking ears on the
proximal end of catheter hub 24. Altematively, detent 26 can take the formof a
noteh or slot, of an upstanding peg. When introducer needle 31 extends past
spring arm 191, finger 193 engages a detent 26 on catheter hub 24 to maximize
the retention forcé befween clip arm 182 and catheter hub 24, Thus, as long as
introducer needle 31 extends distally past spring arm 181, clip arm 192 and
detent 26 remain engaged so catheter hub 24 stays connected with needle
shigld 40. Once sharp distal tip 32 of infreducer needie 31 is withdrawn
proximaliy past spting arm 121, clip arm 192 retums to its activated, unbiased,
non-clipped position so that finger 193 can move out of engagement with detent
26. This allows catheter hub 24 to be separated from needle shigld 40.
Spring clip 1211 of this embodimeﬁt aiso includes a transverse barrier
196, which extends perpendicular to an below spring arm 191 1o prevent
unwanted distal movement of introducer needle 31. Thus when sharp distal tip

32 is moved proximally pasi spring arm 191, transverse barrier 196 acts as a
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barrier 296 is used, unwanted proxi mal novenent of introducer needle 31 can
be prevented in the sane manner as the enbodi nents previously discussed...
As such, introducer needle 31 can be formed Wth enl arged di anet er. ﬂ})mtjn@?

38, whi abut proxi mal opening 43 or washer 49. [ “ged
di arreter&g)or ||"c;;ﬁ] 38 is used on introducer needle 31, sp%gﬁ%ﬁﬁ%%‘glz coul d

be formed as shown in FIGS. 368 or 36C. As discussed above, in those
enbodi ments, the spring clipis farmed - ith an arm53 extending therefrom
sim#arly to transverse barrier 296. However, arm 63 defines are opening 52

or 54 tlﬂ,%_ggiyg.bémgp{cpgnéégéf ﬁh%@?fs?é* t@rﬁ’fbﬁiﬂtﬂiﬂ%r n@iegr[%@rtm féléﬁén?” to a

smal | er di aneter portion. cases, opening 52 an 54 d ne a portion
t hat hasinaaiteddisdal mbaemest shinttaducehasetee3di At éhiseEmbedibmrdads di anet er
portion

38. Thus, after rin li,p 1212 noves to t ngn-, cli pped position,
openi ng 96508 HU%HSW'%QB%BE?%#% I Dﬁp%hﬁﬁeﬁﬁifﬁﬂar%@@@? 0 heedl e 31. -
However n i t{m‘ﬁﬁﬁﬁ § 0L | prevented’
becauseﬂ%wgn"%?ﬁetg pg’{egén% er poﬁq@%ﬂo Iéﬁéh‘%ﬁ%&ﬁ@%ﬁ*ﬁ#ﬁbﬂc%n}ekdgs 01193!
40 -30CT§gOS#mﬁ%ﬁ%ﬁgwche;nﬁnﬁuN@poﬂMﬁggmfhd bellmegle{mh di ﬁbma;er .
ortion, erethrough. Simlarly, ning 1 wn in the enbodi nent o
IF:)IG 45"35?&% %?wme@ﬁu&kﬁ%meda@mgwmﬁpgmt Yeerpeedient unwant ed
di st al % | I ' ' :

't eqr acad Hiat (e, MABYERR pAREE 106 o b toed R ATERNA 480, . 1 24
and t hathgreevhaviagundmmetdr divsaiier thary $eedisnudier ehenfargedsdmeiep 32 of. _

I ntroducer,. neggdle 31 .is Q in FILGS. 46 throu 49. I n this enbodi nent,
|t egr APBHITT 28 Riing 3RS hupoollH AIYSArbiaR g dIsial FRYEMRBMInG ;
a-substﬁg];d'tﬁl ; | b | [;,,WE* 2382 L4t he base
of legs 2192 ﬁ“ﬁ?@ﬁﬁ*%@*ﬂ?ﬁ%ﬁﬁ@?ﬁ?ﬁ?ﬁ% S g{\/\ﬁ@ﬁ IiP 2:"}’{712&8%%% ng arm
2191 i s atlaffthe traodversebamiars discusséd aetein aauld belmodifieddhdeditaskto nt o and
out of.e ement_ with catheter h 24. Preferably.. sprin rn 2191 is

ori ent eéi’qq&f? ﬁﬁﬂ%ﬁg’%’ﬁﬁhﬁ\‘gﬁﬂo# @%5@%‘”&“%'?9&#' el ﬂﬂ&'@& f%‘ﬁard t he
pr oxi rra:lz,aggqﬁé,@ﬂlmgbhpeedl e shield 40 and legs 2192 are oriented generally

parallel to the lofngitudinal axis of introducer needle 31.- As di scussed in
connect i on wiAlihooghdhe foregoing embadiments of the spring clips engage the

ouiside of catheter hub 24, it is to be understood that the spring ¢lips and
introducer neadle 31 could be amranged such that the spring clips engage the
inside of catheter hub 24. For example, the spring clips could be arranged with
respect to introducer needle 31 so that infroducer needle 31 pushes the locking
arms radially outwardly. Once sham distal tip 32 of infroducer needle 31 is
moved proximally past the spring amms, they return 1o their unbiased position
and move the locking arms inwardly foward the longitudinal axis of needle
shield 40. | , _ fw.
FIGS. 42 through 45 show a second embodiment of a spring clip 1212
with a transverse barrier that connects catheter hub 24 to needle shield 40 until
sharp distal tip 32 has been focked in needle shisld 40, Spring cfip 1212 of this
embodiment is substantially the same as the embodiment for the spring clip
shown in FIGS. 33 through 36C, 38 and 39 except for the addition of transverse
barrier 266, Thus this embodiment of spring clip 1212 functions to connect
catheter hub 24 to needle shieid 40 until sharp distal tip 32 has been locked in

58



enbodi nents, integrated clip lock 1221 could have a single leg and a
substantially L-shaped configuration. See for exanple FIGS. 55 through 57.
Extending radially inwardly fromeach leg 2192 is a biasing arm 2193 & b e
2194 is defined in each biasing arm 2193 to allow introduc dle 31 to
extend t REP&IPPdgh. 1f desired, a flap 2199 is | ocated ad%gﬂﬁ 111857 each
hol e 2194 extending generally parallel to introducer needle 31. These fl aps
2199 could take the formof turned ends on the biasing arns 2193 or,the cut
out flap portion of biasing arnms 2193 that are cut to form holes 2194.

Fl aps 2 AT ) r i Ucer Q%ﬁgdg? | il | F.awn

pr oxi mﬁ%ﬁ?iﬁlﬁ@ Eﬂ%@ @ %@gpg&%ﬁg hr ouegh 0 %tsh%?gﬁ)dcﬁlrrqbghglcﬁ\{?‘g’ , the

di stal pelG$.036 tHroaghB8©03259d 3tef i nes a. hol e 2195 theret hrough. Hol es
2195 are adapted t&gengage detent 26 forned on the proxjml end of catheter

hub 24, As di neggiceat extendsinmuigh aagdisushiglel 4) setatguration - -

ar 2006 REHRED T HRs PRETET ISR BRI S, By TR (AR | 36
ete nt 26 inndduberensked 8t aRdas bizedab meds ranevetBarien 2060 freRgaged. Wen
sharp distal tip 32 of introducer needle 31 extends past the distal end of

needl e sHhapdigal tipidd. cC@ngersharpsiistaldic 8315 srnnast pioxinaly Bastapsingext ends

t hr ough 2 | S 21923, | I L nwar dly
Loward 0 2 crPilng b 291 R B Gl alt Bl ance SR o bRl Y
needl e s fHal trafRvennnbatisl 296 RAhlieire of BhdrRdistsl b2, Thispavendishal tip
32 of Introducer  needie 3 1 is distal of biasi ng arns 21 1@3. Oice

i nt r oduceawaRled distd maveypenbef intigdusenrgede 3l.ias ing arms 2 193, leg s 219

2 are freet .- j . t%ﬁ-% t =Gl d pos
Ition where hmegég%%%ﬁégﬁﬁ%%%efﬁgf}%g‘gé en H@(f%q%ugglss%% arm 2191
can fl exconmiext aeedipushietd 4engagemtnhuvizub Tethbe5Orprevbntsdunvzhted soont nu o
us portion 38 on introd=eT need le 31 interacts w-h t Pn)(i_rml wal | as

di scusseRFoxHBaIkMoNeptan; of irtredueainaedis SAMIH r@ﬁﬂﬁ@?ﬁﬁ"nggﬁ# 2 $Meldd9- ucer need
le 3 1 afighnth 50 defel RBNanY difibRnt fdrmPQidiPal BeyRiRG, 4petbadidhbit &

sleeve member surrounding introducer needle 31 or a piurglity of telescoping
members susrounding infroducer needle 31. Atternatively, where transverse
barrier 296 is used, unwanted proximal movement of introducer needle 31 can
be prevented in the same manner as the embodiments previously discussed.. -
As such, introducer needle 31 can be formed with enlargéd diameter portion 38,
which would abut proximal opening 43 or washer 48.

Where snlarged diameter portion 38 is used on infroducer needie 31,
spring clip 1212 could be formed as shown in FIGS. 368 or 36C. As discussed
above, in those embodiments, the spring clip is formed with an am 53
extending therafrom simitarly 1o transverse barrier 2906. However, arm 53 .
defines an opening 52 or 54 therein. Opening 54 is tapered from a larger
diameter portion to 2 smaller diameter poriion. !n both cases, opening 52 and
54 define a portion that has a diameter that is smaller than the diameter of
enlarged diametér portion 38. Thus, after spring ¢lip 1212 moves to the non-
ciipped position, opening 52 and 54 will be subsiantiaily aligned with introducer
neadle 31. However, unwanted distal movement of intreducer needle 31 will be
prevented because the smaller diameter portion of opening 52 and 54 vall
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novenent of introducer needle 31. Alternatively, where itis desired to omt
di sconti nuous portion 38 ftom introducer needle 31 one of the biasing arns
could be formed Wh an extended portion that acts as a transver se JHHTdas

See FIG othis third enbo.dim ent of th(~ s p ri 213
havi ng a ?ﬂ% %sverse barder that con nects catheter hub. $Eguﬁghﬁgeﬁle
shield 40 until sharp distal Up 32 has been | ocked in needle shield 40, the
transverse barTier 396 prevents subsequent disial movement of i ntrad uce r
need le 31 o nce sh arp distal tip 32 is withd rawn p roxima Ily of

plasin OpreRbAbthiddasddh@eflbhlzdfed Undlb? BRRASETREteinAUH. Bigfyoul d have

to be use con n €ct n ee nee 4 tog ethe
r to preammngn 18@stiesin iptloxembddimpreafefiG.of5 cantooogenate witherldrgedl with
res pect ,to need lLe Sgé | d 40 once sharp distal tip 32 .s vmthdrawn into
needl e sHAREELPOIIPR B%W%W“@"te@[éﬁwd“{???ﬁ‘eﬁ igmguses sepdle

substant% f#lly the same manner as the spMy otip portion of integrated clip
| ock 1221 'shown in the previous enbodi ment of FIG& 46 - 49~ 61 WO 01193941}

-30C1 ZO%fmmUS@hhéﬂﬁéﬂaﬁmmFtdted by fockv 1284 teatexhineety nogdigh bi asi ng,
arm 393 &rlefe has flap 399 located adjacent o holes 394 extending

gener Sl | shigld i)':{e flh(?t?ﬁw%a&c%ﬂd that pggvends unwaiied ssfalmavamest of agI gn
: 40
thr ough PiAESREs5HR 225t ikrolfickt hEEARAY isRHBTRL FIGSTHG s6i3egh At

t ransverthes mmtmfnennameg:mmeﬂmocmnguwfdmkwmm apradd ama i @d 40 unti |
sharp distal 32 has bee | ocked in needle shield 40 1s shown |n FI GS.

S1 Pr oulviag 2 ShtiSaaRabDRhAPE BanTgHRtRN Wi WE RS BareA the |
| 5
ST o onkse of teE FUZ e Rhmad ddheSERlGT it SROWA ih F(GE b7a0TndHeP on' Y

i nt erl océtrmB1o1 rlgeoaﬁgafeci §lh:ﬁ$ﬂ15ﬁ|thﬁ@ﬂﬁe¢ﬁﬂummﬂly ant eantlexlislokampoof each
bi asi ng a{m 493 to one, anot her o rs1|_r)|ar taI g 2 of intreducer i
R hpE 150

needl e ?@ﬂﬂqnﬁ%‘?*a h calligten i3 2494 is prigpteddpl v:  one
bi | h d
| asp @.%aﬁgli A <tich \WW@E?&&‘WH?@@QE%@H@@@EM&FF@(GS One%cfrﬁ@ﬁ‘ the_en

of t hat 'e the other brasing arminc I nger 497
ext endi nof neddie ehiedth40raed tegs 218 are nsemmmmmm tokheough t he space
created b¥lg|tudlnal axis of infroducer needle 31. As discussed in connection with other
embodiments, integrated ¢lip lock 1221 could have a singie [eg and a
substantially L-shaped configuration. See for example FIGS. §5 through §7.
Extending radially inwardly from each leg 2192 is a biasing arm 2193. A hole
2194 is defined in each biasing arm 2193 {o allow intraducer needle 31 to
extend therethrough. If desired, a flap 2189 is located adjacent to each hale
2184 extending generally parallel to infroducer needle 31. These flaps 2199
could take the form of tumed ends on the biasing arms 2193 or the cut cut flap
portion of biasing arms 2183 that are cut to form holes 2194, Fiaps 2199
minimize drag on introducer needie 31 as it is withdrawn proximally into heedie
shield 40 through holes 2194,
In addition, the distal portion of each leg 2192 defines a hole 2183
thersthrough. Holes 2195 are adapted to engage detent 26 formed on the _
proximal end of catheter hub 24, As discussed above, detent 26 can have any

suitable configuration and the distal portion of each leg 2192 could likewise
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the two fingers on the first biasing armand the two fingers extend into the
_ space on either side of the one finger on the second biasing arm Wen
i ntroducer needle 31 n | onger engages biasing amens 493, the ends--0 OCT 2005

bi asi ng 493 nove apart so that fingers 497 can ext elr
respectlv\fe(?&?)aces and overlap with appropriate portions g?q-é'asgﬁ'{?ﬁtqﬁer and

bi asing arns. 493. Wth biasing arnms 493 thus | ocked together via
i nterlocking fingers 497, a transverse barrier is thereby forned by
interlocking fingers 497 to prevent unwanted distal novement of introducer

needl e %ve%r’gﬁ&ﬂﬂ |eafiBALH hﬁ@ura‘tiﬂh%@rc?étéﬁt 2hidhd Wekdidl Aoftatgrconnect s
needle shield 40 to cath er hub 24 until sharp distal tip 32 of introducer

needl e ®AcNIeg2302enuld becaayagashi el d 40 and that prevents unwanted di st al

Coberant i of 1 VD SHEER iaBPh 2kt el o lPoe Phb RESfRta 05, ' °
shown i Gl dfmedie shmiaumnﬂ@cﬁm@ﬁéﬁhdm lhﬂaﬂhbér ﬁé@@i@lwafsn%xf%ﬂéam smis

provided to mnimze drag on iIntroducer needle 31 t hi s enbodi nment,

hol es 23¥spughdriutas WMobrasm qr;nslamﬂﬁhls mﬂsdagad:@z malrmmﬂarﬂ? 57 in

e 2oGatetl blhkA 8GR hofi 274 Paceh BHtEn R T AR als 536 shidlel gnrent
wi t hout mr@arﬁmﬁéd @&. cBEHE."?Eér ﬁ@@%wnbaatas“ﬂwérb%@mnb sﬁ of rﬂtr&adéaqer needl e

31. A teth er 5 co n nects p i wMne ed Is . Tet her
2285 h #&eedid 3?1195 mstlemfrbiaanang awnmzw{.’e r@@@eeﬂtrﬂ@@mrenmdlﬁéé lbwﬂedmved

D1 asi ng PR 0 kil B 2t 185 2192 3 REH G rsBRTO TGt ohRiBER) o of b
as i N a@tiastes, aaa&;nppéu phsifién met@hutds 650 N6 |ehdSr eﬁ@aﬁdﬂ%nﬂzﬁove a
ut war d Ii( out of eng ag e ne nt with cathete r h ub 24. A third enbodi nent

of an i rap@mampﬂ%wamzmln@mmtpfrﬂmmmestwuhrc@ﬂweﬁmb| nthls

enbodi N%Q integrated clip look 1223, the resilient spOng. .-arm 2391 is
fornmed W'th onIy one | eg 2392 such that ft would have a subst antially

L- shaped oonfligesatinwiudpeitionds vn smtédgar riasdho 31iintcpdedivgith he housing 41
such that the base is oriented toward the pro)(imal po rtion of housing 41 -

and | eg Peaxigel walkas gisqusged abovg tp prevatitainwanted oroymalroevament afxi s of
i ntroduGQrodires eaifte WAkl QAR ichGHae3Pro0 Rihe it WhiWatidWaRinn 2393
movement of infroducer needie 31.

Alternatively, where it is desired to omit discontinuous goriion 38 from -
introducer needle 31 one of the biasing arms could be formed with an extended
porticn that acts as a fransverse barrier, See FiG. 50. In this third embodiment
of the spring clip 1213 having a transverse barrier that connects catheter hub
24 to needie shield 40 uniil sham distal tip 32 has been locked in needie shisid
40, the {ransverse barrier 396 prevents subsequent distal movement of
introducer needle 31 ance sharp distal tip 32 is withdrawn proximally of biasing.
arms 393. In addition, in this embodiment, a tether 50 would have to be used to
‘connect needie shield 40 and needle hub 34 together to prevent unwanted
praximal movement of introducer needle 31 with respect to needle shield 40
once sharp distal tip 32 is withdrawn into needle shield 40. This embediment of
spring clip 1213 operates in substantially the same manner as the spring dlip
portion of integrated clip fock 1221 shown in the previous embodiment of FIGS.

46 - 49.
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"eed s to be used. - Ma's ing arm 23 93 d6fines a hole therein throug h

whi ch introducer needle 31 extends. This enbodi nent for spring arm 2391
6per'ates in a sinffar rn an heir t6 the e nbod i nent s hown | @n@ﬂgs
46 th rowgohiéesdy @ nd the distal portion of |eg 2392 can gaMgud; hgﬁg
configuration of |egs 2192. Wen introducer needl e 31 extends through the
hole in biasing arm 2393, leg 2392 is pulled inwardly toward and engages
catheter hub 24 as long as sharp distal Up 32 of introducer needle 31 is

di stal of biasing-arm 2393. Once introduoer needle 31 is pulled proximal of
bi asi ng ar ms 2394th thegpraSinisi amboedienend, each biasing armi3%3 pafeiakiyetas wnbi ased,

0% nt Mk 398 Tndrted adfatens kol N extédtiid Henn@ly nafalei P ilgSdiesy 1518 O
VV*rLh gddde B9V 188 %fggr@éﬁfzéﬁégnrﬁn .rﬂﬁswbér%%m%? it Mﬂﬁ&ra%ﬁp()d' ment,

the spring arm 591 one leg 592 such that it has
substantprak[nya!h,tmlhmpeddtmnﬁlew[hmronghmf&mlﬁé one | eg 592, onI y a si ngI e

002 A ] RS oo T2 B et
WO 01! 9 rod
5 1T e i B B S i

593. Thileclkebirdheedie sbﬁeldpqrﬂ isgshowiri in EIZ35. bpehraugh Gh Ehiss&rabbuh&iér‘yt the sane
manner t he ' rtjon.of [ntegrated cl k 1 hown in
o sdor g Riie 21 crrsBlis rsubstarsti e Sane Warhs g sibatimeinbyer oe

b F I
arrier gfrﬁr b} Wtﬁa rive.onty Fﬂ%&@HQ@ﬂ%ﬁt't HH§0?E%‘?¥&%‘§H¥15 43840 clip

1216 is a pair o Crosse 92 to provi a substantially
X-s hapecforrnedﬁ.w@uiraelrlmkmgsﬁngeg £97.pThess ﬁngem éﬁérfa@ldyat@thmm&mgl af housi ng

41 h that . b 69t t t d,th ' ti f h 41
" Each 168 cRaS GG 49 30N BRANEL P Lre SharP dBu U Ua S RIRHEER. Those

| h- and
cut-0 UtndaRiié B9NS vilifHradh @Wx!q?&eiggs’%@ o Crg%n% 493, eF' %%%ﬁ Bf 0U9 an

provi de a mechanismto Ss each ot st al
portion h:asmgcanﬂeg%imlmdesmm spacmmﬁagarwala?naxtmdmgaﬁ'ﬂm fhege@dOf t her eon.

cat net A ALGIBI 918 1l e oer DiReau Bira 1 ouEE ABe st 2ol cnd of
Pﬁ?gtehq‘hbféfﬁbrf'o ﬂﬂ.lt, Qnéﬁhggz B ard‘éﬂiea‘iﬂ ﬁxf&r'id’ﬂ#@ﬁgh ttﬁ@@ﬁ%@e %ﬁﬂ{a& %yﬁXL eggs
gh cut-out portions hi's pushes legs |y toward catheter "hu so

pegs 69dhetyadugnars et thedBst Fasing arm and the two fingers extend infothe =

space on either side of the one finger on the second biasing arm. When

introducer needle 31 ndlonger engages biasing ams 493, the ends.of biasing.

arms 483 move apart so that fingers 497 can exfend into their respective

spaces and overlap with appropriate portions of each ather and bias_ing' anmms.

493. With biasing arms 493 thus locked together via interlocking fingers 497, a

transverse batrier is thereby formed by interlocking fingers 487 to prevent

unwanted dista! movement of intreducer needle 31.

A second embodiment of integrated clip lock 1222 that connects needle

shield 40 to catheter hub 24 until sharp distal tip 32 of introducer needle 31 is

locked in needie shietd 40 and that prevents unwanted distal movement of

introducer nesdle 31 is shown in FIG. 54. This embodiment is substantially the

same as the embodiment of integrated clip lock 1221 shown in FIGS. 46

through 48 except that in this embodiment a mechaniam is provided to minimize

drag on infroducer needle 31. In this embodiment, holes 2284 are maintained
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mai nt ai ns needl e shield 40 connected to catheter hub 24. Once introducer
needle 31 is pulled proximl of cut-out portions 694, |egs 692 are free to
return to their inward unbiased, non-clipped position where pegs -6RG(Nn@Ns

| onger ghgads.gdetest 26. Thus spring clip 1216 can flex pot@san@put of
engagenment wth catheter hub 24. A tether 50 could be used in conjunction
with spring clip 1216 to prevent unwanted proximal novenent of introducer
needle 31 Alternatively, the proximal wall 691 of spring clip 1216 could be
formed as the retention plate shown in FIG 37A. Thus, introducer needle 31
coul d bia dlignmeeniby k mEnl22BfexktendiagdheugiosepaaisBokesdomerdn bomieyr ate with

i <t ol SRS ofiiraih OB ABTS ABEAEBTEr Aty DolSsedy: b idraswos
PCTI US%[tﬂB&Jane“édgéfé 6figIRd 220 Conthbiing R LA BF hitfocicer FReBRI 41 08 Of ! he

spring clip a the previous e ments that engage catheter hub
24, as tsther 2280 eoenecis2an 2860/wiih aecdie itsl 84y drathey 2885 d@sfd lgnglt | ons. For
formof a slot and dially inpwardly

oxt enct st rovicn ftpdicen repdle it brsre oo e proRnsall &55aatp disteh " hat
engagesﬁ;gaggé;tn%gﬂu%ﬁé&oéqm§1ﬁ§%>mﬁ'rﬁ§ardﬁﬁééfﬁ$zéﬁgﬂezm{ téﬁﬁeﬁ??hg be in the

form of | ul'd be ‘rectangular o ve sone ot her geonetric
shape, pmits pivi 2280 phixdmady oLt obbiasinpama@283. hthdt peintdriasidgarnishe porti on

f th j lip that detent 26. See FIG A 63. ddition, th
cont | G228’ BAngnofe oRERP B Ot A dadaBe RGN FRUERE! MR ZAe the | ni 1 oducer
need| e coul dabgiNERbBARGSht D Eh fﬁ?.eqrﬁféﬁ"ﬁli ok! @da hntiop ﬁ?l%ﬁ%ond

enbodi ment for spring clip 1202 thdat connects needle s fie cat het er
hub 24 theosgldT. iin tRlsGanhedintemicefghicg@atadcliphiosk di2@3d theeresiliend spiimg cl i p

1202 is fo as._a _separate piece f reteption plate 1100 shown in FIG -.
37. Spr?%%qp’siﬁﬁ'ﬂ‘?a%‘?'ﬁﬁ&qﬁﬁé;@pw ﬂ?ﬁﬁﬁ‘!@&@?ﬂf&aﬂpai r of

out war d | ' [ i j b W Ng™ 41
otch ¢ popstanRaR, £ dapRIrioaratal PRRIEIS Shihg Pl Be Fr e e cer
needl e Bausing-41 suclptheftéhabbge is orientesbivwsudtine praximal podiersobr i ent ed t owar d
the top, olsifig s 890 %y 2392 extends generally parallel to the longttudinal axis of

introducer needle 31. With only one ieg 2392, only one biaéing arm 2393

needs to be used. Biasing arm 2393 défines a hole therein through which ~
introducer needle 31 extends. This embodiment far spring arm 2381 cperates
in & similar manner to the embodiment shown in FIGS. 46 through 48 and the
distal portion of leg 2382 can have the same configuration of legs 2192. When
introducer needle 31 extends through the hole in biasing arm 2393, leg 2392 is
pulled inwardly toward and engages catheter hub 24 as long as sharp distal tip
32 of infroducer needle 31 is distal of biasing amm 2393. Once introducer
needie 31 is pulled proximal of biasing ams 2393, leg 2392 is free to returnto” |
its activated, unbiased, non-clipped position. Thus spring arm 2391 can flex
into and out of engagement with catheter hub 24. S

A fifth embodiment of spring clip1215 with a transverse barrier 596 is
shown in FIG. 58. In this embodiment, the spring arm 591 is formed with only
one leg 592 such that it has & substantially L-shaped configuration. With only
one leg 592, only a single biasing arm 593 is used. This single biasing arm 593
is formed with an extendad portion that acts as a trangverse barrier 586 to
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However, it is to be understood that spring arm 251 could be in any
rotational orientation In the sane plane as a circle concentric to tﬁ]ﬁ
| ongi tudi nal axis of introducer needle 31. Each clip arm 252 ext ends 2005

general | M@ble! to the longitudinal axis of introducer | . O
cour se i%‘“lps to be understood that only one dip arm 252 npéggg%'éﬁﬁgéd. A

bi asi ng arm 253 extends fromeach. end of spring arm 251 . Biasing arns 253
are generally perpendicular to the spring arrn 251 and the | ongitudi nal
axis of introducer needle 31. Each biasing arm 253 defines a hole 254

t her et hpeegghttstibakbjoent distaldbeesmBaeef intdHucer axberRA 1 bheeehaedRis Each
clip arm 252 defines a hole 256 adjacent to their distal end. Holes 255 are

adapt ed {ipa3isguifedrgareproxieally ofrbinsing ares B85 Hais ameodimemafispriag hub 24.

Tho cabiB iSRS i AR DR ach S ol s P e BS RhRRR '™ 0 01/ -
139- 1 O REBALERRA IS 160k 1DD9 b WiohesIGRS 455 Thiys pu; i s biasing arms 253

together and thus pulls clip arnms 252 inwardly toward catheter hub 24 so
hol es 255 endagitiemdmdimest of $piiag elp N2d6ravies & teermiesse barrigrdanected to

cat heter,hub 2 LNLro er e | . oroxidmal. of biasin
ar ns 25§P°§“&*Fﬁ36§1%g‘f°'ﬂ%ﬁ ns]nttﬁ%’l ?’@Eﬂaﬁ“ﬁl?iégﬁhhg%"% %ﬁ;’% fB'ESE?‘E: onI V\gere
clip ar Witteh pap'sf drebeas R 69ME pEiE h suUbshamiliyXshapeliol es 255 no | onger
engage detent 26. O course as discussed above, the configuration of the

di stal emodgarationi Spring clis4246ds peefenbly erienied in beusiRgrijesuctifivat exanpl e,

At or nabros op T T e 8l dtnchror g SRR BT I T R ¥R ¢ endi ng
finger elefhds @clﬂuﬁﬁwﬂoﬁ@:r%@nmfgsw Rfeil Thdge eutBuidRstibRs gggchani cal ly

engage detent 26. The operation of retention plate 1100 is the sane as
di scussédontibtredusenneediedibtuiexend therathuglyandpseidaarmesbaaienet for the

moverenelig 165 54 (b LrBab c3Rh ThSE PEe chhobitBh A HHRE SR R cer
needl e Hiwhasy bREY=linced pal laovihkhstra WPeps BB Ngredhdastatdb@ng@gess shown ‘i n.
FIGS. 7.0 through 73. In thrs enbodi nent, no_enl arged- dianmeter portion 38

i s needé@lemsi2 fopaedeen the insideof caifsterhib 34y |‘-’HBEB Ii'i“ﬁﬂd'-i@fﬁﬁ ddes a
Lo b Yl Bha SRR, EfpiPad e latier ecks. hgbasee
needle 31 also exiends through cut-out portions 884, This pushes legs 682" °
outwardly toward catheter hub 24 so pegs 690 engage detents 26. This
maintains needie shield 40 connected to catheter hub 24. Once introducer
needie 31 is pulled proximat of cut-out partions 694, legs 692 are free to retum
fo their inward unbiased, non-clipped position where pegs 690 no longer
engage detent 26. Thus spring clip 1216 can flex into and out of engagement
with catheter hub 24, : '

A tether 50 could be used in canjunction with spring clip 1216 te prevent
unwanted proximal movement of introducer needle 31. Alternatively, the
proximai wall 6§91 of spring clip 1216 could be formed as the retention plate
shown in FIG. 37A. Thus, introducer needle 31 could be formed with enlarged
diarmeter portion 38 and would cooperate with the retention plate in the manner
previousty discussed to prevent unwanted distal movement of introducer needle
31.
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31. When introducer needle 31 extends through needle shield 40 so that sharp
distal tip 32 is distal of distal opening 45, introducer needle 31 also
extends through hQXies 794. This pulls biasing arnms 798 together~§@@7§Mgs

2

pulls cl rps 792 adjacent to catheter hub 24. Once sh | tip
i s mved{‘%m%ﬂ'ﬁr oxi mal |y behind hol es 794, spring arm 79?5%3@2}*‘?%’ its

unbi ased, tlon-clipped position so that transverse barrier 796 is in front
of sharp distal tip 32. This prevents any subsequent unwanted di st al
novenent of introducer needle. O course, biasing arns 798 could be forned

wi th interl oGRkHRGLEEE9 YbDVASIHE SEhMARELIoN B iﬁﬁaﬂﬁ%ﬂdﬁr{ﬁ&tsp‘ﬁﬁg ki S1
through 53. Using tether 50 to connect needle shield 40 with heedle hub 34
pr event sl afifhentredopsambadimois teat engagencatbaterdiun2éche vwell asiddtentespect to

dl WO 03941), PCT/ US01/,.18757 3..OCT 2005 shi el d, 40 di d
Sbove. L2 REHELEREA Wiled ARy O COPEIWAoNSy FOt SBPIeetEtat £¥ RURE ot cat ed -
el enent ,n@in%h@%ﬁnrm@abtéﬁﬂraomaﬂamng@g@g%dmaqmg%r o%ﬂilcg'?]ea plurality of

t el escopi ng nmenbers surroundi ng I nt'ro needl e”31.” An el ght h enbodi nent
f or spr idigpadedoon #i8phaiomaf thet sprmgvdipsthabangages defent ZbHnbee F4Gnégdl e

hi el d h h 2 i.l .sh dj |  tip 32 i hi el ded i
heedl o Aliatatiy: dStenban qovidedh tha iy ok Pash wited o B ment - spr i ng
clip 12#%@@@&:% Havel P dth8Pgebhdtrid %@i@%ﬁi hifleSORMEH ﬁb}l{& geneed! e

shi el d 40. i'p arm 892 1 ncludes®a finger 899 for mechani ca engagi ng
fl ange openognded, ek bizdbrgd oW the pdrtien of e apdng clip tbakengagepring clip

1218, f i ] b i . 896 h di |
Lo a2 G 28 beaith o AdRER, B8 ARoLTA et BRI R & noverent
of i ntrqfhgRy d?ﬁ\%fﬂgﬁit ﬁﬁ%tagé hd Rardfddr e di\@NdiE Shéh efded sliBRS4E! S

barrier 896 Ts he outward position by the engagenent of the end of
t r ansveraheweinr FIGS 896 andtGE. t he shaft of introducer needle 31. This holds

[ [ i 18 in.,th J i ti i ntrod le .31 i -
o g ca P A aseid ENbedinER Sor S 4 1 20 B s ReedE Sl e nart o
i nt r oduchy ;o' @ffbferhtdrnd id SNGwHTN fﬁGiSOBBVtFImdgh &9 $n BRS dniRimERANSVer se

barrier 896 is distal of sharp distal tip 32 and thus | ooks introducer

needl e pring clpetRQ2 istioomedass asw_emﬁm&amﬁoe'ereianﬁm plated 108 shewn onger
ol 9119 . 37 S PBI504 S ko P A A B 2 RN o L
outwardly biased clip arms 252. Spring arm 251 is oriented in housing 41 such
that tha legs of the U siradde the longitudinal axis of introducer needie 31, .
Preferably the closed porticn of the U is oriented toward the top of housing 41.
However, it is fo be understood that spring arm 251 could be in any rofational
otientation in the same plane as a circle concentric {0 the longitudinal axis of
introducer needle 31. Each ¢lip arm 252 extends generally paraflet {a the
longitudinal axis of introducer needle 31. Of course it is to be understood that
only one clip arm 252 need be used. A biasing arm 253 extends from each end
of spring arm 251. Biasing arms 253 are generally perpendicular to the spring
am 251 and the longifudinal axis of introducer needle 31. Each biasing arm
253 defines a hale 254 therethrough to allow introducer needle 31 to extend
therethrough. Each clip arm 252 defines a hole 255 adjacent to their distal end.
Holes 255 are adapied to engage detent 26 formed on the proximal end of
catheter hub 24. When introducer needle 31 extends past the distal end of
needle shield 40 info catheter hub 24, introducer needlz 31 also extends
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needl e shield 40. O course it is to be understood that spring clip 1218 of
this enbodi nent al so may be used in conjunction with the seat sprin
disclosed in FIGS. 19 through 21. Al that is required is a necham aﬁﬁﬂlﬂﬁ
rotate c 892 into and out of position with respectp er hub
24. Anot hue(?“%’r 8di ment for spring clip 799 that connects npe ﬂijﬁﬁh?l gl d 440
to' catheter hub 24 until sharp distal tip 32 is shielded in needle shield
40 is shown in FIGS. 76 and 77. The lack for preventing unwanted di st al
novenent of introducer needle 31 can be the enbodi nent shown in FIGS 19

t hr ough thtcughMelesstiat. p THissradis biaping2arois 268 rtm@ltther anddbiue pBls icpdi st al  of

0t iy ool Sb S ST R AT RS 0 2
i R Ny PSR i g

needl e sheadld Mdslmm&drmnkmfﬁmiaﬁidgamaﬁa taﬂrmamméﬁdfreturnswdlﬂeer needl e

31. Locki | eg 730 can i ncl ude pr o nally dlst ected tab 738
that codgsed nRtrdigned poritien wheie ¢ %ﬁéﬁﬂ’p %@@t&rneem e

31 Onconisbah Hafhelosiass 43 %%éret@e?g;éa{etém%l eog&ou.%. VGotisgy] ! of

locking le spring O I'ts un |ase
non-cl i mimquqdihe ’cnnﬁglsnathn ﬂﬂthe cbmmmjs dBOlip amaal@bazaamnd allete,ntﬂa ondd with

oS Foiaash eitin GH0LS wseann BB dndnal
cat het e oG] ﬁ‘% te; &&%ﬂ%&ﬂu%@#ﬂ a Frhﬁauf ané:‘ij ly
i nt roducer needl e |s t t'er nov W t eedl e

ed di tal respec
shield %ﬂﬁmmr@amuld bﬁ cﬂepmﬁed of: thoel disdal emﬂadf elipsamazt%ﬂda t hr ough-

[ 735, unt I t 3
Uhuant adaRGEEral, SBHEHE Theparelion 8¢ sEHEoR ISR SERTBE so ¢ hat
sharp digidb dd sé.?séé%m&v@ le;ﬁ @%?ﬁﬁ@ﬁ’in%ﬁt%f@@%?we shi el 440, Locki ng

| eg 730 can have a fun net con uration 736 adjacent to opening 735. This
f unnel confi ghrssvieath emmenhﬁorathgmpdagftﬁlp1 T eitheetransestse bitrieo  ensure

e o RET PSS gt ot 3 ebort B G o BBl hriod SRS

ggg;‘o ng;ﬁ%thagﬁ 3741’;(21: lgﬁ&d%eﬁ ABBHR Y F fla§ DelhFrokdmatty RRARKAER 9 neeki® t he
shield 40 is shown in FEGS. 70 through 73. In this embodiment no enlarged”
diameter partion 38 is needed on infroducer needle 31, instead, spring clip
1217 includes a transverse barrier 786 that engages shamp distal tip 32 of
introducer neadie 31 to prevent unwanied distal movement of introducer neadie
31. When introducer needie 31 extends through needie shield 40 so that shatp
distal tip 32 is distal of distal opening 45, introducer needle 31 also extends
through holes 784. This pulis biasing amns 798 together and thus pulls clip
ams 792 adjacent to catheter hub 24. Once sharp distai tip 32 is moved
proximally behind holes 784, spring arm 791 moves to iis unbiased, non-clipped
nosition so that transverse barier 796 is in front of sharp distal fip 32. This '
prevents any subsequent unwanied distal movement of introducer needie. Of
course, biasing arms 798 could be formed with intetrlocking fingers as disclosed
in the embodiment of FIGS. 51 through 53.

Using tether 50 to connect needle shield 40 with needle hub 34 prevenis

unwanted proximal movement of introducer needle 31 with respect to needie
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di stal portion 38b of enlarged dianeter portion 38 shown in FIG 3.
Alternatively, locking |eg 730 can be replaced with a transverse barrier
arrangenent, such as shown in F1.74 and 75. } |In order to puce catheter 21

into a }"gf%lélzrbl ood vessel, the clinician substanti alll(yl-,lgég,m,giéﬁya%@ﬂ& y

aligns i needl e 31 and catheter 21 with the target blood vessel.
The bevel of sharp distal tip 32 should be facing . substantially away from
t he skin surface during veni puncture. The clinician inserts introducer

needl e 31 and catheter 21 at a shallow angle, preferably |ess than about 35
degr eesshigid 40t e discnssed shete stedher 50 sankake maBn2distemidommestey get 69 WO

01/ 93940 PCT/US01/ 93940 0012005 bl ood vessel. The clinjciap then preferably
obser ved@s# @Fﬁdafﬂsi%§Wa%{ﬁ"?W tﬂ@IIEQ‘Wea{é‘ﬁﬁﬁlq{ SUR “g)f“tPF@E@?’e“%EESA Aft er

confi r mgAg, b ﬁitﬁﬁé;ﬁgtof?éie@a%ﬁ&%%@ﬁwﬂ’é?@Qpﬁgtﬁégﬁw%ng@gjpg{efﬁe@&lei3‘1 the target -

bl ood vessel, I''nrcran advances ca y axralTy al ong
i ntroducer né@gobigh8ieimticdipasit forapring dlive1 D1 ®hdvingss elansversedatmem

t echni ques, i ntroducer need 31 may b artially wthdrawn into catheter
1 bot altearnBpts nesdle NG N B creiahhuih Ul Shaisd Sl P 33 18 he bl oot
essel . r 1 A, r ' (of ] I ni ci an
\pgl aces 3 |c?14‘:'g(gdei?1 ??%&%Eh%iggtﬁg%ﬁ%ﬁﬁ]ﬁﬁg‘ Trp‘;‘gat%’lrl !g?]zt'% S ?ﬁgg\[}]gﬁ)gﬁﬁ%wbl :)oltl
vessel spangxiipd2diByinokelestdelip diratde2 ihad isopivotilyatemeied Byngdddsi ng her

finger on th tients skin and applyin ufficjient pressure gn the skin,
the ol i ﬁh@hggﬁtlﬁbﬁff@@&?ﬁ el @Hﬁﬁ%’&ﬁ% JngFhanicply enYagiRg #rpge bl ood
flow th ) el \ It needl e 31
conpl et Elg;;g F:f g?n%tggpﬁfe)t%} %H&f/‘ﬁéﬁ%{#hﬁgemnee I gﬁﬁﬁﬂg%ﬂ”%?' é@ﬁ?i?.}’@féa‘ihi S
nmovenenspray w&ih & ttanstecsr barzd|B963tD erngageosterprdisiahtip 132 ¢finodiesstl e shiel d

40. W f th nmbodi t f ot i [ i di dh Rt -
connect PREUR AT rierd T BTV HEte ARsSbRORRTN: B FPQHte Besdiep 32 o
i ntroduggr _lﬁﬁlgéggsﬁi%n@%\bﬁﬁm.t?ﬂr@%ﬁh# onanwdt % iweid ifflgt's ‘used,

needl e shie remal ns engaged with cat heter during this praoxinal .
mov enmenbutwart pogition by dhermrgdigensant adibe estafiratisvesse bamiag 296fwitint r oducer

need! & fie SR oPRtfodlice et 52! TS RSIAR sped dlip P28 B alphea’ Ock engages
position, When introducer needle 31 is retracted, {fransverse barrier §96 is no
longer constrained by the shaft of introducer needle 31 and thus moves inward.
in this posttion, transverse barrier 896 is distat of sharp distal fip 32 and thus
incks introducer needle 31 in needle shield 40. Since transverse barrer 896 is
no longer holding clip arm 892 in posttion, it can rotate out of ehgagement with
catheter hub 24. See FIG. 75. Thus, catheter hub 24 can be removed from
heedle shield 40. Of course it is to be undersiood that spring clip 1218 of this
embodiment alsc may be used in conjunction with the feaf spring disclosed in
FIGS. 19 through 21. All that is required is a mechanism to rotate clip arm 892
into and out of position with respect to catheter hub 24. o -

Another embodiment for spring clip 799 that connects needle shield 40 to’

catheter hub 24 until sharp distal tip 32 is shielded in needle shield 40 is shown
in FIGS. 76 and 77. The lock for preventing unwanted distal movement of
introducer needie 31 can be the embediment shown in FIGS. 18 through 21.
When sharm distal tip 32 of introducer needle 31 is disial of the distal end of

needle shield 40, locking leg 730 contacts and is biased foward introducer
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needle. 31 to prevent unwanted di stal novenent of sharp distal tip 32 of

I ntroducer needle 31 out of the distal end of needle shield 40, needle
shield 40 can be disconnected fromcatheter hub 24. After |ntroducqyggy?mﬁ e
31 and @ﬁfﬁhgﬁﬁﬁ|6|d 40 have been renoved from cat heter hPPT@@n;kQ
clinician may en attach a fluid delivery device, a FIR K d adender cap
or sone other blood nonitoring device to catheter hub 24 and commence t he
pl anned treatnent. Introducer needle 31 and needl e shield 40 nay then be

di sposed of according to the facility's disposal protocol 69 -3 OCT 2005 W
01/ 93940nEéHiéL§péha%§ﬁﬁgmrssmg twm%h RN 2k Rehodk Gidieje fafk 40bf oducer

needl e assenbly with needle shield is provided ‘that 1s conpact, sinple and

easy to tRibeteruh BéghaeBIGnEH sﬁ'ecmtfbdﬁ@%!t weedieci iscyiihdduen PI@XbBaIIy

P oductho RERHISSBERAG St il 730 ks Qual M55 BuElRto it o e nierte
cat het er 3anq oeRRiBeh 7S Eﬁ@'hﬁ:@&%@ﬂnkm r&i@tﬁ]ﬁ%i?é’ctéﬂté@%ﬁ‘ﬂgétheter

until the needle shlel covers e ‘'sharp sta trp of the introducer
needl e 7GoiHacisTinbodncsenetdiend o nﬂnmmdmg mnntmdumedue@dle%ednacasserrbl Y,

i Si : iy het [ [ | d d di th t
Ponr ot Py SR ot B iR pRedELAT s Vel HioRiuth iR lacBhledzfbend and
a di st al |.gndpFERY TeR Rut? thhe maﬁgeﬁ \é%ti@&téd‘%urﬁéﬁﬂ]ﬁcﬁfmsu%h aﬁéﬁ oducer

needl e dlsposed in the catheter a avi ng proxi mal 'end and a distal. end,
and an aftiat opening7 3y ig Eulnsiﬂntlaw alig meed w.hdhedongléu@inst akis @zﬁ introgudea needl e

shi el d havi p ortlon an ortlon ding a
resilienf® e@%%’ [ﬂﬁ"ﬁ‘ gog QBt ﬁﬁn?%cfﬂ)gﬁg r?“&ag ‘HJ n and an
unbi asedcp@gidd Qib A s& that ﬁi@céﬁ%iél%ﬁd B ldis ARG ﬁﬁhahebmetdwezaw on the
I ntroducer needle; wherein, in the biased position, the engages the_ _

cat het er SBaf g d7. |Iﬁlrttrm:lumm|md{ﬂ 3¢ dnthareafter mayves dlpfadfﬁr espect toe
cat et or oBulle QRSP ey ilighd 38 F it Shudlihelas ¥ LARAGSLgRoeY ©

opening 735 until enlarged diameter portion 38 engages opening 735.

Unwanted distal movement of introducer needls 31 is thus prevented so that

sharp distal tip 32 cannot be re-exposed outside needie shield 40. _

_ Locking leg 730 can have a funnel configuration 736 ad;ar.:ent tu opening .

735. This funnel confiquration 736 acts as a guide for introducer needle 31 to

ensure that it passes through -:ﬁ-p'ening 735 if introducer needle 31 is moved

distally after it has been withdrawn info needie shield 40. Funnel configuration

736 can be configured so that it is complementary 1o the shape of the tapered

distat portion 38b of enlarged diameter portion 38 shown in FIG. 3C. .

Alternatively, locking leg 730 can be replaced with a transverse barrier

arrangement, such as shown in FIGS. 74 and 75. L.

In order to place catheter 21 into a patient’s blood vessel, the clinician

substantially longitudinzliy aligns introducer needle 31 and catheter 21 with the
target blood vessel. The bevel of shamp distal tip 32 should be facing
substantially away from the skin surface during venipuncture. The clinician
inserts intreducer needle 31 and catheter 21 at & shallow angie, preferably less

than about 35 degrees, into the skin so that sham distal fip 32 enters the targst
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of the needle shield, the clipis held to one side of the introducer needle
so it is flexed into the biased position and, when the sharp distal end of
the introducer needle is wthdrawn into the needle shield, the clip flexes
to the unbiased position out of engagenent with the catheter hub. % ﬁe
cat het erywandohéyr oducer needl e assenbly of claim1 wherei pci-ﬁmg{.mg}é, i[:M“ des
a spring armand at least one clip armthat extends fromthe spring arm 3.
The catheter and introducer needl e assenbly of claim2 wherein the clip arm
includes a finger thereon. 4. The catheter and introducer needl e assenbly of
claim3 wherein the finger nechanically engages the catheter hub to hold

t he cat Héced viesbet oThaelinstan theshrefatablyhdrsaraes anblpod dieshbadeiti thecont act s

the clip,5..The cathet dint d| mbly of claim4 wherei

the 11 ngERHRRGR S APBL R et bt c i Stal Tace and wherein o Ieast a

portion of th&ft{:f Baﬁﬁrrﬂfngxﬁlﬁﬁ%mehﬁﬁﬁn%ﬂ@@@ﬁnéé’ﬂe% Qﬁﬂ%tﬁéfﬁrﬁﬂﬂ]ﬁ{e least a
| St'a e Cll

portion of the fi1nger ace engages the shield when t pis in
t he bi aderjeididodivesseh thd ichinicanhedvancas dathetep @d clistall edtiadly adseybl y  of

laim5, ' wh lip.is.l [ it 1 h hi el d
2 hBaGhG: apaR AR FuSiadBion e baueS AR aR R phiRust | e
finger. ifirodl :gﬁé@ﬁﬁefﬁ'x ﬂ%b@@hﬂ%‘ﬂi%ﬁitﬂﬂ?ﬁﬂh‘%ﬂﬁﬁﬁﬁ%@kﬂ bElofd %ﬁﬁeﬁ‘ﬁ%\ir ein

the catheter hu I ncl udes "an engagenent menber i's mechanrca
engaged dlyistdamplaight adwanced iht pogiticrdincihe oodlvesseht Atespiopercl ip so the

cat heter ,hub is c?nn cted ﬁo t he ne qhecihi eld tmtil he d]j stgl end of the
!ntrodud@?c‘ﬂ"@&mé’ catgtehg éﬁvﬁdﬂ‘ﬁf%&t & ClRiE B'adRse dnogl rﬁ'ﬁg‘eé'at heter and
| Nt oduGithePABAY LRBRCIRISY sifh BLER thatliGhEveskBPaBRGARRERIY ovel the OCT 2005

menmber is a thread or detent. A catheter and I ntroducer "needl e assenbly,
conpr i sigigtal eadoxftdatheteriZivi By pleghvohdmidgeroh Hredpaliehit shinend; a cat heter

"0 ot 2| SRHNGTHEEE PrEFuie oBbs oK, tomipar TRCERHEBANEIV ot  oducer

needl e dichgdeslol Bt It FAnIAERS bR W IGLEHEAKEEH2 EihaBihadi stal = end; -

and a needl e shield having a proximal portion and a distal portion and

i ncl udi ripen witwdremenintroducer needle 31 completely from catheter 21 by moving
needle hub 34 proxdmally, This movement causes intmdu;er needle 31 fo
move proximally into needie shield 40.

Where one of the embodiments of the spring clip disclosed herein to
connact neadle shield 40 to catheter hub 24 until sharp distal tip 32 of
introducer needle 31 has been withdrawn info neadle shiald 40 is used, needle
shield 40 remains engaged with catheter hub 24 during this proximal movement:
of introducer needle 31. Once sharmp distal tip 32 of introducer needle 31 has
heen withdrawn into needle shield 40 so that the lock engages infroducer
needle 31 to prevent unwanted distal movement of sharp distal tip 32 of
introducer needie 31 out of the distal end of needle shield 40, needle shield 40
can be disconnected from catheter hub 24. After introducer needle 31 and
needle shield 40 have been removed from catheter hub 24, the clinician may
then attach a fluid delivery device, a PRN, a deadender cap or some other
blood monitoring device {o catheter hub 24 and commence the planned
treatment. Introducer needle 31 and needle shield 40 may then be disposed of

according to the facility's disposal protocol.
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clip having a generally V-shaped configuration including a pair of |egs,
which clip is adapted to flex into and out of engagenent with the catheter
hub; wherein when the distal end of the introducer needle extends fromthe
distal portion of the needle shield, the introducer needl e contactssUhd20(5
clip so whan/she pair of legs is retained to one side of FCRASHIY8HuUCer
needl e and flexed into a biased position into engagenent with the catheter
hub and, when the sharp distal end of the introducer needle is wthdrawn
into the needle shield, the introducer needle no |onger contacts the clip

bob | 10- The Tt rseattr i B csliiater ABdaiodReet RERd R aurer o1 n t he
pair of % sh r@std Rviddte tHL 79 chiiabdl s |§ag§déésﬁttgmr %@ﬁ{?eéhe clip

is in its unbiased osition 11. The cath assenbly
of clai mcm:-ammrbammlse:r\ieshmnae tode mpenﬁnﬁadﬁmta@mptlaalm shieldsdheg

|1 l | the |l o t udi f. th 12. Th
22{‘%&%@%‘5‘%%@%98 ﬁs@d“ o5 BEBARYPON WA EhoCTE ATRNGEE ol p ar m
engages ;éaeié%hﬂ S%Wﬁ?sré%é‘ﬁbé I@Qﬁ#eld‘?étﬁﬂiﬁ%‘%fadﬁ%‘é@det genbl y of

claim 12 wherein t nee inclu es a ranp I nclining transversely
to a | omgthatdr natil ﬁma B&Eﬂletdh‘mldmm theashiarplistad itip afibe éntrpdumem engages t he
ranp as the clip flexes to an unbi ased position, which guides the novenent
of the & E'ﬁu%rmout of engagenment with the catheter hub. 14. A catheter and
i ntroducer needl e assenbly, conprising: a catheter having a proximal end and
a distal end; a catheter hub in fluid communication with the catheter and
having a proximl end and a distal end, wherein the distal end of the
catheter hub is connected to the proximl end of the catheter ; an

i ntroducer needl e disposed in the catheter and having a proxi mal end, a
distal end and an axis; and 72 3 OCT 2005 a needl e shield having a proxi nal
portion and a distal portion and including a neans for engaging the

cat heter hub when the distal end of the introducer needle extends fromthe
di stal portion of the needle shield and for becom ng di sengaged fromthe

cat heter hub when the sharp distal end of the introducer needle is w thdrawn
into the needle shield.
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15, The catheter and introducer needl e assenbly of claim 14 wherein the
nmeans for engaging the catheter is adapted to nove solely through a pl ane
perpendi cular to the axis of the introducer needle. 16. The catheter and

i ntroducer needl e assenbly of claim 14 wherein the neans for engagim ﬁ]lﬁe
catheter hub conprises a resilient clip having a generally V-shape

confi gur aWeBlaii7. The cat heter and introducer needl e assenbly of claim 16
wherein the resilient clip includes a clip arm 18. The catheter and

i ntroducen . peGtHeter aad BilIdMctinetd|d hifehBlyVERhSishgt HRathkicP haViiga | Ncl udes a

fmln nger t P%f@ﬁial ehd-and B%is@ﬂkh&taféaﬂﬁ:@& HuB i &H‘Eﬁ&n{gﬁﬁ:‘ﬂ{i&gﬁﬂﬁﬁﬂ@ﬁé{?«ﬁ% ﬁga' m 18
cat heter Ia%gpl ttﬂg%eigrdr%g{e;ﬂl%gagﬁ eﬁg&i]g\ﬁgn “he%ﬁf@o%@éﬁn neél(ﬂcfe egont acts the
clip. 20. &%lhet er and introducer needle assenbly, conprising: a catheter
having a proxi mal end. and a di.stal end; a catheter hub in fluid

comuni ca@PBHfWFW'Fﬁ@eBé%Pﬁ dn th&rfé‘ﬁ'ﬁ?\?iaﬂ ﬁ%l“'&ﬂf%}?iqwﬂléﬁéa“%ﬁdl%ﬁldi stal end
connect ed efd apf an pris exteading fanpihe pracimaland te theghigalendi #ngl a t hread or  det ent
at the proximal end, an introducer needl e disposed in the catheter and

havi ng a pmexdleslicldhdviagd paoxdinal portich aided dieabportion asd imekiding asdaiBém having a
proxi mal phg thapls addgted 16lilet Bdtwler 4 biasedandition ahd dh Dbisset §obiibaRta Clip having
a gener al yanyvsHapnagihycpuhirditufir 1O theakik diAks Mrcduéfmebdlear mand a clip arm
having a ringer theréon wherein clip armand the finger are adapted to flex

g BT AR S BBl

t4l end of the introducer needl e
extends fromthe distal portion of the needl e shield, .the introducer needle
retains t e, gvhen the distabend qfdhe infrerdudes nepsle exstends ffom the disiglpogtinter  needl e
so that t eéthslnepdlesheldnthefclip gdreldiioeorte| sudead thanintrodudst aswile podistflesad i nt o
engagenentntnilebisded positibe erd, wheb thechaghdstak dnd ofithed mtrodngbr abedidis | nt r oducer

needl e i s withidfawdi iawnthe nealld bcld.ane bk Bdice talthetunBiaba poatlisaeut peedl e no | onger
retains t%ﬁ@nﬁaﬁ.t&@ﬂﬁ{&mﬁl exes perpendicularly to the needle axis to
Its unbi ased position wherein the clip armengages the ranp as the clip

o it . e . g ¥ t
g?vg?lgage%EPE%%ﬁEF%dmiﬂ%%?ﬁ&%Sw?& GlikP1 wREGARE cflﬁ NSfbed £ MOVE ou

SPTing &I ahdtal Feal lfﬁ)at extends from the spring arm.

3. The catheter and introducer needle assembly of claim 2 wherein the clip arm
ingludes a finger thereon.

4. The catheter and introducer needle assembly of claim 3 wherein the finger
mechanically engages the catheter hub to hold the catheter hub to the needle shield
when the introducer needle conlacts the clip.

5. The catheter and introducer needle assembly of claim 4 wherein the finger has a
proximal face and a distal face and wherein at least a portion of the finger proximal
face engages the catheter hub and at least a portion of the finger distal face engages
the shield when the chp 13 in the tsased condition.

6. The catheter and introducer needle assembly of claim 5 wherein, when the clip is In
the biased position, the shield engages the distal face of the finger to resist axial
movement of the finger.

7. The catheter and introducer needle assembly of claim 5 wherein the catheter hub
includes an engagement member which is mechanically engaged by the finger when
the mtroducer needle contacts the clip so the catheter hub is connected

to the needle shield until the distal end of the introducer needle is withdrawn into the
needle shield.

8. The catheter and introducer needle assembly of claim 7 wherein the engagement

71



- 3 GCT 2005

member 15 a thread or detent.
9. A catheter and introducer needle assembly, compnsing:
a catheter having a proximal end and a distal end;

a catheter hub in fluid communication with the catheter and having a proximal end
and a dista! end connected to the prexamal end of the catheter;

an introducer needle disposed in the catheter and having a proximal end and a distal
end; and

a needle shield having a proximal portion and a distal portion and including a resilient
clip having a generally V-shaped configuration including a pair of legs, which clip is
adapted to flex inte and out of engagement with the catheter hub,

wherein when the distal end of the introducer needle extends from the distal portion of
the needle shield, the introducer needle contacts the clip so that the pair of legs is
retained to one side of the introducer needle and flexed into a biased position into
engagement with the catheter hub and, when the sharp distal end of the introducer
needle is withdrawn into the needle shield, the introducer needle no longer contacts
the clip so it can flex to its unbiased position out of engagement with the catheter hub.

10. The catheter and intraducer needle assembly of claim @ wherein the pair of legs
straddles the longitudinal axis of the assembly when the clip is in its unbiased
position.

11. The catheter and introducer needle assembly of claim 10 wherein the V-shaped
clip includes a clip arm extending generally parallel to the longitudinal axis of the
assembly.

12, The catheter and intreducer needle assembly of claim 11 wherein the clip arm
engages the catheter hub,

13. The catheter and introducer needle assembly of claim 12 wherein the needle shield
includes a ramp inclining transversely to a longitudinal axis of the assembly and
wherein the clip arm engages the ramp as the clip flexes to an unbiased posihon,
which guides the movement of the clip arm cut of engagement with the catheter hub.
14. A catheter and introducer needle assembly, comprising;

a catheter having a proximal end and a distal end;

a catheter hub in fluid communication with the catheter and having a proximal end

and a distal end, wherein the distal end of the catheter hub is connected to the
proximal end of the catheter ;

an introducer needle disposed in the catheter and having a proximal end, a distal end
and an axis; and
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a needle shield having a proximal portion and a distal portion and including a means
for engaging the catheter hub when the distal end of the intreducer needle extends
from the distal portion of the needle shield and for becoming disengaged from the
gatheter hub when the sharp distal end of the introducer needle is withdrawn into the
needle shield.

15. The catheter and introducer needle assembly of claim 14 wherein the means for

engaging the catheter is adapted to move solely through a plane perpendicular to the
axis of the introducer needle,

16. The catheter and introducer needle assembly of claim 14 wherein the means for
engaging the catheter hub comprises a resilient clip having a generally V-shaped
configuration.

17. The catheter and introducer needle assembly of claim 16 whergin the resilient clip
mcludes a clip arm.

18, The catheter and introducer needle assembly of claim 17 wherein the clip arm
includes a finger thereon.

19. The catheter and introducer needle assembly of claim 18 wherein the finger
mecharucally engages the catheter hub to hold the catheter hub to the needle shield
when the introducer needle contacts the clip.

20. A catheter and introducer needle assembly, comprising:
a catheter having a proximal end and a distal end;

a catheter hub in fluid commumcation with the catheter and having a proximal end
and a distal end connected to the proximal end of the catheter and having a thread or
detent at the proximal end,

an introducer needle disposed in the catheter and having a proximal end and a sharp
distal end; and

a needle shield having a proximal pertion and a distal portion and including a resilient
clip having a generally V-shaped configuration and having a spring arm and a clip

arm having a finger thereon wherein clip arm and the finger are adapted to flex into
and out of engagement with the thread or detent of the catheter hub and having a ramp
generally inclining transverse to the axis of the introducer needle, wherein when the
distal end of the introducer needle extends from the distal portion of the needle shield,
the introducer needle retains the clip in a biased position to one side of the introducer
needle so that the clip arm and finger are flexed into a biased position into
engagement with the catheter hub and when the distal end of the introducer needle is
withdrawn into the needle shield, the introducer needle no longer retains the clip and
the clip flexes perpendicularly to the needle axis to its unbiased position wherein the
clip arm engages the ramp as the clip moves to its unbiased position causing the clip
arm and finger to move out of engagement with the catheter hub.
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