P-5979 CONTROLLED RELEASE STRUCTURE FOR ATTACHI NG MEDI CAL DEVI CES 5 FI ELD
OF THE I NVENTI ON (00011 The present invention relates to a nedical device
such as a hypoderm c needle assenbly which is adapted to rel easably
engage a fluid transfer device such as a syringe. 1In particular, the
present invention relates to a nedical device having a rel easabl e el enent
for controlling the m nimum force needed to connect a nedical device to a
fluid delivery 10 device such as a needle assenbly and a syringe.
BACKGROUND 100021 A hypoderm c syringe consists of a cylindrical Phii9el
nost comonly made of thernoplastic material or glass, with a distal end
adapted to be connected to a 15 hypoderm c needl e assenbly or other

nedi cal devi CONTRDELPDREIEASEBTRUGHVEE FOR ATEACHINGAMEDICAE DEVICES
pl unger rod assenbly. The stopper provides fluid-tight seal between

itself and the syringe barrel so that novenent of the stopper up and down

the barmel wll cause |iquid, ﬁFﬂ%Pﬁ"PﬁﬁWElﬁh{?ﬁs to be drawn into or
t he distal

forced out of the syringe barrel throug end. The stopper is
nmoved al ong {0068 Stheiprepenbbwengionglatgs b ya mgdiedl dexicalsuéloace hgpodermniognetdle

pl unger rod whi i s.connec tg t st opper and is sufficientl Jong to
be accessi blaésegf? %ng dat a‘?ﬁ?&%ﬁ?@%ﬁsgﬁ#‘ﬁag Spig g&?ﬁzﬂt‘#@lcﬁlsﬁﬁb‘@r;ﬁ@&g%an
be i nt egr althpaitiotla dhedpre@RCinteritDhiratates WCAmMadicAl Hevio®RAVIES 4 felead 08 dment
Hypoder m ¢ needl e assepblies, typically including a cannula and a hub, are

often renovabfapiating heminigua foreeqwedadsp cprnerr medigal slevige et fluishdelixenys
such as 1ghe @elet Y&hts fheedea B@%hg@rﬁﬁg@ patients and into devices, and
m en

for withdrawing fluid sanples fr pat s and fromfluid sources.

Usual Iy, the hub of the hypoderm c needl e assenbly has tapered interior

surface adapted to engage the taper i e syringe barrel so that
the two conponents are joined in aﬁsﬁ%(?%@pﬁi nterference fit. The

tapere](cj SYr i[$0gH Why;ﬁiﬂdlgjﬁib%y{iﬁgﬁ@neﬁﬁrﬂfw éﬂlMd%gd%ﬁgél, ﬁﬁ;@ﬁéﬁrﬁﬁ&?yirﬁhhdehﬂ“ hub
are referred to as standar uer fittjngs, A wi_de variety of other
nedi cal dev%&fg@ﬁ\ﬁﬁtﬁ Zaateriah froglass, aph t dististe) swd adapted te ¢ ben gamnected oy a

fi tti ngs sWhitgBodihRVndARMkEmBIS &n&ﬁa%eaiealade%i@eea yo&imél afd5§d7aﬁt bago41
It is inportant that the frictional fit between the syringe tip a (ft e
needl e hub deceivst hastoppedipadiplunger ced jassemblyonFhensopper tpooyidesy Bwid-tight isdadnt al

di Sengagem%@n&@ﬁt@gf QXd Ttl{%es'_i,rringe barrel so that movement of the stopper up and down the
barrel will cause liquid, blood or other fluids to be drawn into or forced out of the syringe
barrel through the distal end. The stopper is moved along the syringe barrel by applying

20  axial force on a rigid plunger rod which is connected to the stopper and is sufficiently
long to be accessible outside of the barrel. The stopper and the plunger rod can be
integrally formed of one material such as thermoplastic.

[0003] Hypodermic needle assemblies, typically including a cannula and a hub, are often
removably attached to syringes for performing a variety of tasks such as the delivery of

25 medication into patients and into devices, and for withdrawing fluid samples from
patients and from fluid sources. Usually, the hub of the hypodermic needle assembly has
tapered interior surface adapted to engage the tapered tip of the syringe barrel so that the
two components are joined in a frictional interference fit. The tapered syringe tip and the
complementarily tapered receptacle in the hub are referred to as standard luer fittings. A

30 wide variety of other medical devices such as stopcocks and tubing sets have standard

luer fittings which allow them to be engaged to a syringe tip.
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fluid pressures within the syringe and/or other factors such as forces
applied to the needle hub when actuating safety needl e shields connected
to the hub. If the syringe tip 5 becones di sengaged fromthe needl e
assenbly, nedication, blood or other fluids will be lost, and there is

al so potential for contam nation. [00051 The prior art teaches manys979
structures for inproving the connection between nedical devices having
tapered luer fittings such as needl e assenblies and syringes. These
struct ur es ilfokludeisaoppitarmt dre/frictigead ifin Yetsteen thie syengentifoatdthe heedhelwl @ hub
and 10 syriqgﬁﬂbarre such as | ections cesses

: i, d I di f
snap-fit arrangenﬁ%lh(iai dé‘;l{}gen‘ﬁgﬁr?lig ?né)ﬁé}g P B@E‘Peﬁfjli g’ﬁ?‘lﬁ?ﬁ‘ﬂ? rgi\‘/f’léﬁégg«g@gr :

provi ded t o fiui€ praseest wichif GG HhEOsd/ VR et tdrH Such S WrEesippliald théfidedle ti P
whil e all owing reasonabl e forces for disconnection of these conponents.

Al so, enhan when pefuatig salely needleothielde cennertad do phe hab. slfcthessyringe tip
coatings,s s ! Lsal r i for .| ved
connect o' 1o pariocy A i BRAREAR acfiOiehf niball i, BIAH ¢fther Bl W
structures tlesigind there iswdsquratential far tordamivatiorcont enpl at e t he subsequent

renoval of t needl e.assenbly fromthe syringe barrel. Qhers require
ext ensi vel y [ﬂ’ﬁﬂi ﬁ?’gop‘??éeﬂféeaﬁ%‘ﬁsmﬁ% SEH‘FP%F fgﬁg&‘?r"gﬂgu@f’ (foBRectiqn, hetiyeen
tapered | uermddidal idegice BAVIRS tapertAcilibe fitfips KOLY 2@ Rdedly hiRABIIRREIE Eyrﬁ{%%s.
adequate for_ normal use when the needl e assenbly is properly installed on

the syringe e stpycfrpscinriude somplemsntagy engeging stractuigsasy balb dhe prstlegud asdough
force tqqf rigghi : s uer 5 S ' | t
I macvar t GhnE Sy SERHAOR APReMR sl AREREE pr i TG b T e
prior art tédahwely veleisobls ldgung etsucurds hbveubeenrprovified td impreawd thg ¢dna@ection
strength of t nnectd qn, be en.a syfinge.barrel and the hyb of a

needl e asse °P“§ee§(r?he 5 eﬂ%&‘u}’ I&‘fﬁE Egrﬁfgﬁ'glv?%& E’E@W’bgefeaﬁoﬁﬁtﬁ‘ég‘?rgessftjf #‘Fcoé‘“%'é’a f or
a sinple, stofahgdtcdngponeitsl, Als, ieAldnterdénts &etheQudtilp &Xf thekshdigelBawefsitang! i ng
devi ce haV|n3 structure which inproves the strength of he connecti on

with the syrcPiigst Sqpdblastgnand ’&SQhaB@alh%R}laﬁsghﬁ“esﬂngié%i dort impraeved gopaectionp by
10007] ASmaqe R S e e F i £ RRRRE RRILL s MY H s b hephior
f r ust o- coni @gll doynotgienisawplate fheisnbiequnt remonab ofitheinegdlamssombly fromxthersyringad
N T e e
rel ease el enmving asapeesi luérdiieng such b e npaticaganbly and syrihge badellag: fdeqedte fdrui d-
normal use when the needle assembly is properly installed on the syringe tip. Difficulties
20 can arise if the user does not use enough force to frictionally engage the luer tapered
surfaces which can result in inadvertent disconnection of the needle assembly.
[0006]) Although the prior art teaches various devices and structures for improving the
strength of the connection between a syringe barrel and the hub of a needle assembly or
other fluid handling device, there is still a need for a simple, straight-forward, reliable
25 needle hub or other fluid-handling device having structure which improves the strength of
the connection with the syringe tip or other device having a standard tapered luer tip by

requiring a minimum force of engagement.

SUMMARY OF THE INVENTION
30 [0007) A medical device for use with a fluid transfer device having a frusto-conically
shaped tip includes a hub having an open proximal end with a frusto-conically-shaped

cavity therein, a distal end and a passageway therethrough. The cavity is part of the
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ti ght engagenent of the frusto-conically shaped tip with the cavity of the
hub. Structure is provided for releasing at |east part of the rel ease

el enent, upon application of a proximally directed force on the hub, to
al l ow the abrupt fluid-tight engagenent of the tip 5 and the cavity in the
hub. The abrupt transition to fluid-tight engagenent can provide .5979
tactile and audible indication to the user that the hub and the tip are
properly engaged. 100081 The nedi cal device of the present invention nmay
al so i ncl udeassageveail. ef&ceimelb}amemavpmjtimddnpme ppssagdwaylofehni;ubaodbﬂcmkdlui(bnd

and a |unen thberethrough. T ro of needl e. cannul g i s
Foined to-t HERGPERRR T g b Ry frbed et Beeavipest BERRY Sgure
comuni cat i g8 prévided i RRSSADQNARhS] aﬁt b thelReleds® (dhent hBpdd pITdRdidY of a
directed force on_the hub is desirabl reater than 0.5kg. and preferably

bet ween 1 kdroxdmallpigectabiorgonthehuh, ntcu@,l oyt e pbupbflvidkighbengagemeant ehthe tipf
f th
et 5 RS AE IR ol b Bl i SRR bl ARl 6, 510030,

el ement or t ng a conp i'scon

or the rel easdileinemmdible fﬁﬂma@brstoam usen thiat ths hab md:uhati'pgrfrmﬂp&r@ chgsgadgage
upon the application of g lmally directed force.on {he hub. The hub
may i ncl ude [Y%8lyy ﬁlrﬂeéjllﬁail 8Y1 gﬁlﬁ e vERHOBHER, AlSP Angl %@%g‘é%&'j]a

having a di s@eing laﬂld)béxyf)idiﬁﬁzﬁ%ﬁd @mdtap&iﬁazﬂwﬁﬁleh%@éth@ugﬁl %E'pfdx‘i}%lté?lHOUQh
the passageway. The rel ease el ement includes a conplenentary

di scont i nui 10f thenegedlsrranpya seivineddo dhesdistal endef e éhbl s ¢hap dhe lﬂm@neﬁmsﬂmﬂhat
20 upon di s t oximal ly-directed force, at
2o A8, SPARREER Ly RRBS gl o

| east part nt ‘noves di'stally into the space around
t he ext ensi @09 THbe redxxasby elirecred tforce oncthafhub Uk edsitablyalieater thani @ Skgd. cand

through the 011 n alternative rel ease el enent includes a
endrarADS SR Rerh o 'ng action wi

r oxi mal Babl e of telescoping action with respect
p

to each ot hggo10| TRe s&ﬁa&wmealfcmng ik ea&ase of Fmbm&eseleése bRARht mapineife a
frangible link between the proxinmal and distal end of the releadse el ement.

The Tink is dwg@wgndbwl@ﬁwk@&{m Irihphub preaging,d sommlgmentang dissentingitye on
the hub g0 toﬂ"%fle hiteor @B Qéba{@le}]eﬂ{éﬂhdmé &isc dﬁlﬂﬁ‘?ﬁtlgg ark R6nfi eﬁe&?&eq@én ? ﬁan
ot her t o

tel escope with respect to eac ow engag tI'p and
t he hub. Adhlmsamélcnmn b%thsrswdxwlla dueateglfbtce onsthe dwbur Ehe butaagvintlnde a
rel ease of park arious,enbadi

30
10012] - Anot Pirmte Fhresef uoPSy EReBRET b Porthes B s B GEEPRRY S Befeon

posi tioned iand t:dnﬁigums agewamd flow Iﬂ&oﬁgmhaﬁshs@gewasax Theteldabslelemehtutdlindes a
proxi mally directed amg beam The beam has a free end adapted to

contact the 3FPEPEMSEY discontiputy theregn spgagenihe discontinuiy and is positioned so that

20 upon disengagement in response to the proximally-directed force, at least part of the
release element moves distally into the space around the extension. The release element
is configured to allow fluid flow through the passageway.

[0011) An alternative release element includes a proximal end and a distal end capable of
telescoping action with respect to each other. The structure for releasing includes at least

25  one frangible link between the proximal and distal end of the release element. The link is
breakable upon application of the proximally-directed force on the hub so that the
proximal and distal ends of the release element can telescope with respect to each other
and allow engagement of the tip and the hub. Adhesive may be used as a frangible
structure to allow the release of part or all of the release element in various embodiments.

30 [0012] Another alternative release element includes a distal end positioned in the
passageway in the hub and a proximal end including a proximally directed axial beam.

The beam has a free end adapted to contact the distal end of the frusto-conically-shaped
3



P-5979 tip to block fluid-tight engagenent of the tip and the hub. The
beamis configured to buckle upon application of the proximally directed
force on the hub. 100131 Anot her alternative enbodi nent of the needle
assenbly of the present invention further includes a guide elenent on the
hub having an aperture therethrough. An 5 elongate barrier arm hgvigyg a
proxi mal end and a distal end is positioned in the aperture for sliding
axi al novenment therein. The distal end of the barrier armincludes a
barrier el ei;]mﬂotblﬁdcvﬂﬁiﬁ-t@hg ieﬁgagbmgt:itd)f the It)iplcm'drtﬁé hﬂ:ﬂdTﬁdﬂ@ezgn mﬁﬂlﬁﬂffgured to
passageway eret hrough. The .  needl e cannula_ is positioned at |east
partial |y wibUAflR Uppreanbliceiion Oé‘él%“slgﬁé‘%@&y(ﬁlfre‘ft%f%%{frqq g huly epent . The

barrier ar Mg MURReE alt&AMiR erhtRRThert of itl{e'sxrleefll%tars%ﬁprb‘g)td 9 )f;éitlﬁés%ﬁt “W?rﬁ%hn

the 10 distal end of the needl e cannula passes co roug
barrier el erfarthersinclufiest atguide diegientl orrttie diubt revingeard laperbae ribdrethr@igbx pased,

to a secgnd extended. positi on wherein,t bar.rier .el enent surr.ounds the
i stal ond GTOERE iR dafiRe AbTeaal tEane A ik o s PO fined b IR Rt
distal end gbr élliengheed Botattntihdreid) ThedRtal eRNbRGE bakiek 68 iNTudebQ Hagidri er
armis provided to accept digital force to the barrier armto nove the

barrier ar melsiest hang a distab goh @ raexiaratien adst needls passopewmy therethroughotTher
alternative | t: € f ' L an
Further 1 nolieng cifEllis BosilRa 3P R aRRRT S, e el BEEAENAY oF BERRIAT |
needl e passhkysnty Thébareieh amu ghmovdble fremdit deagiinfickt retraneid pbbidommdiagin the

needl e nnula . fr first position substanti al dj acent the proxi mal
ona of e it ch Bk e etdlf badhB st oSpiRtsly i b e Tirasr o et
the needl e GaIWha dfshd i BahalLGs b6l RO RO cTdOKidiAbd phslionlWibin #RdS
of the needl e guard. A hinged arm havi ngggrom mal and di stal segnents

arti cul at ed beBicH R sHEPURdsr thelistsemnd plethrerssdls sanpdle toreYand AnGiftali n
the segment gonakiGyith e (it ol by ﬂféq{ekﬁggﬁgaufam& ﬁ‘ﬁﬁ@r &HﬁEﬁﬁ&fa@@gn theFRHAARC
e er 1s p

position where the segnents are exten rom oHe anot rovi ded.
The proxi malarmegpmemidedto sdeepthligit foree tm the b@hienanr ouhateghe barriar grar intothe of
the hub. . The di stal nent of the hinged armis articulated to the
needl e ddar d?co?agmﬁp‘i%gﬂ?ﬁlltmﬁhd di stal segnents of the hinged arm have

respective (doed)giSHE Arthdp edlfiative Enitoditendrof the ARUR AdsOABIVNES e Besent
position to the second position on the needle cannula and for preventing

the guard f idntenfusgeningludes ynasdipgnardhaxingagueimalyas » diskl endndagiesdinent s
100151 Al | ErBaE e O B e pb A FBAAE S B RNE ke oot o™
cannul a and fast position substantially adjacent the proximal end of the needle cannula to a second
20 position where a distal tip of the needle cannula is intermediate the opposed proximal and
distal ends of the needle guard. A hinged arm having proximal and distal segments
articulated to one another for movement between a first position wherein the segments
are substantially collapsed onto one another and a second position where the segments
are extended from one another is provided. The proximal segment of the hinged arm is
25  articulated to a portion of the hub. The distal segment of the hinged arm is articulated to
the needle guard. The proximal and distal segments of the hinged arm have respective
lengths for permitting the guard to move from the first position to the second position on
the needle cannula and for preventing the guard from moving distally beyond the second
position. The components of the hinged arm may be integrally molded of thermoplastic
30 matenal.
f0015] All embodiments of the present invention may include a needle cannula and a

pivotable needle shield having a cavity therein hingedly connected to the hub and capable
4



pi vot abl e needl e shield having a cavity therein hingedly connected to the
hub and capable 4 P-5979 of pivoting froma needl e exposing position,
which allows access to the distal end of the needle cannula, and a needle
protecting position wherein the distal end of the needle cannula is
within the cavity of the needle shield. 5 BRI EF DESCRI PTI ON OF THR_5979
DRAW NGS 100161 Fig. 1 is a perspective exploded view illustrating a
needl e assenbly of the present invention and a syringe barrel. 100171
Fig. 2 is aofpivepag fionea uecle exposdihg posital, evhichsaiohis\acads td e distat endiefthed t o
the syringe barrel. 10 100181 Fig. 3 is an enlarged parti] al

cross-secti &f e\‘iP‘@Wlaofan%ﬁener?é@ fgtea%%ﬁﬁq%ﬂw&eregyaﬁerfggalbm%ﬁ thgrnepdl 1
taken al ong chidd® Bwithid 8818 dfdne Aecdft sBidRET Spective view of the rel ease
el ement of the needle assenbl’y. 100201 Fig. 5 is an enlarged parti al
cross-sectional view of the needle assenbly and syringe barrel

illustrating the position ree hub and barrel tip
15 engagénent. 100211 FigBE%E$§ﬁ§cﬁg$§§§gﬁhﬁgﬁggygggﬁﬁgﬁoss-sectional Vi ew
of the needli@i@gsFarhliyapedpéciee eglodeddtevd Alus@hting PneedidiabsenblPofthe predent
100221 Fig. .7 is a partial cross-sectional perspective view illustrating
the needl e a&sBHeN 3nd & 5yringe bl v engaged to a syringe barrel. 20 100231
Fig. $is a Specty j Sy L r - aht ' edl e
nsgentl y” Ao 2L Bl SieR 8t chal aEeRCoFPiellt EhiRiid b BEC)
cross-sect i eyadgetasal. of t he syringe barrel and needle assenbly of Fig. 8

taken al,gng _line.9-9, .1002 Fi,g. .10 is an alter.nati rel ease el.enent of
the- pr od8nt WOHIGRTE ohis 35 eXastbpsa) sy Salabup o fre e R Uil it nal
vi ew of t he syeh@anaePdfaEN taRén Mok link®-3t aken al ong |ine 11-11. 100271
Fig. 12 illustrates a needl e assenbly having the rel ease el enment of Fig.
10 and the [9¥i Kige 4dnp perPrestyoYiEwof the relsase clapeh gbthe mecds asserablyar rel tip

and the hubdQORRL Fiday Liralghapal] b oEAS HRE! 6OMeSelie Sl Wi ew
of the needﬂe%gssgébly %ﬁ %%é& L i2 rfctﬁ%naf@y %ngggg fost e yr?nge
barrel tip. syringe barrel illustrating the position of the release element before hub and barrel tip

15  engagement.
[0021] Fig. 6 is a perspective partial cross-sectional view of the needle assembly and the
syringe barrel tip similar to Fig. 3.
(00221 Fig. 7 is a partial cross-sectional perspective view illustrating the needle assembly
frictionally engaged to a syringe barrel.

20 [0023] Fig. 8 is a perspective view of a syringe barrel and an alternative needle assembly
having a rotatable needle shield.
[0024] Fig. 9 is an enlarged cross-sectional view of the syringe barrel and needle
assembly of Fig. 8 taken along line 9-9.
{0025] Fig. 10 is an alternative release element of the present invention.

25 [0026] Fig. 11 is a perspective cross-sectional view of the release element of Fig. 10
taken along line 11-11.
[0027] Fig. 12 illustrates a needle assembly having the release element of Fig. 10 and the
syringe barrel before frictional engagement of the barrel tip and the hub.
[0028] Fig. 13 is a partial cross-section side elevation view of the needle assembly of Fig.

30 12 frictionally engaged to the syringe barrel tip.



5 P-5979 100291 Fig. 14 is a side-elevational view of an alternative
enbodi nent of the needle assenbly of the present invention illustrated
after frictional engagenent with a syringe barrel tip. [00301 Fig. 15 is
a cross-sectional view of the needl e assenbly and syringe barrel of Fig.
5 14 taken along line 15-15. [00311 Fig. 16 is side-el evational vipsw7of
anot her alternative enbodi nent of the needle assenbly of the present
invention illustrated after frictional engagenent with a syringe barrel
tip. 100321 |Wey. FigZ lidsisaa sidesbevstbmial oieal of ke wlternativecernb®timentasss twtiegdland

syringe barrel Fig. 10 16 taken along line 17-17. [00331 Fig. 18 is a
partial cr o§§s-e§"§bi ?’t)ﬁlﬁlpr?ﬁe’éwnﬁ?n“gﬁd{hﬂﬁé’iat | afieF ﬁ%‘iq"%) GRE Miitheg syrHige
needl e assemhhd tRf the present invention illustrated before frictional
engagenment with a syringe barrel tip. 100341 Figs. 19 and 20 illustrate
t he needl e #938nHig lgﬁs Frigss-segtiofal giews ofi the hesdlel assep®bly anrhgyeimgn bamélioff Fig.

syringe barnel 1] ! (&l g. 21 is a perspective view of another
al t er nat ?velﬁéaek%bglogég@g@ ﬁbf the present invention. 100361 Fig. 22 is

an enl ar ged [eBQs Figs d6tis eidalelevatonabliethef aneswt sltaaaigsizinbodimdnt gf thé hekdlken
along line 21-%}% Zgg]ﬁDETAI LED DESCI?* PTI hgo 71. While this invention is
satisfied bysemblyaPhibsPsesent Muenion;instrated afiep fgtional eneagement Wil A yTget he
drawi ngs angaMélltp. herein be described in detail, preferred enbodiments of
the invention with the understanding that the present disclosure is to be
consi der ed P93%xEmmpIldnsa efosy-sestipnal niswpdidke ndedierngsamble and syminge Hamad of Fig.

i ntendedt o, ki 1 ion to the enbodinents illustrated. The scope
of the ?%verllbitz[(?ﬁh\?mollagl%g\{?rngured by the appended clainms and their

equi val ent s jooj)OBR] 1Bed & paritiaDcross-decional diew, ofandihel slfdmatiev icidodineht 6Sthe
2 i st al ondousle aamBSIQHER PRt RRENe DUGHF CLOETOT FRTO SRGRGPTULNAl
axis 25. A @%g’éfba}r@ptliﬂgdes an open proximal end 32 with a cavity
[0034] Figs. 19 and 20 illustrate the needle assembly of Fig. 18 after frictional
15  engagement with a syringe barrel tip.
[0035] Fig. 21 is a perspective view of another alternative needle assembly of the present
invention.
[0036] Fig. 22 is an enlarged cross-sectional view of the needle assembly of Fig. 21 takén
along line 21-21,
20
DETAILED DESCRIPTION
[0037] While this invention is satisfied by embodiments in many different forms, there
are shown in the drawings and will herein be described in detail, preferred embodiments
of the invention with the understanding that the present disclosure is to be considered
25  exemplary of the principles of the invention and not intended to limit the invention to the
embodiments illustrated. The scope of the invention will be measured by the appended
claims and their equivalents.
[0038] Referring to Figs. 1-7, a medical device such as needle assembly 2@ includes a
needle cannula 21 having a proximal end 22, a distal end 23 and a lumen 24 therethrough
30  defining a longitudinal axis 25. A hub 31 includes an open proximal end 32 with a cavity
33 therein, a distal end 34 and a passageway 35 therethrough. The cavity is part of the

passageway. The proximal end of the needle cannula is joined to the distal end of the hub
6



33 therein, a distal end 34 and a passageway 35 therethrough. The cavity
Is part of the passageway. The proxi mal end of the needle cannula is
joined to the distal end of the hub 6 P-5979 so that the |unmen of the
needl e cannuia is in fluid comunication with the passageway of the hub.

[ 0039] Needl e cannula 21 is preferably made of netal such as stai pl®gse
steel and can be held to the hub using various manufacturing nethods with
adhesi ves such as epoxy being 5 preferred. The hub is preferably made of

i nj ecti on msb deibthe lpineas of the vecte cannplaliyipribpy benmpnipaiopetikly the pessageway of
polycarbona§% and conbi nati ons thereof. The needle cannula and hub may be
integrally %r%%b of thernoplastic material. The needle assenbly can be

used with aoae)i eleydielcatduld i tsgﬁéﬁfa%ly fiadd 6LmeIPMICHYs Btafrldss kReCARI GAlbky
shaped luer tip such as_a hypoderm c syringe. 10 [0040] A syringe includes

syringe bar heid tg thefubi usigavariays manwagtprargemethodorithadhgsiyes R AbRROXBbeingn
coni cal 13 oRStgaey PUTRE T iE SRl gl o hHOR ARGMOTIANE SiiE'S
assenbly i s polyprupylened poiyethplens ypolpgebdnater ehd sombinationshehetaolist The aredial |y
avi Ty i nt KET, LAY e LA T L1 S BORRUASHE CHRPGR WD ARDE
cavity. A CQReRbIY Winf Bt Relafitlih vaRQ9 UFF1AS et RYices Havidg b TERto-B¥idalll S
havi ng conpl enentary luer fittings is that the needl e assenbly may becone

| oosened or skaPse higadiegueh a5 yipederini¢ HGwEEi p during use. This nay happen
because hhe er n Y OHgn i forc by t he
needl e ﬁgb tj%lw'ﬁhé gg’?’?g& H‘H“ggso Sé’rﬁ@gt e lflgér g%ﬁ‘%@ apﬁléfsdgus?%ﬂgf 6? h%eﬁﬁ%fgggt i on
process and/ichamberrédesn bpahugrectnchl end 64,namd rapdistalPéhduESeincluding dg eldnigeterfasdi- e
assenbly from.t arrel, 411 The esent inventio rovides a nedi cal
devi ce havi ﬁ@“lﬁgﬁﬁ aﬁe‘?rl‘éi’né'? VPBtd F .,mt.@]é}??r?iléro&glhe CenqttS, 2 @Eﬂ ‘an
be used wi t Romid¥tedtiaB@kpringé@are! ko tHak lihd ﬁﬁstb-@oﬂf;ﬂéﬂ &iAped PO YVEHuiegt i on
of the needl e assenbly to the luer slip fitting and to allow for nore

uni f or m i nshg3gameRWith thecusto-gpnicallyshaned| caviein the byl ead theHamen g Byid
This i ovepent | Sy t.shed nt
such arsn:i ?el gase ef‘%“n%’ﬁ%"’ﬁﬁgﬁ%"ﬁtﬁe% %%@é%gé%t}g%fé}fﬁeeeﬁ{?uagsénﬁlelﬁggg% el enent
45 i s positibemeld Hagingl crkplérhertaly t uegrh fittngg g eae rthe neédld lassemblis ey cloeomal | y

cbodi ment T9RTRE) LR ERRER T e e 1B, e e, ds iy Hairen Besecg ¢
33. Means f @ker does not apply enough axial force to properly engage the needle hub to the barrel tip,
and the hydraulic pressure of the injection process and/or forces induced during normal
20 use dislodge the needle assembly from the barrel.
[0041] The present invention provides a medical device having a fluid transfer fitting,
such as a needle hub, which can be used with any standard luer slip fitting to provide
improved retention of the needle assembly to the luer slip fitting and to allow for more
uniform installation force as will be explained in detail hereinafter. This itnprovement is
25  accomplished through the use of a release element such as release element 45 in the
passageway of the hub. Release element 45 is positioned to block fluid-tight engagement
of the frusto-conically shaped tip of the syringe barrel with the cavity of the hub. In this
embodiment the release element is positioned in a distal end 41 of cavity 33. Means for
releasing at least part of the release element, upon application of a proximally directed
30  force on the hub, to allow the abrupt fluid-tight engagement of the tip and the cavity in
the hub is provided. In this embodiment, means for releasing includes a discontinuity on

the release element or the hub engaging a complementary discontinuity on the other of
7



rel easing at |east part of the rel ease el enent, upon application of a
proximally directed 30 force on the hub, to allow the abrupt fluid-tight
engagenent of the tip and the cavity in the hub is provided. In this
enbodi nent, neans for releasing includes a discontinuity on the release
el ement or the hub engaging a conplenentary discontinuity on the etd4ggp of
7 P-5979 the rel ease elenent or the hub. Discontinuities are configured to
di sengage upon the application of a proximally directed force on the hub.
In this enbokb ndeuss etehenhuobthei ndl. uBEsomtinmiteesi ama kbnfigiredent diserigagd opon the
extension 37 _in t.he passage aving.a discontinyity in.the for f

i T pr o GEPIRGHOB ST B AHATY BT odiceith Ry 18 s cBRORGRETE GuBi 1 ow
fluid flow tifylQugha thi6xiRANS AGRNRN ABbw elxkddSDn a8y R NhL apassipaeay Ihving a

Rel ease el enent 45 contains a conpl ementary disconti nui Y in t%e form of

i nwar dly  didissentawits dgeths sformerfetadial pagicetionp3®jteeredron Hdloah gxtensien dyis

di rect edsedqgd Bl b aBAIILAYST b QuhSheRRG e Ry BLELISh SRl bace 30,

proxinaIPy ed force used to e
of the barr &ecldase algplenedS cSpramisfd cahplgmenthsy Hiecantinbiet wedre f@mpodiiwardlyend

47 of the rel eas | enent and dj.stal . end of ti 7 will cause radial
proj ecti on @gesﬂﬂgteﬁse %b&t"@‘”&li % grojegtign Sgyanél \ﬂ@@ff@ﬂ dirgered £62% 146 HE

rel ease el enghfiguréd kPG When RErEARRBIBIPRIxih Ay THY&1ddOfoYR $hed 9o khggeat
| east a portion of the release ‘elenent is I1n anriular space 39 of the hub.

The rel at i véheycayisy whtthe kubeersthedip ofttbe batrelds epplistieBpecificallyothe foree betwdeny of

t he hub,t.0 enga i of the i e .barre 1 ffiaCl ce
L oCorovilhS EREGRE bICAT P upl el SYRENTRA RS ld 63 of b a7kl baude pldfh
surface 40 @kojectidviI8yof3HBe hbl t@disenage tavadlyfdieted @dgd 46 bp e eleas: dianént

illustrated |n Fig, 7. An inportant dvantage of the present jpvention is
that the relPBA¥lgeihe FelEiseflanen do maye danvasd so thrat detsed PPB“’Br?)tJv‘BEée &e

audi bl e cli cleref fNAnlP sERIAIST thdGub.| ThOTeliRIP LS reRA OF the FQease
maxi m ze the tactile feeling when engagenent occurs to give the user

positive 2Glomeatipinvks thheavityted thedudlte engage thisl tip ofshpsioipge byred ygtigmdficientt he
syringe Rarr, ' . 00 An. .| t f Pl eS Lnkention
2 hat e e Wb Brovidt Al THAIGAL IRt B9 Seflech aF JBES Fltoct M | e
tip of the syvin3fakbin eltsidasurfdee 70 afitipy67] s bdshitlubtediint Fig. 3 An important
pre-determ ned force i ch can praqvide general ly adequate frjcgtion
interfer encég’f’qnﬁagﬁe? nPIEFRET HEYSFIHAR it H@‘ts Fifﬁ@%ﬂet slpmend 3nd, b 41 g’e

feature eli rbh@hRsd #oprbtife aRialidiblé Btk When mubt&l]gggw WeChip bhhe baRell Mdldre

syringe barrel using less than a predeterm ned force needed to provide a
frictional ithtrepfiaizgnte weetiletfaelingnvhen pogegemenpeccurs to give the user positive

20  feedback that the needle assembly is properly engaged to the syringe barrel tip. -
[0042} An important advantage of the present invention is that it will not allow a
frictional fluid-tight engagement between the tip of the syringe barrel and the cavity in
the hub until a pre-determined force which can provide a generally adequate frictional
interference fit between the hub and the syringe tip is reached. This feature eliminates

25  the ability of the user to connect the hub to the syringe barrel using less than a
predetermined force needed to provide a frictional interference fit that will usually be
strong enough to maintain itself during normal use of the medical device. This important
advantage can be achieved when using the present invention with standard luer slip tips
on syringe barrels and other fluid delivery devices without the need to modify the luer tip.

30  [0043] The discontinuities and complementary discontinuities on the release element and
the hub can encompass a wide variety of structures including projections and recesses

either singular or multiple to produce a snap-fit arrangement or overlapping dimensions
8



strong enough to maintain itself during normal use of the nedical device.
This inportant advantage can be achi eved when using the present invention
with standard luer slip tips on syringe barrels and other fluid delivery
devices without the need to nodify the luer tip. 30 [00431 The

di scontinuities and conplenentary discontinuities on the rel ease elsment
and the hub can enconpass a wide variety of structures including
projections and recesses either singular or nultiple to produce a
snap-fit ar ltcaplgémﬂ press-fvrelatiasbipopteleamehs redease deRert 3O thechybrand wagations

press-fit reglati.onshi.p . between.the rel ease el ement .a d t he hub

vari ations ﬁ{eﬁeeolf é”g}er?}ﬁg}eeﬁ }é\?e ageRlerpelit st ovgrentg pﬁ}(j ERESEEBR “éit ﬁ‘ﬁ%’?‘hal
engagement w dledsbahdtoomt OMeexhseﬁﬁefereaﬁﬁ%efag QRed WaRisSisk Mtenti&l &R $ichdieahe Used
herein is intended to include the structures described above and ot her

nmeans such &&ui¥sedpsgEbedbabove ahdioties nacgnn suchi asrashesives topdeangibleeconseesiope
el ement and bEmR}g %ﬁ&helaflgﬁ i%.n&) 'ihedﬁlﬁc‘gﬁzgﬁ %}eaﬂ R Qm%&ﬂle to'gwoagaﬁf)(fat o o?
ans r

desired force el easing nma nclu enent
bet ween t héherdesieed fored. eNends ﬁndeledsmghnhy aléd incldalesaﬁ additiondli edsifientt defween t hi n

t he purV|em10f resent inventi and the |n rfe ence or snap
rel ati onshi f€¥e etaﬁeee‘%g{eﬁ'i ﬁ‘?%&eelFLg’rre%{ﬁ fhsse Y%“H’Eﬂ) Ug't“r '&Féﬂlwlﬁwm g'g‘e 1-7

is nmerely r9&rsaﬁ¢meﬁﬁbxvean@fthetlhf%$@rdﬁ@wr ﬁ@ﬁ%"t Péléﬁotnhlﬁﬁ ofﬁﬁréﬁ%@el?ﬁ&t to
rel ease el enment is nadé of sheet netal such as stainless steel” but can be

fabricated the habullepgratedrn Eigs. bff isvmershy @p@smlvcoﬁmemy pssibilitigs. wi | |
al | ow I tl? &09?[] Theénéellaésg ef(ljﬁ%]e% i pnatdg orf%hgeq et Sglgon t a%HQJs s(f&tl Q! (:8{ géhe

desired ase erla S us
construct t fiabricathd dmal widevaietf af:man‘enﬁis &hd oaﬁnﬂgnmmay tHaywnll Ei(bdw 08 tperform

applications i,nval vin | astic tips.on standard |uer tip syrjnges and
oPher 71 ui i SRERgh & EklCag gperb e aipligatioR plheysectrachioreea Therdesirest late BAY or
greater thaga9-vakd dnlthd rr&%ﬂﬁﬂﬁ)sed f coASiPdl B B 2R URSsul a8 fiRkIe 8B ke Rhvilyne

rel ease elenment. A release under a proxinally directed force of between 1

kg and 5kg Fgr mopcapnlieationsiinvelving plasiic tips oprsmdendder tironamges andlmber fiid best
i1 lustr I 0, to

Syri nge?%ar rrhﬁ[‘]sfglcggfce%a ?: ﬁ‘g‘alg%d‘p& eglnfggt% ?? cﬁﬂ%i?oé gaot%rlsﬂ@% (?‘@1‘?%{]1 %%mgsaqr rel
tip into thdesi2atd cansé theaclnasealf khe-rslkageatensany.i Ayrekaﬁsetdndeﬂmdkmdﬂyhhmmdl
distal end Q9 of .tip 67 con roximal . end 47 of | ease el enent 45 and
appl yi ng an %fﬁ‘f%ﬁbef etf'elkﬁtﬂlﬁaggg MP‘?‘B‘ Féﬁ“%ilsﬁo'mfiﬁe‘s P@?‘gﬁge el enent and

al l ow t he alosspt 1 bhdél bs bést MusBNSRUEPRI! 3 fhd 5178 nbddl ARENBIP20GS Cbinéctelifto t he
hub as illustrated in Fig. 7. During installation, all of part of the

rel ease el eREHES Wb()lo‘?)sphiplﬂg the elongateufusteroonisallyoshapeds hareel ity dwte rthe of
the barpgl h‘u&o%ﬂwﬁﬁ‘ﬁsﬂﬂpd %ﬁmyt Jf the needle hub until distal end 69 of tip 67 contacts

proximal end 47 of release element 45 and applying an axial force sufficient to release
the release element and allow the abrupt fluid-tight engagement of the tip and the cavity
in the hub as illustrated in Fig. 7. During installation, all or part of the release element
moves distally in the hub cavity to allow engagement of the barrel tip and the hub cavity.
25  [o046] Figs. 8-9 illustrate an alternative embodiment of the needle assembly of the
present invention. In this embodiment, needie assembly 120 includes a needle cannula
121 having a proximal end 122, a distal end 123 and a hub 131. Hub 131 includes an
open proximal end 132 with a frusto-conically shaped cavity 133, a distal end 134 and a
passageway 135 therethrough. The cavity is part of the passageway. The proximal end
30  of the needle cannula is joined to the distal end of the hub so that the lumen of the needle
cannula is in fluid communication with the passageway. A release element 145 is in the

passageway of the hub positioned to block fluid-tight engagement of the frusto-conically
9



25 (0046] Figs. 8-9 illustrate an alternative enbodi nent of the needle
assenbly of the present invention. In this enbodi nent, needle assenbly
120 includes a needle cannula 121 having a proximl end 122, a distal end
123 and a hub 131. Hub 131 includes an open proximal end 132 with a
frusto-conically shaped cavity 133, a distal end 134 and a passagsyay 135
t heret hrough. The cavity is part of the passageway. The proxi mal end 30 of
the needle cannula is joined to the distal end of the hub so that the

| umen of t hehaped @be\/iﬂc thervalisy pSthie Ihub luntibalt onparmoCtht ireleasaietdmenh & displaced

assagewa A rel.ease el enent, 145, t he ass f the h
et Y ona (BB I R ReT A Y “Rinmelufk raudl R She el Senridy e disal
P-5979 shapefid bf theWytifigd bidret @Y iak mlgt:atfeb@n P 09U dldas@blemefit P! fan&fonk e a
rel ease elenent is displaced distally in e passa%emay by action of

force appl i &@nilap manacr a5 releass deraens 45 ipyhe ﬁébtﬂil@ﬁlalof 16%." Hub 13¥ furthye
barrel tSp ?r?c}ddeé Lﬁsérvg‘faﬁfg ﬁ dE: elislﬁelvﬁjﬁ I&rc}lﬁf%cqjhﬁgcftg h$ ?1 Eshllan?-iub

simlar manner as r ease
131 furt her chpablecofupiesting ﬁbmm adiﬂdhe évepeeihg pﬁkltl&ﬂl Chs lilldstradddcib ths r8-poehikl

connected to_the hub an apabl e voting from a needl e exposin

posi tion, a@le¥y agcpfsaioe@ 4355 fstig cols cAILa PS8 nERbe BEOIRCHG OSIEPR { al
end of the %@%@th@mle%d%P%eahega@@!nﬁmnﬁ@aﬁﬁﬁd éﬁlrgqm);%ne\eﬁ@rs@bﬁ tpe
distal end of the needle cannula is wthin cavit 72 of the nee

shield. A swrwatagewsed topsevideothe pixotaide ltehémpshmbqwm the halt arshibi npedbeshisddn

he hub d I l.
e, 80 R B b BRI a B BB R My BBy (e
needl e shi ehfblema@esh@neddldﬂ@hislun@gigéb el thoesihg! 074 @nptheVivtetot p@vide the

pi vot abl e relatlb%é_@F [0047] After use, the user pivots the needle
shi el d i nt oPEREDHIE ‘Bmﬁﬂbtectlng position by applying a digital force to

the needl e $jig! ﬂfterc-‘uééh tie Lts@f _I_ﬁﬁot@"%ﬁe RdedleSRjid fuid HERREAL rdt&tm%%ogh&?ﬁf' on

A as illustrated in |g resent invention is especially usefu
a hi nged neepplging|# @gdalrfeecélte ﬂms@diﬂ shield-oSueh A forge haﬁoathleast facoppongrit di may

contri byte 0 gonnect i on from
Che Syritne e A KUALERL e € SORRREHIOMRh it SRenBR b EnR3s ST |
of a proper hyecilmslhall:llrmddlhwbsen{bﬂ)ﬁ48brchgSs addihet Zoick | wisith fiag o@ﬂtrfbluteem:)rmél ve

enbodi nent of. t he dj.cal devic f th esent |nvent|
enmbodi nent , uamwgeaﬁ scoppasign ?? dﬁ? Res égsegn%[y 3 Methe SYHDES alzlelWhlaB By a
pr oxi mal en?'es?s% b)ﬂh@ fr%tﬁhaﬁﬁ'l@rf@r@gceaﬁtldf rﬁﬂoﬁeﬁ? ihdtle8 b ough. A hub 231

Vi

i ncludes an open proximal end 232 wth a cavify 233 therein, a distal end
234 and a [0048] Figs. 10-12 ﬂlustrate an alternative embodiment of the medical device of the

20  present invention. In this embodiment, a needle assembly 220 includes a needle cannula
221 having a proximal end 222, a distal end and a lumen 224 therethrough. A hub 231
includes an open proximal end 232 with a cavity 233 therein, a distal end 234 and a
passageway 235 therethrough. The cavity is part of the passageway. The proximal end
of the needle cannula is joined to the distal end of the hub so that the lumen of the needle

25  cannula is in fluid communication with the passageway of the hub. Needle assembly 220
is illustrated with a syringe barrel 61 having a distal end 65 including an elongate frusto-
conically-shaped tip 57 having a conduit 58 therethrough. As with the embodiment of
Figs. 1-7, the present embodiment includes a release element 245 in the passageway of
the hub, positioned to block fluid-tight engagement of the frusto-conically-shaped tip

30  with the cavity in the hub, as best illustrated in Fig. 12. Release element 245 includes a
proximal end 247 and a distal end 249 capable of telescoping action with respect to each

other. In this embodiment, means for releasing includes at least one frangible link 250
10



passageway 235 therethrough. The cavity is part of the passageway. The
proxi mal end of the needle cannula is joined to the distal end of the hub
so that the lumen of the needle 25 cannula is in fluid comrunication with
t he passageway of the hub. Needle assenbly 220 is illustrated with a
syringe barrel 61 having a distal end 65 including an el ongate frysi®g
coni cal |l y-shaped tip 57 having a conduit 58 therethrough. As with the
enbodi ment of Figs. 1-7, the present enbodi nent includes a rel ease

el ement 245 Hemdehehqomsmgémmyammeﬂh&ﬂ b of the s¢lédsoBlethehd TheORdngibleligk isi ght

engagenent frusto-coni cal | y- shape O wt e cavi in.the
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respect to each other. In this enbodi nent, means ftor releasing includes
at | east onengaggmghboletheisyringesioarned tip-and 2he besdieeessernbls hub@ibest! illasicatednid t he

distal end | el he, f i nk bl.e
appl | cat bon 0 5 pPESRRS PR af PO Bnh fuchipais PR Rt

end di st al etﬂlgﬁlngfprdjét&lthBE&&@clﬂémmnt@&fe1hﬁh6§@ﬂlh@di&al porties pe tHe rkleaseach
other to all w enggg nt of .the syri n%e barrel tip and the needle .
assenbl y hut? 1gRjag prjestion ¢ mtendgd to alignmand aspisk theadistalpartiohwith t he

rel ease el eregbofib HeRbxiAChHHES aﬁepﬁﬁ@ﬂg Mﬁl?%%(ﬂ?ﬁs%?okeﬁltb%@!]p%ﬁﬁé% i on

251 which extends into the interior of portion o e rel ease
el ement . Thdelagcoping ngtign beteedn; the twe clementad dlereshauld he ableast oae frenglbhdmk

di st al rti. S ot [ OX ortio aft er _frangi. i nk
550, s 1o ournd Faibhee | RRGE il mlaRE St BB in Dol prelrmblioat it Aot wo

el ements. The¢ferrahhal ttie ABtahtnd 6t rédéie tlefdnd Hak @n bpétingBetein Fai"g% eh&nhgﬂﬁ&e
element with a Iurallt o?f frangi bl e | jnks being preferred. S also

preferred tR4FePt pleleast opR of thepreximah gnd of b selease slrmient When g @agwwgnk
therein |ar Qﬁoi&:ﬂougﬂe 8eas@ CAGRnt Eﬁf th@ﬁﬁéseﬂaéﬁlb&fmfﬂ fefabl cﬁﬂﬁn@%ﬁ& oot

rel ease el enent when the frangible k is broken he r €l ease el e

t he present sbhapsddvitheone q;xdedfehatﬂlqm slemght haorimigcanl dwmd@ﬁameur which ip swalderd of
t he rel se V, si,de di,a i | | h n
the i nsﬁg &?%Irrg't%%mg?d 1Otlﬁ Oth roefld r}:gthr &F g%lsgeele eenrtrem %ngjér alrlllgl bl e
i nk ext endstehéd beeren Iﬂ&a 1n§ﬁlbdﬁarﬂ¢tmcbtheadﬂﬂ51ﬂé1€1aﬁwtei] dEhed framgiblerlinkTine

f i bl I [ 1 d th th | d
il otol ends Reihly PEmlcoated B the Rkimrl g Al e/t B SUrRE eloment
el astoner s ehealaOarRahfRa: Helidners g b uded %fmﬁan%mﬂe hanlatahﬁg

di sengageabl e structures between the proXi mal and di stal portions all
whi ch 20 ar avitli eth¢ndisengagsablo sewetaes betwegn be praximahaad distal portiens ahbpﬁthhl y

formed Hpangyblgnld purview of the present invention. The integrally formed frangible link

illustrated is merely representative of one of these many possibilities, all of which are
within the purview of the present invention.

[0049] Figs. 14 and 15 illustrate another alternative embodiment of the medical device of

the present invention. In this embodiment, needle assembly 320 includes a needle

25  cannula 321 having a proximal end 322, a distal end 323 and a lumen therethrough. A

hub 331 includes an open proximal end 332 with a frusto-conically-shaped cavity 333

therein, a distal end 334 and a passageway therethrough. The cavity is part of the

passageway. The proximal end of the needle cannula is joined to the distal end of the hub

so that the lumen is in fluid communication with the passageway. A release element 3435

30 is in the passageway of the hub positioned to block fluid-tight engagement of frusto-

conically shaped tip 67 of syringe barrel 61 with the cavity of the hub until all or part of

the release element is displaced distally in the passageway by action of force applied to
11



illustrated is nerely representative of one of these many possibilities,
all of which are wthin the purview of the present invention. 100491
Figs. 14 and 15 illustrate another alternative enbodi nent of the mnedical
device of the present invention. In this enbodi nent, needle assenbly 320
I ncludes a needle 25 cannula 321 having a proxinmal end 322, a di tﬁggend
323 and a lunen therethrough. A hub 331 includes an open prOX|naI 332
with a frusto-conically-shaped cavity 333 therein, a distal end 334 and a
passageway fhereplabd ereaRnt T eneCAMthk dhd Sf ﬂﬂ@rsSrnﬁ)%e sl 1P 38 SRGRME- meg
proxi mal end of the needle cannula is joined to the distal end of fhe hub
so that the Relpgemh elesnonh 385 ufuactiossminng canilasnmannen asheelgsse stegronh245 Anr Beease
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coni ca
barrel 61 wiapdriir&87T tierethrondh. tAkEelbn@it&Jbﬁrhbr athl 379I‘ha1.31agt'1 pﬂimmhm]drasbaade
el ement is gl Saﬁl aaed di staII I n the passageway by action of force applied
to 11 P-3979fi&nf 18 aneludisehbitienglenrrl Iisemdisah and 881 heharmigreelemaent e

tip as illugidigied kau'ﬁhlgend]‘%%ZB aB@ﬂaP&ﬁl@S@la‘ﬁH@'ﬁEe(ﬁé‘Easfs%%y Qgétﬁeﬂstlﬂoﬁéﬂ” | ar

manner as rel ease element 245 in the nbodi ment 10-13. H 331
further |ncﬂhdésnwrgumdepemenmﬂkwﬁmﬁthawpﬂgnanfﬂupgndmpbn@ﬂﬂamhﬂmemnﬂgugh

An el ongate barrier oximal, end,380 and a 5 .dj end

28151 mol aceRaiuld, 51 pBlifnth Sae R Ml Pl SRR PecBBONEy Brabe tRinek

includes a legiehirelhechagricd@Bemont insdvabledivin #98astud rsiretRedl pofIAGS AusWad 386
therethrough The barrier armis p03|t|oned within the aperture of the

gui de ell8ne it Fighd 4 he wheesin te disigl epd pEth f:ge%w@www%@ﬂy@w@aﬂhpy
within the peedl %ld?x?e?x?%setmytthdlétéleenlaaéff 8" neefle SRR i %r *égpd%@&rﬂoei 1géo|ﬂ£ri]fent

I's nmovable fromat least a first retracted position, trated
Figs. 14-15 exmn@dmomttphéﬂa:t|1klmmtedhwhcrblmthebmeld¢lan¢mrmmblaldpalmsd;stal end of

conpl etely throu t he arrier ha i stal

needl e canntLtllTe 54 gﬂ’ 31830 ptr?)vegt i’cén g’HhB?%l t9% ﬁ' (‘ﬁ‘ﬂ% Ml e

i | lustrat edheéﬂl@liz@lmﬂlat @Eﬁb@drh@ﬁta@s&ffﬁé&.’imnr e Balsiet fren iﬂlpﬁéﬁﬂecﬁﬂbdalﬁjlymg he
needl e cannul a to prevent i.ncidental contact with tip 326 on the st al

end of the digdiabforcetaihrbasricrarmtn gove thehagder %‘Hrlmaé'éﬂ spaondyextended pesiv@y ar m
i s providedhQris aBRInY ﬂlﬂgedl% géég%lngl Cfl%'i?ﬁ Goc® td (He_ffdeP Boniatt 'Ilnth:erH% AE

barrier ann into the 'secon osition. Thi's 1s acconplish e
appl yi ng a dHagfi &bmpotlteme in diredtionfB agalustratetidotFig. u14 adbe apeiturg intthe geldst a
conmponent in, dir on B trated_in F ,bn_the

TR Rl enrBlsHehf bl shihel tbdtdick BGH witenfuhis Soiperti eI STRTIHE BetBle' S | |

to gui de tharhdeftweeh the first retracted position and the second extended position. The barrier
20 arm may be curved or the aperture in the guide element angled so that the needle
passageway misaligns with tip 326 on the needle cannula to help prevent movement of

the barrier element from the second extended position.
foos0] Figs. 16-17 illustrate another alternative embodiment of the needle assembly of
the present invention. In this embodiment, needle assembly 420 includes a needle
25 cannula 421 having a proximal end 422, a distal end 423 and a hub 431. Hub 431
includes an open proximal end 432 with a frusto-conically shaped cavity 433, a distal end
434 and a passageway 435 therethrough. The cavity is part of the passageway. The
proximal end of the needle cannula is joined to the distal end of the hub so that the lumen
of the needle cannula is in fluid communication with the passageway. A release element
30 445 is in the passageway of the hub positioned to block fluid-tight engagement of a
frusto-conically shaped tip such as tip 67 on syringe barrel 61 with the cavity of the hub

until all or part of the release element is displaced distally in the passageway by action of
12



arm between the first retracted position and the second extended position.
The barrier 20 arm may be curved or the aperture in the guide el enent

angl ed so that the needle passageway nmisaligns with tip 326 on the needle
cannula to hel p prevent novenment of the barrier elenent fromthe second
ext ended position. FO050] Figs. 16-17 illustrate another alternatipy&rq
enbodi nent of the needle assenbly of the present invention. In this
enbodi ment, needl e assenbly 420 includes a needle 25 cannula 421 having a

proxi mal endordppleddd Hedtlefodlehht By thedlidhdl nd Sfithe Eltthgd Ddrréing 44dBSstaedopen
proxi mal end 432 wth a frusto-conically shaped cavity 433, a distal end

434 and a pad§igdhaReleass dlemaed AP HungHonsTiRa simijarimanner t94he relgase plement 245
assageway. : Opal | 2 1.Syuk Qi ned

G tal end o P! T ecPBthsmip G20 0aRLE FEROU 8 delut JuAICHMIE 5, |

communi cat i gooximbhend 489 s diapbvay 49% ané | scuczdlecpassugen ay3 @9 U feréthrough.t [Tthe

passageway of the hub. positioned to block flujd-tight. engagenent of.

P ust o ooni Seaf puaials ROV Hl S0k 1B REle arly SomInGes arRE BEsaRiaNy he
cavity of thgjabeth to YR ploxahdl @ dTaht neédld BBl 88 FIRsRhRABATFIES 19l 19Pkqged
distally in the passageway by action of 12 P-5979 force applied to the

rel ease el erfeqond Bpsitigs ‘irese 4 digpldtip 426 (o8 negdle grnule isr istermegiatgsthe oppesedat ed

in Fig. 17. - £aS 4456 cl.i i N asim | [ to

rel ease el e@e%ﬁ{lﬁgh%ae?ﬁﬁﬁ%%s. éfllb{e?%. é"lﬁgde]a?ée é"’s}sl%ﬁgq f}gﬁlfgf fhgﬁnﬁear plltoglc Eﬂdes
a needl e guaeghneBd9hand mdisal sqpreni 4954 whiohl akSPiicudatell Btoak andtierBOmdRement
needl e ﬁssggewaf./ 4%91 t her etvfriéou h. The 5 neégl e_q aros1 I s .novabl e al ong
the needPe OCHNYFSH 2 FFIAPSUOR Whete he Seamets are susiantislly gojlapsedjontasone angthehe
proxi mal  engs Qfusfrited HERIGL &1 6CON B Rsecdfid bbditi W8dre the!sBarfibrids are bRrehded fréina
second position where a distal tip 426 of needle cannula is internediate

t he opposed ongppstheral Thenprowimsd a¢gmeantof B hieged| asms artigulssd. to A prrtiereef Giem
492 havi ng raxi nal t,.49 d di e t. 4 id=h .. are
articul at ed%tug @@e@n%tﬁ@?@%ﬁ%@é@e&nf ‘%?E@n a iarssﬁﬁﬁ%\ggt%i (’)Iﬁ dy ere
t he segnment smbpdinsenbs Theatdisadl Isygmait lofipbebinged amo iweardauihted to nealle ghdrd 488 at ed

in Figs.,_16-17, .apnd a ,secqnd .position ere the segnen are extended from
one anotlﬁer threpgh hings ﬁﬁél §‘€@ﬁéﬁ§°gfﬂemt‘¥% ‘Fﬂdnéfétﬁl %ﬁg%ﬁepts‘%%r ‘l‘rF(?ﬁtl’%’ﬁaé‘ajd‘f"Hha
portion of t&pecthisBachiied @hrodgiShinpe 497, eTH Fbxiflal MESiSHICRNBNME BB hifgégh as
hinge 495 in this enbodinent. The distal 'segnment of the hinged armis

articul at ed 2/ hexedespegfiver engtbs fars penmitinghpingede 29erd 1or meverdtons dharéint 493
and 9 3 SRR, 6840058 b thhesh o o RERE R e
moving distally beyond the second position. The needle guard is moved to the second
20  position through the application of a digital force having at least a component in direction
C as illustrated in Fig. 17. The hinges may be mechanical hinges or linkages or flexible
connections such as living hinges.
[0051} Figs. 18-20 illustrate another alternative embodiment of the medical device of the
present invention. In this embodiment, needle assembly 520 includes a needle cannula
25 521 having a proximal end 522, a distal end and a lumen therethrough. A hub 531
includes an open proximal end 532 with a frusto-conically shaped cavity 533 therein, a
distal end 534 and a passageway 535 therethrough. The cavity is part of the passageway.
The proximal end of the needle cannula is joined to the distal end of the hub so that the
lumen is in fluid communication with the passageway. A release element 545, in the
30 passageway, is positioned to block fluid-tight engagement of frusto-conically shaped tip
67 of syringe barrel 61 with cavity 533 of hub 531. In this embodiment, release element

545 includes distal end 549 positioned in the passageway and proximal end 547 which
13



arm have respective lengths for permtting the needle guard to nove from
the first position to the second position on the needle cannula and for
preventing the guard from noving distally beyond the second position. The
needl e guard is noved to the second 20 position through the application of
a digital force having at |east a conponent in direction C as ilg%ﬁbpated
in Fig. 17. The hinges may be nechani cal hinges or |inkages or fl

connections such as |iving hinges. 100511 Figs. 1 8-20 illustrate another
al ternati ve jgiredi B Rma P dir@&edTEﬂhlcﬁéanﬂSﬂ C¢hOhixibl'Ge PPH%EE!@& 'ffb\éee% 55%? In
thi s enbodi nent, needl e assenbly 5 I ncl udes a needle cannu

havi ng a pr édanted toendtamslalacndrﬁgt@uhednuehmtoeblbmhﬁnd-ttllghlrmghg@nﬂyhof the tipb
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passagevay, cigys BQSibh) ?g@gl_sfapelm (S}Ctg e Tldakalbigiit ls%q P aflone ch %J nd
frusto-conically shaped tip 67 of syringe barrel cavrtang 370t

hub 531. In ptdfcrsblermphhra}ﬁmwf ChmnehsﬂSeﬂoemuptmglhamdrtbd\wdmm dreynage bmb1549
posi ti oned |n t assa r oxi end 547 ich 13 P-5979 incl udes
broxi mal Ty di SRETV o adb v B B hfald S bl 6 Beodics F Buckdig 563
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pre-determ | d S | 15
and 16. Axi glﬁ qgsg{'ggnl)&5%%1113|;c>"arée?i1 %S% %1@,9.51& rlgi(s:%hgn]gg’l glrt é\;%lgfrape q)(:f rtgg S b8

section. Thenatgrsd, airefemhlydhemmlasm ease el enment al so incl udes at | east one
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materials careshe msedmho [ gdembadiieak | ieodle d3smibBiyicRd ihél8de¥0P hasdi¢ 2Pei ng
preferred It is alsq preferred that the entire rel ease 10 el enent 545 be

i ntegrallfy fayipea %?mmﬁbe@’aﬁ?é Aelistalicad 623 and @b 631+ hbib3| ingludes angpsp, it
I's desirabl grdmbeuss 69£ Wil @%’%ﬁmeaoﬁrsw aéyédt&g%gesl Qtd?s@riaénhyddo%aeg of
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outwardly from the distal end of the hub. A release element 645 is in the passageway of

20 the hub positioned to block fluid-tight engagement of the frusto-conically shaped tip of a
medical device such as a syringe barrel with the cavity of the hub until all or part of the
release element is displaced distally in the passageway by action of force applied to the
release element by the distal end of the syringe barrel tip. Release element 645 functions
in a similar manner as release element 45 in the embodiment of Figs. 1-7. Needle 621

25  does not have a functioning lumen and in this embodiment has a bifurcated distal tip 626.
Solid needles such as the needle having a bifurcated tip are commonly used for
administering vaccines, antigens and other substances to the skin. The bifurcated tip is
used to scratch or slightly pierce the skin of the patient so that the liquid substance, such
as a vaccine, may be absorbed into the skin of the patient. The needle assembly of this

30 embodiment can be attached to a syringe barrel, wherein the syringe barrel is used as a

handle to control and guide the needle tip during the vaccination process.
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15 having a proximal end 622, a distal end 623 and a hub 631. Hub 631

i ncl udes an open proxinmal end 632 with a frusto-conically shaped cavity
633, a distal end 634 and a passageway 635 therethrough. The cavity is
part of the passageway. The proximal end of the needle is jointed to the
distal end of the hub so that the needle projects distally outwargdbgyof rom
the distal end of the hub. A release elenent 645 is in the passageway of

20 the hub positioned to block fluid-tight engagenent of the

f rust o- coni C§{HAT Eh@padMEDpISof a nedi cal device such as a syringe barrel
with the cavity of the hub until all or part of the release elenment is

di splaced distally in the passageway by action of force applied to the

rel ease el enent h_y they fﬁrile%ﬁoﬁi _d@\_ﬂ@le ffr dshawitty i MAe RAkeL dedibP hatie Q9 isto-
el enent 645 functions in a simlar nmanner as release elenent 45 in the

enbodi ment ¢PnEplggshaped/tip ppraprisng21 25 does not have a functioning | unen

and in this enbodi t ) i furcated.di.stal tip 62 Solid needl es
such as ? he needlgel{@gj\?ivng ag%g?r# 81?6():(5 ael(f nfl iwdﬁlaar @“Sc‘%‘ﬁ%%fﬁﬁ)’ S&g%e(ﬁf qagi}y ﬁaerem,
adm ni st er i ngdivaceidasl, a pisshggeng thereth@ubl! safklQsitaDeRE faal dfRidSHissagewhy

bi f urcat ed tig is wused to scratch or slightly pierce the skin of the
patient so t4at the liquid substance, such as a vaccine, may be absorbed

into the skin of ;thg.Ralibagi-in 5aa ﬂ&%\g\%ﬁ?ﬁﬁﬁg&se&iﬁﬂe& t@glo%[ﬁfﬁlgd-u t

can be attached to a syringe barrel, rrnge barre ed as
a handl e t engagemeol obsuid dustdeonicellnsheged tipivpthdsaid ngyityhef saatinitn andaos for

process.;nl4 B- 9 I ALMED |S 1. A nmedigal .device for us 1 t,h a
It : s EPRAE T ER RyT of 544 fier Sty uelh POAERUIEN € P Boliroesth:
a hub havi ndome onped hpbasiallew t]@d’libru}ittﬂmicati%}[tléﬁg@eﬁﬁﬁli dfahidtipdhapsid cevni iny
therein, a distal end and a passageway therethrough, said cavity being
part of sai &alﬂj’é'gageway; and a rel ease elenent in said passageway of said
hub positioned to block fluid-tight engagenment of said frusto-conically
shaped tip with said cavity of said hub, neans for 10 rel easing at | east
part of said rel ease elenment, upon application of a proximally directed

force oncsaid hub, to-allow.the,abru L. ui d-tight. engagenment of said tip
and sai (r} 5cavi ty ?h sgi% § rﬁﬁdo“.:al 1%3"5:.8 %gi%dfcﬁﬁge\ﬂcﬁgmgf art]e(iﬁnﬁ?tf Y5 €her
i ncl udi ng araehgRgabannbed td hHdiviaNehdas4id proxirail end @f a41d ndedle Béiag joimed, tosai d

proximl end, g, 3 la BFE el 19 01 hed o

3. The medical device of Claim 1 wherein said release element is positioned

20  in adistal end of said cavity.

4. The medical device of Claim 1 wherein said proximally directed force is

equal or greater than 0.5 kg. (1.1 pounds).

25 5. The medical device of Claim 3 wherein said proximally directed force is

between 1kg. and Skg.(2.2 pounds and 11 pounds).

6. The medical device of Claim 1 wherein said means for releasing includes

a discontinuity on one of said release element and said hub engaging a complementary

30  discontinuity on the other of said release element and said hub, said discontinuities
configured to disengage upon the application of said proximally directed force on said

hub.
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said distal end of said hub. 3. The nedical device of Caim1l wherein said
rel ease elenent is positioned 20 in a distal end of said cavity. 4. The
medi cal device of Caim1l wherein said proxinmally directed force is equal
or greater than 0.5 kg. (1.1 pounds). 25 5. The nedical device of Claim3
wherein said proxinmally directed force is between 1kg, and 5kg. ( 3-8979
pounds and 11 pounds). 6. The nedical device of Caim1l wherein said neans
for releasing includes a discontinuity on one of said release el enent and
said hub engaging a conplenentary 30 discontinuity on the other of said

rel ease el enent d hu ald di.se¢ant tles ured to
di sengage upon tﬁg appPf g chgafzﬁ é(l Fa, ﬁﬁ‘é‘gtlﬁ udesracRrogimally; g
hub. 15 P-59jiQctéd hbNewBeGtIn HEViig %a@d‘ag&l&}‘ H&V@ng’\@ﬁﬂ Q!l&oﬁﬁhlﬂtf' #RerdofiCdnddes

a proximally directed hollow extension’in said passageway having said
di sconti nui toynﬁﬁg%wrﬁll@mﬂméém Gaush seid passegaway sAidirdleasmelementighing shid

passageway, | nt.ar.y ntiouity
Pher con ongartalenteBiaR? SReOURIRY e BkoRecy SRPRHENE sBoeltad SR
t hat upon dipeeitigagesvethtit uponr dissngageenend irseekgbnpe wsaﬁmbﬂomrﬁhlryechteetédffbfceeat at
| east part gf sai d feLg $& el ement nove Sé{ﬂis,tall nt o a s ce around said
ext ensi on, sHPHPaT8 EG%S%EIEWF“W&QY%&S YopEr# %@C% Bround A Fightion Faid

through sai Qelﬂé’s‘é%i’egﬂ@ﬁawrlé)a@opeﬁhﬁ t8R06 HuidiE BRoh sgd a@gag ewdierein said
rel ease elenent is made of sheet netal and said conpl enent

discontinuity is an inwardly directed edge on said release elenent

The medigal devige of 16l 3l WARELLACRINT LELEASEELEIEILICAG! Hdos oef;:

proxi mal end and a dis capa escopl ng ac

to each ot heheet amdal samid haitecingplémentirg | dieontirgity S bt egardly difort odB€E on said
frangi ble |i k bet we ween said proximal end and said distal end of said

rel ease ele ﬁ@ee %Y i nk being breakabl e upon application of said
proximally directed force on said hub so that said proximl and distal
ends of said rel ease elenent can tel escope with respect to each other and
al | ow engagenent %f sdihg mqdical devigghaf Sldim huthereirosaidrindease ¢lement dnoludse aof

daim?9 I‘Qherp%)ﬁmﬁlajzrfb et HstaPBA Q;paﬁf%i(% tEl%c%ﬁl%E action with respect to each other,
and said means for releasing includes at least one frangible link between said proximal
end and said distal end of said release element, said link being breakable upon application
of said proximally directed force on said hub so that said proximal and distal ends of said

release element can telescope with respect to each other and allow engagement of said tip
20  and said hub.

10.  The medical device of Claim 9 wherein said distal end of said release
element has an opening therein large enough to accept at least part of said proximal end

of said release element when said at least one frangible link is broken.

25
11, The medical device of Claim 10 wherein said proximal end of said release
element has an outside diameter and said distal end of said release element has an inside
diameter greater than said outside diameter, said at least one frangible link extending
from said inside diameter to said outside diameter.
30

12.  The medical device of Claim 11 wherein said proximal portion of said

release element includes a distally directed projection positioned in said inside diameter
16



el ement has an opening therein | arge enough to accept at |east part of
said proxinmal end of said rel ease el enent when said at |east one
frangible link is broken. 25 11. The nedi cal device of Caim 10 wherein
said proximal end of said release elenent has an outside dianeter and
said distal end of said release elenent has an inside dianeter gresi®r
than said outside dianeter, said at |east one frangi ble |ink extending
fromsaid inside dianeter to said outside dianeter. 30 12. The nedi cal

devi ce of Cllaistbilize whid destah esdolisapd rldapmélepenttand provfiots sindoth tetéseasieg ettment

i ncludes a distally direct raj,ection sitjoned in said inside dianeter
16 p-5979 to°f§?1§6F1¥?Sf§[e§§|nggf&q? §?lglagt‘?ﬁﬁ OBE?ré"églbl%ﬁ’é‘gé%%Eeeglbé%Ht and pronot e
snooth tel escoping action of said release elenment after said at | east one
frangi bl e link has been broken. 5 13. The nedi cal device of Claim?9
wherein said at |least one frangible link is nade of material selected

fromthe<group cqrsi sty i . I i I .S, . 14,
The medi ol devi o of Rt SAIRYCCIERg WAFAERAFF L6ah oo BRI
di stal end imadsaofdmpesishgeaevasd froth éhepgronp reehsisting ofhadhssivesgarad preeniopladticy
directed axial beam said beam having a free end adapted to contact the
distal end ST¥HE frusto- conically shaped tip to block fluid-tight
engagenent of said tip and said hub, said nmeans for releasing including
sai d beam being configured to buckle upon application of said proxinally
directed force. 14. 15Thypecdirabidevice ae(laim biwherein paid 4clodse rekament dclndseam

has a ragta Yo .S - i . i j .Gl aim
14 vher an o ity sFOFAGARRIA"Re"FBlobBl ohincl i EBIoRnHL Ele it
one channel Hean, aaid dphmnbpvingga iftbef dndvadap@t ts adodtabl theddistel ende by said efnisee
t hrough said passageway. 17. The needl e assenmbly aof C aim. erein said
rel ease el eﬁgﬁ?gﬁ%g’ﬁﬁﬁ%t%fc’ blf’ﬂ%ﬁﬁ’aﬁ} £RgagFREnt of s¢1d sig and Sa'éi“%\{nsald means

for releasing including said beam being configured to buckle upon application of said

proximally directed force,

15
15.  The medical device of Claim 14 wherein said beam has a rectangularly

shaped cross-section.

16.  The medical device of Claim 14 wherein said distal end of said release
20  element includes at least one channel for accepting liquid flow from said fluid delivery

device through said passageway.

17.  The needle assembly of Claim 14 wherein said release element is made of
thermoplastic material
25

18.  The medical device of Claim 1 wherein said hub is made of thermoplastic

material.

30
19.  The medical device of Claim 2 wherein said hub includes a pivotable

needle shield having a cavity therein hingedly connected to said hub and capable of
17



18. The nedical device of Claim1l1 wherein said hub is nade of
thernoplastic material. 30 19. The nedical device of CQaim2 wherein said
hub i ncludes a pivotable needle shield having a cavity therein hingedly
connected to said hub and capable of 17 P-5979 pivoting froma needl e
exposi ng position which allows access to said distal end of said pigedl e
cannul a and a needle protecting position wherein said distal end of said
needle cannula is within the cavity of said needle shield. 5 20. The

medi cal devipetwg f@naiame2dlt grpdserg pmirttmni whicly all@wvgatces telseidatistalomdsdisdidhub

havi ng an aper jure t her et hrough; an el on ate arrier, m_havi r Qxi mal
ond and QTSP <EE b A BrOF mrctihie GPURoR et i i ek sl
barrier el er@fiuldRawifgn thediabitpbf ANRFhecdleRhRM, MBI end and a needl e
passageway therethrough, said barrier armpositioned within said aperture

of said 10 guide el enent and said needle cannul a positioned at | east

partially w thin-,gaid- ier elenent, said
¥ 2% F?&Ifd?cal cpe% MEI{ c%nﬁ:s?{sfn

barrier arm bei ng novab roma I ea &ct ed posi tion
wherei n sai d di staguidersderadnt smsadd heleﬂdneng:ampeharephaemﬁougbnpl etely through
said barrier elenen hat sai ggdl st al edI e cannula is

exposed, to a séb§ zétfﬁjéﬁlféanﬁ YR8 Bﬂr%ﬂ’@d]e‘?nﬂ ag |“‘diI repflejaidqigtabend of
surrounds sahid Bﬂrﬁéradmﬁﬁlélu@fngS@bzﬂ-néﬁeléﬁeﬂtbﬂa@nfgoa Hirsﬁl/%ti d prok e teRl aﬁ? gt act

with said distal end of said needle cannul'a; and finger contact surface
on said bar meedle aassagesay dhasetrangh.csaisl bagtierrasmapositionehwithinaseidi @lertumrqﬁsald

vt co 0P Qthldeeiobil dnll iR SERANE HUIBRACH, 80T Pty othin S3R R

device of d%aIm resin

end, a dist q:lassagtdvag.mf mdqlmﬂéreelm,ag&i/\bamcﬁ :hﬁfl&tulig magible Srahdatriesdh eﬁrguar d
belng novabl e _al sai d

eedl e .capnul a fr i rst osition
subst ant i al I'F%% (ésﬁtﬂonsé‘ﬁ?‘arewr 63%& n‘ﬁ?t;:Ijl FRSJ 8? sai |‘EPeﬂé ‘tﬂ"'guléa}?ﬂ%ﬂsacof‘l?l%{ely
second posithro@gh ¥i€bsrieh @brdkntish BnaPbaid aisthl @ﬁ@&@m&&@dl@%aﬁﬂﬂs@ﬁ&%k@ to a
cannula is internmedi ate said opposed proxinmal and distal ends of said

needl e guar §¢copg eéteﬁﬂ%bwﬂwhmnﬁgldmamrméemmﬁmmsmémrwd of said
arti cul gsed ot.g, g Siﬁg‘%@gﬁ,hd@@p cd f\ggﬁ SN R G ol REAROSHAL Ang DT €

sai d segnents are one anot o A"Second
posi ti on where séingelstmgtaemwfae&m m(dl bardedarirr fomapsiging adifabforce to said barrier

arm to move said barrier arm into said second extended position.

21.  The medical device of Claim 2 further comprising:

20 a needle guard having a proximal end, a distal end and a needle passageway
therethrough, said needle guard being movable along said needle cannula from a first
position substantially adjacent said proximal end of said needle cannula to a second
position where distal tip of said distal end of said needle cannula is intermediate said
opposed proximal and distal ends of said needle guard;

25 a hinged arm having proximal and distal segments articulated to one another for
movement between a first position where said segments are substantially collapsed onto
one another and a second position where said segments are extended from one another,
said proximal segment of said hinged arm being articulated to a portion of said hub, said
distal segment of said hinged arm being articulated to said guard, said proximal and distal

30  segments of said hinged arm having respective lengths for permitting said guard to move
from said first position to said second position on said needle cannula, and for preventing

said guard from moving distally beyond said second position.
18



sai d proxi mal segnment of said hinged armbeing articulated to a portion of
said hub, said distal segnent of said hinged armbeing articulated to
said guard, said proximal and distal 30 segnents of said hinged arm havi ng
respective lengths for permtting said guard to nove fromsaid first
position to said second position on said needle cannula, and for p_
preventing said guard fromnoving distally beyond said second position.
18 P-5979 22. The nedical device of Claim1l further including a syringe
barrel having an inside surface defining a chanmber, an open proxinml end
and a distal end including an 5 el ongate frusto-conically shaped tip
havi ng a conduit therethrough, said nedical device being connected to
said syringe barpel s r | RS Ha0: f L ui d-
i aht - engagerent ui t h aara U FoLy e e SianiHER o RRER St Bab 8 T T
sai d passadmesideysurface defining d chamhemac apéroprowinidl esdiadd ahhstidesnd ih€ludifig an

5  elongate frusto-conically shaped tip having a conduit therethrough, said medical device
being connected to said syringe barrel so that said frusto-conically shaped tip is in fluid-
tight engagement with said frusto-conically shaped cavity of said hub and said

passageway is in fluid communication with said chamber.

10
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