P-5978 MEDI CAL DEVI CE HAVI NG RELEASABLE RETAI NER FI ELD OF THE | NVENTI ON
[ 00011 The present invention relates to a nedical device such as a
hypoderm ¢ 5 needl e assenbly which is adapted to rel easably engage a
fluid transfer device such as a syringe. In particular, the present
invention relates to a nedical device such as a hypoderm ¢ needlPe5978
assenbly having a rel easable retaining elenment for inproving the

connection between a needl e assean% and a s ri}gg 10 BACKGROUND [ 00021
A hypoderni ¢ syri ngMEdK s PEVIEES VWGI&WI@'Z‘?AS LERETADER comonl y nade

of thernmoplastic material or glass, with a distal end adapted to be
connected to a hypoderm c needl e and a proxi mal end adapted to receive a
stopper and plunger rod asseRELD) ORBHEINNENTIONOVIi des a rel atively

air-tight seal itself and th arre at vement
ot he st oppor HIPhriHemeR neflen e e B8R ARG g %5 12oBeodRTat her
fluids §0 be ndshavisserbly wiiic Rradaste®@td rehsdblieengigd mﬂ&ldttml@féghe&l&esucﬂ ast al
end. The stopper, is noved along the syringe barrel by pl yi ng aX|aI force

on a rigid PISYABES: Hbperfiplan thespremhm@éprt @lattqﬁéoﬁlﬁﬁ(béﬁl me isych as a
sufficientlyy :flﬁrﬁ]f%

Hypoderm c negg e asse I?gs‘s\eﬁﬁﬂ mv‘ﬁlﬁo ﬁ%%ﬁfﬁ%‘]‘gﬁ%t@%ﬁt 1%991%3{&%

are often remmwbhgnbﬂtwmwbwgmhhgmﬂa‘wngerform ng a variety of tasks
such as the delivery of nedication into patients and into devices, and
for wwthdrawing fluid sanples frompatients and fromfluid sources.

Usual l yp the hub of the hypoder m GACEe®Or/NpBsenbly has tapered interior
surface adapted to engage the tapered tip of the 25 syringe barrel so that
the two conponelf#tl :ﬁ%}peqkﬁ@ep pyrngergopsists i cylinddeal diagigh emestico

tapered syri pg@ebfh 14366 n‘Pa‘PéH%i Qstsa&rith ¥ dis@a‘?%ﬁc?&’da?‘r“eﬁ%i)é‘%rﬁ)ebt@d tg hub

are referred to as standard | eer ttlngs wide variety of
medi cal devi J:IEBOdctmitr tmsdlesm@pqm@kmahmﬂ adapied go setive hatappst mdctalnngdr wext

}‘ Irr:)E)Ir tng?\t W[“ha eﬁ':!? & fric esrtp) ) B’feov%e e“?v\iatweﬁhzgr éfétl %Eb‘tft:“%mér’lt e% L%edl e

hub or15%t her sjﬂiﬁt@eclﬁirrededltm mcﬁreﬁ‘l‘eﬁﬂﬁlﬂﬂﬁ nepper (P apd deentthadairelewiltause

d sengagenen&iq&id, blood or other fluids to be drawn into or forced out of the syringe through the
distal end. The stopper is moved along the syringe barrel by applying axial force on a
rigid plunger rod which is connected to the stopper and is sufficiently long to be
accessible outside of the barrel.

20 [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 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

25 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 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.

30 [0004] It is important that the frictional fit between the syringe tip and the needle

hub or other medical device is strong enough to prevent accidental disengagement



P-5978 caused by the fluid pressures within the syringe and/or other
factors such as forces applied to the needl e hub when actuating safety
needl e shi el ds connected to the hub. |[If the syringe tip becones

di sengaged fromthe needl e assenbly, nmedication, blood or other fluids
will be lost, and there is also potential for contanination. 5 [0F6918 The
prior art teaches many structures for inproving the connection between
medi cal devices g$¥i3€ ha ered luer, fittings such as need| e as en%lies and
Syringes. Theauses Pyl MRl precspirs vitindieoeines AGDeh Sie 1oz SFB e

both the needhslidaub t geedde iuBGehdnachRlin Eﬂet?%éﬁlé‘%hiﬁd@jc@&{ebﬁaio achubecess
providing for a snap- fit arrangenent. nual ly rel easabl e | ocki ng

structures ar &f the syingsdipthscomes dsengager drompthe srerie assemblyemagiostianhblondetl| e
hub and barr elygl.} *ﬁ?\n}iﬂ’b@LAsﬂ‘%ﬁ'ﬂleEeeﬁsa%?ﬁieﬁ}iél%xccﬁﬁtafnﬁpatq?}'. sconnections of
these conmponents. Also, enhancenents to the Iuer t1p of the syringe
barrel such as dows) e, psandhl tatliengmamd strectinas i foalimpeivirgy shdaumneptiavi ded

for inproved connectian tween a needl e hub_.and a syrin barrel. ti
Vany of he. DEMIEH dedial Gifes hayine Rebeped BFr DGR SIS Redle dnsrINES Bl
subsequent _re@ﬁﬂesﬁﬁﬁeﬁ@stﬁﬁzuﬁ_@@ﬁ{cmd@%ﬁ{ﬂl&ﬂeﬂw'Ehk%ﬁ@h’ti’ﬁdﬁﬁ@_&ﬁ%dtﬁ'the
O hers require extensively nodified needle hubs and barrel tips.

Structures haWfedde bt andesyEngs basrel £ip su¢hnas nseisetions apd Freessinsovidiag dorn snapnd

syringe barre A fn %P: . 5@%% '
properly instat?ggnggﬁﬁgﬁe syé@%grgg%%gi.e lgaﬁ? cu tn%rgsgargﬁwé%@%ﬁ et*hiser
does not0 use cemsctign etwesn thondedledtuband baryel dipgelgle dloeing reasonahie farces for

surfaces which.can result.in 20 inadvertent dj sconnecti f the dl e
Seseny. ToodisSRetRRE AT (e AmbRARCT R EREERRET A0 i Riesteie of B
structures fogyririgebatrél Bgbht &3ecoatifigd gdriabREtitghandcaseRaichlOfbIRA! MR Hraviddd | nge

barrel and the hub of a needle assenbly or other fluid handling device,
there is stil fordmpeygd copnegtion bgtween a ngedle hybrand gsyripge baregl gy Manyed dhee hup

or other fluidrianel taghosy it eprlliae\éh% ﬁ&trdéﬁfeﬁfpfat@trhevmh&ﬂuéﬂéﬂlf@ﬁ o ke

strength of the conneclion with the syringe ti'p or other device having a
st andar ¥ t apenesdld aseembly fronT therspringe karesb Qtheeexdqtios extensivelyl modified nesglls ri ng

consi Stent 1 OyGes of P dliSGHOAUGHE N ee®HAng I ok BF Sude'Hlnb ot 581 Gebche C@

is used for engagenent.
assembly and syringe barrel are adequate for normal use when the needle assembly is

properly installed on the syringe tip. Difficulties can arise if the user does not use
enough force to frictionally engage the luer tapered surfaces which can result in

20 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 needle hub or other fluid-handling device having structure
25 which improves the strength of the connection with the syringe tip or other device
having a standard tapered luer tip. There is also a need for a needle hub requiring
consistent forces for disengagement even when less than the desired force is used for

engagement.



SUMMARY COF THE | NVENTI ON [ 00071 The nedi cal device having a rel easabl e
retainer of the present invention 5 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 passagew&y7H
retaining elenment is releasably connected to the hub. The retaining

el enent includes an aperture therein and at | east one protuberance
projecting into the aperture for 10 engaging the frusto-conically shaped
tip of the fluid transfer degUaaMARYCOFOIIPE BQCEANION S Shaped to offer

| ess resistance to hub novenent in a direction of engagenent than in a
direction of disengagenment with the tip. Structure for connecting the
retaining el ene i 0L Qvd faad ] S, 1 N
fluid-tight enggg%%nw%%pﬁlr%@%%?v@%g ljfc%?%g&?rng rgwé;pl%?%én%g{gagéﬁ he
retainifg 15 déramsemtithfar fbuid traesfen devica hatieg g fmstoeronichbiynshaped fip irchidesg il ed

to engage the. .retainin el enent framthe hub. The huh may gl so include a
need o cannui 4oHE aflgeh proEPnd s mSrabicall Shaied st et 4 et

t her et hrough. edd@ndaefhsBagedan UhéreihSoghi NFHe te@vibh & palt Trahe eya_@kaﬁéwdwe Aub
so that the lunen in the cannula is in fluid communication wt t he

passageway i nretHainggemen iy hyesblyrepanpateditothe fule| Therataingg cloment mslugdes
| it f LN 0t .S
pturalirty o Qﬁ%@%ﬁﬂ&@% A E@Emtrﬁ?rﬁfdg&ﬁa%/eeﬁflﬁi%ﬁnu%yg t\?\n& (r?g&rnhlé Gof OF

connecting the talning enent to variety of
i nterfellkence engaging tha rfostaicancally stdged i timadf dheerfomd stransfec| detiiceg, Bhe not

limted to, f i bl e Li d adhesive. Th b : . ext f
360 ar ound  hERTRIZTRF ft SEPERARCToT G FERSIFIE 4B b ARG arL Lt ety Bha 25
conpl etel y ar ehgugeinbit flas SingeVdivecibn tdiedibetgagehimit neidtd |tke aips e rBuug i@ \for

I ncl ude a pivotable needle shield havipng a cavity therein hingedly .
connected to COReRliE hp getaiping sismenp o tb?b@ﬁt 18#&%%%1%; Kcheiivhen brig in

posi tion whi Clyudl-figSenagcatcht Witht the tif, ShélforcERetnidfed ith &difagsleCthe gy and
a needl e protecting position wherein the distal end of the needle cannula
i s withih theelement froms the hip gaad) greaten iy thesforacppasiredrioeengagh thel re@injng e

Chaber . an. opeient G bt ol el Bl oA B3 GonBTaP08 05RO ©

end, a sharp distal end and a lumen therethrough. The needle cannula is joined to the

distal end of the hub so that the lumen in the cannula is in fluid communication with
the passageway in the hub.

20 (0008} The retaining element may include a plurality of protuberances on the
retaining elements. The structure for connecting the retaining element to the hub may
include a wide variety of interference fits or structures or additional elements
including, but not limited to, frangible links and adhesive. The protuberance can
extend for 360° around the retaining element. The retaining element need not extend

25 completely around the passageway of the hub. The needle assembly may include a
pivotable needle shield having a cavity therein hingedly connected to the hub and
capable of pivoting from a needle 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.

30 [0009] The medical device may be connected to a syringe barrel having an inside

surface defining a chamber, an open proximal end and a distal end including an



el ongate frusto-conically shaped tip having a conduit therethrough. The
needl e assenbly is connected to the syringe barrel so that the
frusto-conically shaped tip is in fluid-tight engagenent with the
frusto-conically shaped cavity of the hub and the lunmenis in fluid
comuni cation with the cavity. 5 [0010) Another alternative enbodP@# of
the needl e assenbly of the present invention further includes a guide

el enent on the hub having an aperture therethrough. An elongate barrier
arm having a flogt FustEPnaFlY ostaped Sp living & copdhat thespthepuehy + hee apedie ur e

for sliding aximbioyesmietiel ALMhelsPringEtAnei Rt tﬁeﬁﬁluéaé-c&h@auyhﬁgﬁédqg) iQfN
I | "end and a 10

includes a barrier el ement having a distal end, a proxina

needl e passagé&uidstighicsngegemegt withThe frustratanically shipedi cavisp ifttho hubl and theast

partially w§hin .tk o) e barrier elenent. The

barrier armi g&n%vlggf%&ﬂﬁ%ﬁnl%f&ﬁ%g@@?ef‘lfa?qtst{)' retracted position wherein

the di stal end gbeivheAnutienl atermtine lembodinmae sf cdenfdedicehsgsernblyoofthet fresent
cgnnul a i s exposed,

barrier elenent so that the distal end of the needle

to a second e XIVERTRTY THBhST i“'éfﬂ“‘g%e?eg‘ﬂg? tf'ée"ﬁ%}tr?’_ér &l bvkrhaving $hr f t he
di stal end of thenR8@d! AL BRI bhPieP AN HAVink NCHARIMA end UBHAC Hisk bhd id1e
distal end of the needle cannula. A finger contact surface on the barrier

armis provi dewdtiensdde depapertuty fonsliding esial moveraeny sher¢inr Thediste) and\od thehe
barrier armi : : | 1.1 0n. +.[.00 '

al telr native 13%@3% %ﬂtlﬁ‘gﬁﬁgﬁaegﬁégggg%aeggg%ﬁl@Qodf'g@héeﬁld%ragéljé)#fmﬁ%ga!LE'\E/‘eant I on
f urt herll ncl udesileapassagdivey ghesethroagh.i Tbe acgliozinmala ie pdsitienedi a8 tiedst partalnd a

needl e passage her et hr ough. The.needl e gyard i vabl e al ong th
needi o | canny A B ieee TRHEBE P ed LT PN T ARE AT, RETBYE ma
end of the ne@dheat leastaUfit teiradted POSIHEN MMBicii tHe WEEI EhdPofhs trédlE ichnrdfa t he
needl e cannula is internediate. the opposed Eroxinal and di stal ends_of

the needl e guBfsies sompleislyqthaguehfhe bagiep slemenk sorghat theidigtakepd of dhgraendle
articulated t ng,g{g,@ far . ' ogéi.[,l ein
t he segnents g?%ms%ugsst nt%%lﬁgyac%g{@ggg%ﬂgg%@%@ﬁg girll%r?{?etrh@an gpglse}g%g{\d
posi ti oif wher eurrdvads thgndistalsendrad thx hesdifechnfinle o preventriotilentali @nprowitbiée: The
proxi mal segmgnt,af .t hinged armis articulated ta a portion.of the hub.
e i ot ai o Btal 3 o o oBifiE B - A Dl R pleecd SRS R eienr
The proxi mal ardidddsb abeepd dipitghfoniestoothe bagieh iatfig @6l niuve tha barie e ame drito \tige

| engt hs for perm’(itig[githe, uard to nove fromthe first position to the
second posi ti SHOBhXFeA@a%R N cannul a and for preventing

[0011] Still another alternative embodiment of the needle assembly of the present

20 invention further includes a needle guard having a proximal end, a distal end and a
needle passageway therethrough. The needle guard is movable along the needle

cannula from a first position substantially adjacent the proximal end of the needle

cannula to a second 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

25 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 articulated to a portion of the hub. The distal

segment of the hinged arm is articulated to the needle guard. The proximal and distal

30 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



4 P-5978 the guard fromnoving distally beyond the second position. The
conponents of the hinged armmay be integrally nolded of thernoplastic

mat eri al . 5BRI EF DESCRI PTI ON OF THE DRAW NGS [00121Fig. 1 is a perspective
view of a needle assenbly of the present invention. 100131Fig. 2 is an
expl oded perspective view of the needle assenbly of Fig. 1. 10014F-5B7g. 3
is a perspective view of the retaining el enment of the needl e assenbly.

10100151Fi g. i S artial. cross-sectional perspective view of th eedl e
Sosenply, oot BEnutuing B3Ry hegonRe seRbd PRS0 ne FBpdent s B
needl e assenbhingadgntmay b RISARS MBlded 8 ihBEndbldstib Staterfapni cal Iy shaped tip.
[00171 Fig. 6 is a partial cross-sectional view of the needl e assenbly and
syringe barrel of Fig. 5 taken along line 6-6. 15100181 Fig. 7 illustrates
t he needl e assenbly and syringe barrel of Fig. 6 connected so that the

| umen of the needle is in fluid comunication with the chanber of the
barrel. 5100191 Fig. 8 i s BRIBEMERCRIPTEON @HVTHE DRAWING®I end of the

syringe barrel with retai.ning elenment attached thereto. 20100201 Fi.g. 9 is
Y barral o oss itk (13615 PeBraTNE St snpR SN o B BB Jstche
present inventi qongt FRE 6E ah exfoded PePectRBRidN o @Y bl Pask&@Rily 39 Fidigr
collar. [00211 Fig. 10 illustrates an alternative enbodi nent of the needle
assenbly of the lwgélsém- 3 iy eh PRETRETNAG | g aofp theotesiniag rderasre efhthe) seedje0221
Fig. 11 is an,gpl.ghged cross-sectional view of the syringe barrel and

needl e 25assenply Fig. 10 taken along line 11-11. [00231 Fig. 12 is a
per speckl ve vi eitmd$] Fing.al is @padial cresseseotiohahperspeofive viewrnd ¢t reedls sissehibly. of

th (O ' 1 1d.ustrat ft fricti | t Wi
e, Present | Vo oRsd 5 RS 5b) RS AF atleFec «
assenbly and sayyrinpgalrelria@ing3oistd=tehically shagednipal ong Iine 13-13. 5

[0017]) Fig. 6 is a partial cross-sectional view of the needle assembly and syringe

barrel of Fig. 5 taken along line 6-6.

15 {0018} Fig. 7 illustrates the needle assembly and syringe barrel of Fig. 6
connected so that the lumen of the needle is in fluid communication with the chamber
of the barrel.

{0019} Fig. 8 is a perspective view of ‘the distal end of the syringe barrel with
retaining element attached thereto.

20 {0020} Fig. 9 is a partial cross-sectional view illustrating the needle assembly of
the present invention attached to a syringe barrel having a locking luer collar.

[0021] Fig. 10 illustrates an alternative embodiment of the needle assembly of the
present invention having a pivotable needle shield.

f0022] Fig. 11 is an enlarged cross-sectional view of the syringe barrel and needle

25 assembly of Fig. 10 taken along line 11-11.

f0023] Fig. 12 is a perspective view of an alternative embodiment of the needle
assembly of the present invention illustrated after frictional engagement with a
syringe barrel tip.

[0024] Fig. 13 is a cross-sectional view of the needle assembly and syringe barrel

30 of Fig. 12 taken along line 13-13,



P-5978 [00251 Fig. 14 is a perspective view of another alterative

enbodi nent of the needle assenbly of the present invention illustrated
after frictional engagenent with a syringe barrel tip. [00261 Fig. 15 is
a cross-sectional view of the needl e assenbly and syringe barrel 5 of
Fig. 14 taken along line 15-15. 100271 Fig. 16 is a perspective vFPelR/bof
another alternative needle assenbly of the present invention. 100281 Fig.

17 is an enl arge ross-sectional view.of the needle assenmil y. of Fi 16
Laken al'ong 11 dosl 5 T ke Seabty o inaer Glisetovanbetimamg of dhe

invention is naédieidsefbl)of eidinekieiEinténtion iMBRYted aftbefkiefiénal @ﬁ%ﬁ@emeﬁthﬁﬂﬁa are
shown in the drawings and will herein be described in detail, preferred 15

enbodi nent s oﬁmﬂﬂéhaﬁvletm-i on with the understanding that the present
di sclosure is tQqgpe fﬁg(’}lgs' digt%g:?cfils-%é&i'mh%ékv OF thehEedit hﬁ&?ﬁfg@ﬁ%@%@oﬁ{rgl

invention and not Inte mt the invention to
il lustrdted. ohEigstdpkemalonpbing bi+@éfiti on will be neasured by the appended

clains and their uivalents. 100301 Referri to Figs. 1-8, a dical
Gevi ce ouch ae. rRBA FEE0hRing BErV iaw, o) anler aferaaste oedip AsPubB AR i ng
a proxi mal endredent invedtisd.al end 23 and a lunen 24 therethrough defining a
| ongi tudi nal axis 25. A hub 31 jncludes an, open proximal end 32 with a
cavi ty 33 ther eilP?28k Fig.sk/os ag splarged grops-seqtional el thesneedle pescAbbueiEie. The

cavity is part]ﬁ?ikeﬁgﬁng?iﬁé@ﬂqu- The proxi mal end of the needle cannul a
is joined to the distal end of the hub so that the |lumen of the needle

cannulalls in fluid 25 conmunication with the passageway of the hub.
Al t hough not necessary, hub 31 i ar=Tall proj ections 37 for
engagi ng the | ocking-type coll m&mﬁ?ﬁ%&éﬁﬁf@ el or other
fluid-delivery device. 100311 Needle cannula 21 is preferably nmade of

nmetal such as stainl .Steel and .can ge eld tQ the. hub usj vari ous
manuf act uri ng meP8SVhile thisigkentiopds satislied by em @B@i%@é?%a‘f%?"élf TR

The hub is prefees akl shoWmdm B drilviRgd 280 IR Hisdh BeRieddiited i WethiBpreferred
POl e T O creditnents of the invehiion with 6 anderstanding that th presunt distlosus is o |
needl e g P
be considered 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.
[0030] Referring to Figs. 1-8, a medical device such as needle assembly 20
20 includes a needle cannula 21 having a proximal end 22, a distal end 23 and a lumen
24 therethrough 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 so that the lumen of the needle cannula is in fluid
25 communication with the passageway of the hub. Although not necessary, hub 31 may
include radial projections 37 for engaging the locking-type collar of a syringe barrel
or other fluid-delivery device.
[0031] Needle cannula 21 is preferably made of metal such as stainless steel and
can be held to the hub using various manufacturing methods with adhesives such as

30 epoxy being preferred. The hub is preferably made of injection moldable plastic such

as polypropylene, polyethylene, polycarbonate and combinations thereof. The needle



6 P-5978 cannul a and hub may be integrally formed of thernoplastic
material. The needle assenbly can be used with a variety of fluid
transfer devices having a frusto-conically shaped luer tip such as a
hypoderm ¢ syringe. [00321 A syringe includes syringe barrel 51 having an
i nside surface 52 defining a 5 chanber 53, an open proximal end F59%%hd a
distal end 56 including an elongate frusto-conically shaped tip 57 havi ng

a conduit 58 ther t hr h. T needl ass ly is connected tg

syringe barrel a’%‘ ﬁ%‘fﬂgl?ﬁ 'tnbegé"t‘; ‘gngﬁ%{fﬁ'@ﬂpllaftf? aterigl. ffhg,ngedflq: ght
engagenent W tabsetibgy cfahlb%ttﬂecp@ﬂh ﬁ@bﬁ&y%hﬁﬁﬁ%aﬁé’féf okideB hhifg B WRis@nichfy
lumen is in fluid comunication wiwth the cavity. A concernh with prior” art

needl e 10 assé&hapesl duer inguahasiatypodamiesisingevi ng corrpl enent ary | uer

from the syri ngd®Vih ASAHE indiRs e Tte e BIRIRCH-Be 8 SEPAREEC
not apply enoubimiserissl, ahawpes proximabpsd 5§ mdgadital ehe Slﬁexedludmgwbl éI@ngdﬂ@

For ces | nilicod MHaMPRGHI aped B8 "5 Shbages (HBE SR bebubiahy Tromreie 15
barrel. Somet h@&b@&@oﬁﬂ%@ﬂéd%‘@le@ﬁ%ﬂeﬂ:aﬁﬂ s&ﬁﬁtm&hht@cémeam&ﬂa Q.E)@-%l when
a first needle is used to fill syringe and the second’'is used for

i nj ection. W fidid-tighi engegemenh yithi aifmsta-ennicelly shapadaeayity tie the hubjapddhe ed
on the barrel Srduif oRe el e

I ncrease the p%{tl%n{éﬁglm‘?@@ uni nt gtrll$ W gg%\‘a ge‘gregn%lb&ﬁ ‘ﬁﬂ’ebﬁ(greﬁg

assenbl 0 20 p&etbBliesTad qynageharrelmhmng omrn]ﬂememtdlgrslua fitidg< &l thatahe aeedbmvi ng

a fluid transfer P tti , as, a eede b, .whi ch can ,be used . w.th
Sy ot andacd easpbly iy PopediceRte & Smausta i B P RBRehP Al s e
needl e assenbhnaytlﬁpﬁé’iﬂbécﬁﬁm: tBé uerfdokd h(ﬁlgip@l}deﬂoﬁgl@hhﬁl/\foréd)fo @lylUgtighge M
renoval force as w | be explained in detai]l] hereinafter., This

i nprovenent | éhea%‘-'@@?ﬂ}‘ﬁbstﬁéhe barred dipa ap%@l%@@f@#lcmsawmquth%w%w praceghi ch
is 25 rel easab}¥olC $HB&C inAdcddO iy ﬁél‘malfeq{s@'(ﬂgl(ﬂ%e%g MReBdle senftty YRR the

aperture 43 therein and at |east” one protuberance 44 projecting into the
apertur® for &agelgiSegetimes fnare than opo micedlé isyusstha@@d syripgo fuch asyrhengefitstr r el

Lo, U8, 19,8500y IS,BOFL FHIR FDGs 1 B £ SO0 " S

Accordi ngly, time liqard*rrxiedmenammmdvaﬁnﬂyedbpbatedl on ¢ha baﬂell tifecaanclapgnitig or
frictional properties of the tip and increase the potential for umintended
disengagement of the needle assembly.

20 [0033] 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 removal force as will be explained in detail hereinafter. This
improvement is accomplished through the use of retaining element 41 which is

25 releasably connected to hub 31. Retaining element 41 includes aperture 43 therein
and at least one protuberance 44 projecting into the aperture for engaging the frusto-
conically shaped tip of a syringe barrel for up to 360° of the aperture. The retaining
element need not extend entirely around the cavity and it can be a discrete single
element. Accordingly, the term “ﬁpertm‘e" as used herein can include an opening or

30 cut-out. In this preferred embodiment, there are three protuberances equally spaced

around the aperture. The protuberance is shaped to offer less resistance to hub



30 cut-out. In this preferred enbodi nent, there are three protuberances
equal |y spaced around the aperture. The protuberance is shaped to offer

| ess resistance to hub 7 P-5978 novenent in a direction of engagenent than
in a direction of disengagenent froma luer slip fitting such as a barrel
tip. In this enbodi ment the directional bias is acconplished by &5F&lly
and inwardly facing end 45 of protuberance 44. The distally-facing end
portions of the protuberance wi|l allow the needle assenbly to be 5
connected to Pﬁ’éfgﬁﬁ?trléla IFetigh phengsgtment thag in grdivegtionef dissrigagemeat from a

conparabl e to{pa%g fifk MHcIR a WbbaMl RUt 1R thiSleAibatingkne IR BREctioHRAVEME s t he

end of the protuberance, which deflects slightly upon installation o% t he
needl e assenblgcomplighpsd by distglygend hewardlyeBicinghensl #5 ofr protberanes Wéendhel

di sengagenent he . e rn 1 . Vard ous teri.al nd

ot ot uber ance. Sallydfee B SortaRe Y pittilthel S a0 P MRS Fo L o

the force of emgroedenthebariehep mdthadpplicadionl ofiferets whichlage bemnpaehblé tthiose | €ss

than the force req#ired to renmove the retajning el emanat fromthe barrel

tip. An inpor USR8 3 PdLpihaulcs retyaing Semert- | HOwRTothel nd<of; the mrofuberences hat

there can be ghidphsdrRAt isBsh lﬂiﬁoBQﬁﬁﬂfaﬁoP%?meﬁllé%%&?ﬁQ@Eﬁﬁttofeﬁ’é@ tRf the
ge

t
retaining element and the force required to dislod e retaining

el ement si ncengddle hgdr Weprpet ppiatended disengogenand of therneedie assgmbbninng ysem t he
barrel tipis ' t t to
Phe: bub. 1003 YHPhY et o BSARRhAL tEBQNNGE b Nikd i 0rn] AR UMAIT,
retaini Hy el ebongtas the fonee dfeengagenent obthe rethinagt digment to thiedvafrel tiphisdedsithan

bet ween outsi de di aneter .46 of th ret.ai njng elLenent. and i nsj de di aneter
2 of revass T PIRTRUTRAHO reve Ao rAIDE SMEBLAPE o Ry e, | AT frepbrian

di aneter of t h;ﬁnbblb)frmeﬁéseﬁﬂ%vfeﬁﬁmp%§iiﬂ'&héifad”f%@tr tiRfe AL bel £lsabgMinfial

el enent, the dlsengaq);rrent connection force can be controlled to be enough

to retain thedifisseice betuespnthy cagrgemenh doraaicf yhe rofpining elemeny pryl thesfproe
removal of the.uReed %_ime;qaé ¥et£iﬁﬂ@sé1§ﬂelﬁasri%c%lm5' celr lﬁ}wsﬁow Ifog%&}geg

enbodi nent, the retaining enent | esirably made of "neta
preferalfl y st atedlegssembbelfron] thet hargel 28p dsrizonirohedt by trheans doniconnegting dreent
is formed from,stai nk ess %ttﬁeehubsheet netal. It can be seen that the

out si de di anelfBF of tRE 'S g el enment could be forned in a fully - or

partial cylindrijemky dhaieemboditmen, de forerepsied 6 distéamnectthntctdting eleiean t he
retaining from the hub is controlled by an interference fit between outside diameter 46 of the
retaining element and inside diameter 38 of recess 39 in the hub. By carefully
20 controlling the inside diameter of the hub recess and the outside diameter of the
retaining element, the disengagement connection force can be controlled to be enough
to retain the needle assembly during normal use while allowing easy removal of the
needle assembly from the barrel tip. In this preferred embodiment, the retaining
element is desirably made of metal which is preferably stainless steel. In this
25 embodiment, the retaining element is formed from stainless steel sheet metal. It can
be seen that the outside diameter of the retaining element could be formed in a fully
or partial cylindrical shape to provide increased surface contact between the retaining
element and the hub. The term “interference” or “interference fit” used to describe
the connection between the retaining element and the hub is intended to include any

30 manner of press-fit, snap-fit and variations thereof where the retaining element must

overcome a physical engagement with the hub to release therefrom. Means for



el ement and the hub. The term"interference" or "interference fit" used to
descri be the connection between the retaining elenent and the hub is

i ntended to include any 30 manner of press-fit, snap-fit and variations

t hereof where the retaining elenment nmust overcone a physical engagenent
with the hub to release therefrom Means for 8 P-5978 connecting &%&ed
herein is intended to include interferences and other neans such as
adhesi ves or frangibl e connections bgtmeen t he. retai ning el enent and hub
whi ch break SPYIFCURH ES&B{LGF%%S inicadefels; ipgyds i terengenanrd eher mgaReaseh ng

may al so incl Yggdisivi€ b fahdBleofABRBbnBitiBer the FORM lgxqeﬁtoanarlﬁﬁ &

outside surface of the hub So that 5 the interference I's between the
el ement and t hecalypen appligatianef thedesired foreey Means for qovhestiog eyl inéloded

el ement betweeq, . L QJ el t_an hub, . Al | _of thes

vari ations fa?‘%}a%nlghéleﬁﬁ%g h%%r‘gf‘g’{ﬁ Feﬁﬁ%n%a&gs?gr?tutﬁidﬁ?lvsgﬁfg % p@ﬁgu}f ﬁoethat

i nterfer®ence flid intdrferénite isrbeteet ahaicleimegt ahd dRNbutside toliehd tbib.i It mesvedlyo
representative of, these. .many ossibilities. 10 100351 | se, . as . hest

i |l'ustrated iFP“fo#dg&.ﬂ a%‘&?“ﬂé&&%&@%&??&%?*%f‘ﬁﬂge bedstie hep. éﬁﬁﬁﬁéﬂ_
barrel 51 by Rhdfiond fill'RitBinQGRE BluSidw BETHE 1FQABAGAVdnYioR AP AL RREfeRincd fiPof Nt O
the frusto-conically shaped cavity of the needl e hub and applying an

axi al force sthef metabfetaining fefament ¢pdhe \hubnigamerebheepsesentaiee of these many
cavity and th?°§ﬁﬁﬁ&ge surface of the barrel tip as illustrated in Fig.
7. During installation, the retaining el ement slides 15 down the barrel
tip eveltual |y qecssadhiusg asfbestbifmstratedtin Figsi 518, acedlegdssdnable 20tiocamgetgdto t he

tip and nake it.nore difficult.to.noye the elenent. . in a distal .direction
than 1 & pr SYITERAAT] Py RAFINETHEE CmeHe foskarPrisely DA AT G s e
retaining forgRstolonicallpstRped dbeith O tHeGeaR & BIDANA applyidrpdrial fokice bwficiént
directed force iis applied to the needle hub wuntil the retaining el enent

di sconnect s f b ffigtealhy enasge thegirfase of dheyhube gayity angd the outsideguaface ofndhee i n
a distal direghtqn; 11 : i NPGLGy r AT .

remai ns on t hgaﬂf)gpl efess%llil%!r%tﬂ g? Fr?g”lcézr-rﬂ[')v]:it)lﬁmcé.iﬁ nt%ﬁaélta{r}\gnédlﬁ ée%%ign%n‘a&ﬁéegggﬁ 1365
conbi nakd on. dgwiniiths bareel tipexrditeallyscoatdsting thehaokl tis witheenneghdfacamsaghgey of

the present ipgventi ..a st and. needl ¢ assenpl an, he sub uent 'y
connected to !}ﬁgibs‘ii/nﬁ}ﬁlgﬁee 1tt i%orﬁgbqﬁﬂﬁgtotlﬂgver@{:gfemeﬁ mé é‘ﬁ@}@“?ﬁ 033%3&'“ a
t heret o becaupmxirhal diresticl. | Thid elamémtroas provide sddntonah@tatding €sraé.NTH GerbweNt

in a proximl direction tqQ nake .room fqr fhe bsequent. need| e
P the needle assemb?y, an axial?y crﬂstaﬂy d&rectei 'ilorce 9s applied to ctjhe needle hub

until the retaining element disconnects from the hub and the needle assembly is

20 aliowed to move in a distal direction. As illustrated in Fig. 8, the retaining element
remains on the barrel tip after removal of the needle hub and needle combination.
Additional needle assemblies such as the needle assembly of the present invention or
a standard needle assembly can be subsequently connected to the syringe tip having
the retaining element attached thereto because the installation force will move the

25 retaining element in a proximal direction to make room for the subsequent needle
assembly to frictionally engage the barrel tip.

[0036] Another advantage of the needle assembly of the present invention is that
it can be used with syringe barrels having a locking luer collar. Although the primary
advantage of the present invention is achieved with its use with a luer slip syringe

30 barrel it will also function with a syringe barrel having a locking luer collar. This is

an advantage for the user with respect to inventory, since separate needle assemblies



assenbly to frictionally engage the barrel tip. [00361 Anot her advant age
of the needl e assenbly of the present invention is that it can be used
with syringe barrels having a | ocking luer collar. Al though the primary
advant age of the present invention is achieved with its use with a |uer
slip syringe 30 barrel it will also function with a syringe barrelP-3a¥i ng
a locking luer collar. This is an advantage for the user with respect to
i nventory, singe separate needl e assenblies 9 P-5978 will not have to be

purchased f or W18 8°WHR tR1PF PRICB#Ed {97gise vith differepipesctsyringe hasrelfoshs best
iIlustrated i myfsited $n Fie. sg/ral @%gmﬁallsﬁﬁcm&g dﬁdﬁﬁd@@uﬂf%'fﬁ SthnifRcs 152

defining a chanmber 153, and a drstal end 156 | ncluding an e ngate
f rust o- coni calchgmlsﬂmdﬁédaltdl Ppdistabench 856 ingludingoandelongateSBustoreorcdllymhgped fifhe

bt o SE9 oF ASR TP AeREIE A afod "ElHR Bl SF i Rab B B G

col | ar has aninchides raalockihgelaet-@p“@ colldrcisde g gaficdl Fdivtoundiag aflf 18Nef 3e on
ol oot S dBE Al 6008 Ul ket SOt g o 57
i nvention. | nohme%@rfggg}dqgggcmemgqh@bmenbl y 120 includes a needle 10
cannul a 121 having dgrom mal end 122 and a distal end 123 and a hub 131.

Hub 131 i ncl udesw'&ﬁl &N lﬂfldﬂilmatwhﬁaﬂtlw embtallmmgxféhttmdbalmwbémbed
cavity 133, a 4 he ty
is part of the pé'gsagewa o]nT o ﬂnf%?('lﬁrra Bge%i uﬁlghf(ﬁﬁg%'lude nS?%Yé

cannu
j oi ned 1M t hecalinutacl21dnsdingfa prh:aniahéndsmmdndta didhal end 122 andd huth &3 cdab £31

cannula is in.fluid comuni cat th th assage . 15.r I ni;,n
homent 141 | BopieR L AR PTRORHL L2 Wich SR ConRRLY Hiapt ity 3

i ncl udes an aprd 134, @ gabRESVEY BISGhakthrQah! THRRavityois Ppar R ipadsagE R, The | Nt O
the aperture for engagl gg the frust o-coni cal It%/EhshaFed tip 57 of the

barrel . As wi PFPx{ma $ragedle eannyp ds joineddo the,distg mmbfeﬁharh@b Spsﬂwéxﬁ}éﬁped
to offer |essypfsi C Hidbu eikq | L gg%ms

than in a directi oﬁfg% %eg%ngage}gg%? W t%c%ug‘aé% 1;“)tltli’1|z)]tln(;) et al ni ng
el ementlS s comtaumgobltment He#1 hia lreleasablyatomixded tchbuth GB1.j s’l‘lierretaimngiehnght
engagenent w e the forc ui red to, di sengage. t he r.et ai n|n

ol anent 1 om TS p akcrot BB s & AL Gt Bodtp R PR KTk Sl B BB e
retaining el emmgigmgnhb IﬁQStommcaWblai;&inﬁ 87 bhthe barmell Waesittpihe einbbditmeneced| e
shield 161 Whio?plglss

1-8 /] t?le protgberance is shaped to offer less resistance to hub movement in a
direction of engagement than in a direction of disengagement with the barrel tip. The
20 retaining element is connected to the hub so that when the hub is in fluid-tight
engagement with the tip, the force required to disengage the retaining element from
the tip is greater than the force required to disengage the retaining element from the
hub. Hub 131 further includes pivotable needle shield 161 which is hingedly
connected to the hub and capable of pivoting from a needle exposing position, as
25 illustrated in Figs. 10-11, 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
cavity 162 of the needle shield. The structure used to provide the pivotable
relationship between the hub and the needle shield can include a variety of hinges
linkages, living hinges and the like. In this embodiment axel 163 rotatably engages
30 axel housing 164 on the hub.
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connected to the hub and capabl e of pivoting froma needl e exposing
position, as 25 illustrated in Figs. 10-11, 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 cavity 162 of the needle
shield. The structure used to provide the pivotable relationshi pPE&7&ween
the hub and the needl e shield can include a variety of hinges |inkages,
living hinges and the |ike. In this _enbodi nent axel 163 rotatably engages

|
30 axel housi ng #68] ghiternesen s usep pivoto e perdbsphigidiisio theeneedlgeprgtssting
I vots the neggi; ' 3 : eiﬁgg I ' et 1 | yin
8i gital for ceﬁggﬁ?ﬁgyﬁgémﬂg glﬁ%tsell f. Sﬁcﬁw%rg%]gcshggwatsgﬂz%ﬂfgglapﬁg%g%n%nt °
in direction Aomponent mgliregtiedAian ilRistyated i Fight). pFlespmsent inventiondsespscially

especially wu | & hi nge eedl e shi el d,needl e senmbly. Force.Ais
anot her force%\%;#c %hﬁnlgflé ggend?er%}ﬂglaélef@etaﬁsgnﬁ |'ﬂ?8ﬁf%§ﬁsa?n°3¥e§cggﬁﬁé’@}'1ﬁbn of
the needl e asseytdotrfbuamot the unhentidhallischndction @Fithd Aebdlyassehbl9réth thdie
retaining el egEnts' ) ngagene(géyto,thed&e:rrel, t'kp. 100391 Figs. 12 and 13
i11ustrate anStRVhieh Brifsisted By acHagntithatetaning glemeptd) engagernen)ite thedrarieh e
present invenghpon. In this embodi ment, needle assenbly 220 includes a 10

needl e cannul a 221 having a proxi mal end 222, a distal end 223 and a |unen
t her et hrough. A 38 23gs. 13 dind dSsillusiratp enethar gkiemativeeendbatimenii afithe medical

frusto-coni cal ' : therei.n .. i.stal en N
passageway 2SgL'%‘lﬁee&e}?gﬁ%agrﬁxﬁ%%%?élvﬁn{%yeﬁbg db“gernt’ nc?fg&fj ﬁgse%ggggzgogl\ﬂg?a e
proxi mel®d end aéedid earnmixdR21 davingl & proaximal asdl 222, atdisaldesd 223 and ofiuhéte hub

so that the lynmen is in fluid.,co nication with t 5 .passageway..
retaining el eﬂl?ﬁ"trh“?ﬂ@'i é‘h“g’lﬂééﬁ PSS @5 PRER PR ef‘Hé:‘%d‘B_. al'ﬁ'@‘go'lcg%_ﬁ?lﬁi ng
el ement has athdp8deivi§E33Rh&EMDE HRRE endd¥ 4l a PRERBIVAY 288 tHebdtRoG)| Thel | Y
shaped tip 57 of syringe barrel 51. The protuberance 1s shaped to offer

| ess resi st an€®itytid Pt Bt thewasmagrvayn Thearexmel end ofthanrsdlgenamnla ijoked e
Syringe barr ekl dital *&fkﬂ.dfﬂh@ hufl' oSt B g%n 'E%ﬂgﬁgﬁ%%nmiéﬁoh%tﬁ g The

retai ning element o I's enbodi ment nctions substantrally simTlarly
to retalini ng phssagemtay41Aofetdileg eldyooht riditis refeadablysconnget8d téithe Dab. f The her

L7l eS8 9l B 8 L B A e IS Bl
shaped tip 57 of syringe barrel 51. The protuberance is shaped to offer less resistance

to hub movement in a direction of engagement with the syringe barrel tip than in a

direction of disengagement with the tip. The retaining element of this embodiment

20 functions substantially similarly to retaining element 41 of the embodiments of Figs.
1-8. Hub 231 further includes a guide element 276 having an aperture 277
therethrough. An elongate barrier arm 279 having a proximal end 280 and a distal

end 281 includes a barrier element 282 on distal end 281. The barrier element

includes a proximal end 283, a distal end 285 and a needle passageway 286

25 therethrough. The barrier arm is positioned within the aperture of the guide element
and the needle cannula is positioned at least partially within the needle passageway of

the barrier element. The barrier element is movable from at least a first retracted

position, illustrated in Figs. 12-13, wherein the distal end of the needle cannula passes
completely through the barrier element so that the distal end of the needle cannula is

30 exposed, to a second extended position (not illustrated) wherein the barrier element

surrounds the distal end of the needle cannula to prevent incidental contact with tip

11



end 281 includes a barrier elenent 282 on distal end 281. The barrier

el ement includes a proxinmal end 283, a distal end 285 and a needl e
passageway 286 25 therethrough. The barrier armis positioned within the
aperture of the guide elenent and the needle cannula is positioned at

| east partially within the needl e passageway of the barrier el enBff78 The
barrier elenment is novable fromat least a first retracted position,

illustrated i i gs 2- 13, erein the distal end of the needle cannul a
passes conpl 2%€|°3 t{l%giw;‘ﬁn@mw’gt Peedls cannulent fnger Rantaqtiuriarss £81 OBARE of
the needl e capiwikr aif i$PreNRASRA aphRifk SEAANDr@X{oChd MhriRGSid RNmoVO%he

illustrated) wherein the barrier elénent  surrounds the distal end of the
needl e cannul harrigr preiaithe sespribextanded pesition. Vijhishistacgomplishedsby applgdigon t he
di stal end of 4tk I Walol=Y e 7100, -
barrier armi g‘%@o@?@&h%ﬁﬁﬂ%ﬁ?%ﬂﬁg;&d@ %’i {I%FI?%] %tﬁg%t ﬁ%ﬁ{nﬁél?%lgfnr clhg%u?ﬁ% to
nmove theé bar as Blustaated imnFig. 1 eTheapenirecintthe geide plegichi aan. beTdmyshapse, closed
acconpl i shed cqont act ace

by applyjng a .digital .force to the finger ur
havi ng at | ea_g%/ OBQ[EO%]_BRE‘H rk rF%BP‘?rétb‘iefyoﬁ" BuKle the; harmer; oy Gt"i"?‘?“F‘?’&ft‘fi'S. _
The aperture jdirabfa@ pBéitisieal SERBIond R tchBePpdéitnaPhe Hahtt @fin iy BP&Rved i Ch
wor ks cooperatively to guide the barrier armbetween the first retracted

posi tion and Phthesperdig e shecgitdeelppentiangled syitlat the needle pessrsaugy misaligns ed
or the apertu [ ' mg} :E@ﬁt eway
msaligns wt t@pj%g%ggkhq}%ﬁcggﬁee ael%(r:}%hﬁ I'ag‘t‘%?cr)Itl e Sﬁtg‘rﬁ‘et\ggﬁ ﬁﬁ%%n of
t he barl0i er efremghe sectid extendet pesiietond ext ended position. [00401 Figs.

14-15 il lustrat other r.native enbodi ent.. of the.needl assenbl y of
the present | nvaffNor i ¥ dinmlieREher NEBuE stOsiBeyt sioteniroer
needl e cannul assédBlydvhdgtestnpinOitivh| 1€tk erbodirBertl] ifdedle agstehbBy? 20iRciudeshub
331. Hub 331 includes an_open proximal end 332 with a frusto-conicall

shaped cavity? Tsedie gannyla 3%k having,a %@ﬂm&hﬁldan?aéscﬁw I and @ hyb ﬁ?buéh.
The cavity isppgris1Ghcihdl® anPGRRGRENRM] eJd1h§3Pweﬁ' ﬁﬁhst@ﬂ:@ni@%ll} Hﬁggﬁﬁﬁj\}i@

cannula is joined to the distal 'end of the hub so that the lu of "t he
needl e 1éannul 333, 2 distalf ¢ndi IBdcandrauprssageiven 338 therathrouglp athagavidryis paArt oéthei ni ng

o ement 341 | Bkl RIRISh0e i e BT B AL e
shaped 20 ti ph& softh& ythe dgaebaf itied néelile Bainalanisnig Mhbid rerimdddatibnneith dies
simlarly to Iragsge?gle‘r;]\)a?.g A retaining element 341 is releasably connected to the hub. Retaining
element includes at least one protuberance 344 for engaging frusto-conically shaped

20 tip 57 of syringe barrel 51. Retaining element 341 functions similarly to retaining

element 41 in the embodiment of Figs. 1-8. Needle assembly 320 further includes a

needle guard 388 having a proximal end 389, a distal end 390 and a needle

passageway 391 therethrough. The needle guard is movable along the needle cannula

from a first position substantially adjacent to the proximal end of the needle cannula

25 as illustrated in Figs. 14-15, to a second position where the distal tip 326 of the needle

cannula is intermediate the opposed proximal and distal ends of needle guard 388. A

hinged arm 392 having a proximal segment 393 and a distal segment 394 which are

articulated to one another for movement between a first position where the segments

are substantially collapsed onto one another, as illustrated in Figs. 14-15, to a second

30 position where the segments are extended from one another. The proximal segment

of the hinged arm is articulated to a portion of the hub through a structure that allows
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el ement 41 in the enbodinent of Figs. 1-8. Needle assenbly 320 further

i ncludes a needle guard 388 having a proxinmal end 389, a distal end 390
and a needl e passageway 391 therethrough. The needl e guard is novable

al ong the needle cannula froma first position substantially adjacent to
the proxi mal end of the needle cannula 25 as illustrated in Figs. P54785,
to a second position where the distal tip 326 of the needle cannula is

internedi ate the opposed pr.oxinal di stal .ends of needl e guard 388. A
hi nged arm 392‘_’@59%?&“&“#6&? @8@?@3’?&% %‘tdi@éﬁmééﬁﬁ‘_ﬁ?ﬂt ofdhe
which are ar hinged ain®sh drici@ited &NRdeAR! pubRl 3SIPHAITRA hil2R 1348 € Prékifral Sdement
position where the segnents are substantially coll apsed onto one anot her,

as illustrated?3 and-figtal seement 394 areariedand wab 1eeRsrt focmachhther threrghshingeent s
are extended anolh . i i is
articul ated tgﬁgn’ggﬁoon OPE (E ngt-gngeﬁg‘[eﬁr o‘@# %ﬁgﬁ%@thﬁér{sﬁgﬁtﬂ%%%%&
P-5978 such nperenting thesneedlegiahi togaake3Ddm ithe fifsi posétidmad ithesdcondlpesitibinsdnal
segnent of th hi nged arm i rticulated to needl e quard, 3 t hr ough
e Son, by B Treft R and 485 biskente e e0ul R inURE Sistily, boveed Tk
Wi th respect kqofdGhsitbher ThoriedlR pif@ss B8ved 118hdIseoondBposhivh ehrsih
segnents of the hinged arm have respective lengths for. 5 permtting the

needl e guard ERPliFRHAR efrzodigitrdorce having gtlenst grropponens i dicestian Soas Hlpyrateh
the needl e capyilha; angyd fihed GHPHE in ahel Hﬂgés%rﬁihﬁ eEfBYHEBHRQ'c%h?Jc{iX s

beyond the second positio e needle guard is noved to the secon
posi ti o® t hr osuyh as fippigihinges.on of a digital force having at |least a

conponent in dir ign C i.L.lystrated in Fig. 1 The . hi nges ,may .be
mechani cal hi ngé@’%hr %Jlggshllgagslhg‘%#q %‘3‘8%%"@’8?‘??2&@{ PEH& nefﬁlesqﬂge}‘?‘sbé% °¥i i ng
hi nges. 10041prebéngsnvehfiorl 711 tHigi&hbedident) aéddty asseribigh 420rihclodest dpecdiResile
assenbly of the, present jnvention, In this enbodi nent, needl e assenbl

420 incl udes 2aifedpeoxingl end: 442, g distal end; 4% a"é‘rﬂjh@?l-a}'&?&zllimélﬁ#s%yand

a hub 431. HuBpdh3drokintl CHE A3 RvithOP SMstBLd%icaRY sIBiped é%?"\!jﬁ a@distal end 434
frusto-coni calm% shaped cavity 433, a distal” end 434 15 and a passageway

435 t helet hr odgha prsregeveay 435 thergshrouglof Thiecapilis snpanay theTpassagswexi ritie end

o i ne, e Ry A b Sl 08B By B

el ement 441 i projectsl distalibduytwaniinfromeatle tistal kred dfithe hiket Airetainthgadl@nand4 ikl

I ncludes at | ?e?esagab?)['] onnected to the hub. Retaining element 441 includes at least one
protuberance 444 for engaging a frusto-conically shaped tip of a fluid delivery device

20 such as a syringe barrel. Release element 441 functions similarly to release element
41 in the embodiment of Figs. 1-8. Needle 421 does not have a functioning lumen
and in this embodiment, has a bifurcated distal tip 426. 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

25 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
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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pr ot uberance 444 for engaging a frusto-conically shaped tip of a fluid
delivery device 20 such as a syringe barrel. Release el enent 441 functions
simlarly to release elenent 41 in the enbodiment of Figs. 1-8. Needl e
421 does not have a functioning lumen and in this enbodi nent, has a

bi furcated distal tip 426. Solid needles such as the needle havi Feg9%8
bifurcated tip are commonly used for adm nistering vacci nes, antigens,
and ot her s t skin. The bifurcated tip is used to scratch or
25 slightlyuﬁi%?@g%iﬁgggﬁF ‘of the patient so that the liquid substance,
such as a vaccine, nmay be absorbed into the skin of the patient. The
needl e assenbly of this enbodinent can be attached to a syringe barrel,
wherein the syrihge bArpedical deyise Jomyse withahfnig wenstardevise hanihgouifistot he

needle tip a9 hd8d YR &6l 1on process. 13 P-5978 WHAT IS CLAIMED | S:
1. A nedica égv?geéb?orlﬁﬁgigggm&? ' a fluid transfer device having a frusto-

coni cal Iy shapeda hutphaoungoarn spengproimal éndowitiaw ifirugtosconizpiiv siped camdty therein t h
a frusto-copically:shaped cavity.therein, .a distal. end apd.a passageway

t her et hr ough ,dlsgaéieéd ﬂ@?t‘ﬁ?ssﬁg‘? tﬂﬁﬁeﬁm&*&séﬂ@ cﬁ'ﬁg’s@?‘!}%ﬁﬁ °gFﬂi$p SSPETYni ng
el ement rel ggsably connected to said hub, said el enment having an aperture
therein and at | east, one protuberance projecting into said aperture for

engagi ng 10 sai B fotA8ING- ement gelepsably, prrmettpd to saidghybs seidpelmenichayingnan

shaped to o : i gt i -l i :
engagenent tkams BaSin fi AUAH ne BB RE Ry bty i bR B} Mpnging
connect 1thg sud frustecanicallygshapeatip said pratubedanica beigg shdpad towifer lesairesidtanise ts i n

fluid-tight,en enent. wWith said.ti t he force reguired . to di sengage said
Letaimi ng MERABIENED in A dilet o bebeoddf iR A0S 5 dlndaeRREGR,

di sengage ssuiditip,aheaing forGonddotifg s4id Pdtaihing@ Eledainflitosalyl hub. so that wiRdisgidlhubey i ce
of laim1l fu t,aer i ncl udi nq a,nh el.gngate needl e . 20 having a proxi mal end
and a distal @‘H ~tight, FREAgEIRSIT it é‘ﬂg tipy thesfarce eauired Hdisgngags swid retginiag; g

di stal end Qémédi flokUdid Sip i?Eﬁed?@rd{lﬁﬁthéiffHﬂcS Ge@lired B dlsdngdfC 58l Tehfiith at
| east one protuberance is” 25 three protuberances spaced afound said
apertur®  element from said hub.

2. The medical device of Claim 1 further including an elongate needle
20  having a proximal end and a distal end, said proximal end of said needle being joined to

said distal end of said hub.

3. The medical device of Claim 1 wherein said at least one protuberance is

25  three protuberances spaced around said aperture.

4. The medical device of Claim 1 wherein said retaining element is

positioned at a proximal end of said cavity in said hub.

30 5. The medical device of Claim 1 wherein said means for connecting is an

interference fit between said retaining element and said hub.
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4. The nedical device of Claim1 wherein said retaining elenent is
positioned at a proximal end of said cavity in said hub. 30 5. The nedi cal
device of Cdaim1l wherein said nmeans for connecting is an interference
fit between said retaining el enent and said hub. 14 P-5978 6. The nedi cal
device of Claiml wherein said retaining el enment conpletely surrdu¥is
sai d passageway. 5 7. The nedical device of Claiml wherein said retaining
element is made of netal. 8. The nedical device of Claim1l wherein said
hub is made of thernmoplastic material. 10 9. The nedi cal device of Caim

2 wherein said hgb i nehdifiedical dRIXOLALIEM INGRILIS ﬁiﬁh@é&hﬁ?&kﬂ&u%@l’&ay

t herein hingedly connected to said hub and capable of pivoting oma
needl e expos¥rRyngoeaid passagsivarh al | ows access to said distal end of said
needl e cannul a and a needl e protecting position wherein said distal end of
said needle 15 cannula is within the cavity of said needle shield. 10.
The medital devite of TH midivd device be ClatmripwhereinGaidere@itie elefnenEis imads ofai d
hub havi ng an, aperture therethrough; an elongate barrier arm having a

pr oxi mal enﬂle?ﬁd a distal end, said distal end of 20 said barrier arm
including a barrier elenent having a distal end, a proximl end and a
needl e passageway therethrough, said barrier arm positioned within said
aperture of sai ¥ guiﬁ@’@F@?ﬁﬁ‘P‘"&%@lfghifﬂ Ivelesaigin said b iampdsof thenmaplastic

| east partigli4apM t hin said needle passageway of said barrier elenent,
said barrier armbeing novable fromat |least a first retracted position
wher ei nl&ai d di stal end of said needle cannul a passes conpletely 25

t hrough said bargier gl enent so that Ld distal end.,of sai d needle

cannula i s ex posééd, ¢ Gregmedical ey ‘cé’x?feﬁ%élﬂ gg“i‘ﬁe’fefrbﬁa‘aﬂ'&’ﬁ’e’i"a“g%ﬁ B Phvptable
el enment surnedRdshiddildviaigss advigntieRin Bidpelily Ganmueted foOsaRi BMISRhd icapdbie st al
contact with said_distal end of said_needl e cannula; and forger contact

surface on RREPERREPM;dheedlefixpating potiforniyhish gllews ascspeie seisl digabienshot said
armto novengaicthahilh iaBd atiddile Protesftelpoition Wh&dih GafesisBPeid bP kid needle

15  cannula is within the cavity of said needle shield.

10.  The medical device of Claim 2 further comprising:
a guide element on said hub having an aperture therethrough;
an elongate barrier arm having a proximal end and a distal end, said distal end of
20  said barrier arm including a barrier element having a distal end, a proximal end and a
needle passageway therethrough, said barrier arm positioned within said aperture of said
guide element and said needle cannula positioned at least partially within said needle
passageway of said barrier element, said barrier arm being movable from at least a first
retracted position wherein said distal end of said needle cannula passes completely
25  through said barrier element so that said distal end of said needle cannula is exposed, to a
second extended position wherein said barrier element surrounds said distal end of said
cannula to prevent incidental contact with said distal end of said needle cannula; and
finger contact surface on said barrier arm for applying digital force to said barrier
arm to move said barrier arm into said second extended position.
30

11.  The medical device of Claim 2 further comprising:
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30 11. The nedical device of Claim2 further conprising: 15 P-5978 a
needl e guard having a proxinmal end, a distal end and a needl e passageway
t her et hrough, sai d needl e guard bei ng novabl e al ong sai d needl e cannul a
froma first position substantially adjacent said proximal end of said
needl e cannula to a second position where distal tip of said di sPdP7&nd
of said needle cannula is internediate said 5 opposed proxinmal and di stal

ends of said needle guard; .a hinged arm havin oxj ma] and, di st al
segments arti culal'& U8 haxing, _ BFOXFIB!?P e’ﬁb\?e‘ﬂﬁ%{ e‘lfie?'%LérPeﬁleiﬁaéﬁagE‘ﬁ%\i tion
where said thegthenigh, 84i@ needls lcamdi Wing/ neQilI@ RFAE saidt ReedRN@NANAIRRH adfdt @
second position where said segnents are extended from one another, said

proxi mal seRftEID Wbstantiallyadipgent saidrprwimgl end pt stid meedle capnylorte i2osecond sai d
hub, said IQsfiotvdlers ﬁﬂfﬂ?gfp & iaﬁ?ﬂgtah" R@F s?lE! rHepcgle Wndihid iscﬁke?ﬁ%&alteosa%“ d
guard, said proximal and distal segnents of sald hinged arm havi ng
respect ilve dppaspdipsoXimal purdistaltendgobmidnegdlergiatdp nove from said first

position to sai si.tion on,said. needl e cannul.a, ,and for
preventing sai %%ﬁﬂé@nﬁl"f@%‘%@?ﬁ'&m&iﬁ%‘? gPP@ S‘E%%fffoﬂfﬁ%‘f‘%e@%%a&%@ {9%n.
15 12. The mevbneat beteercs fidt pobitiomwhefelkald \@hments labliubstantiA dolagsel dhtce!
having an insid surdfaace defining a chanber, an open proximl end and a

di stal end YHAMBYFRH%Gh SCCRNOREUERT PRERS sBid samenis piF Stieded fompormataisra
condui t t heyapt frbQuaN se@%ﬂof@@ﬁﬁgﬁﬁﬁ%ﬂ% @r’ﬁ@ﬁlﬂlﬁd g@? Pgﬁﬁ)ﬁq)f Ezﬂ%l?ngla, aid

syringe barrel so that said fiusto-conical shape s 1N - tight
engageniént distelsegment of said hinged aine btihg atioulpted te said gyardifsailgirdximabamhdistalai d

| umen is ' ' lcatlkon With said cavity.. 13. need| e

assenl y  oreEs bl SRERERYF BN Me: e Rhitng B i 9@ S8R Elgpens |
shaped ti p feanpaid $irs1 gositiom thesidesecantpdsition @i saig needle oarinity, asdhfbr preveRtaigD
distal end a a men 25 t.heret hroygh; a hyb having an open proxi mal end
with a frussf’@fj%fd%%IW%%@@%%W@@%‘H@?@P&P"s“é"’ﬂi stal end and a
passageway t herethrough, said cavity being part of said passageway, said
proxi mal_end of said needl e cannul a being connected to said distal end of

said hds so thde- saildemedical deyicef Qlaim? fustherinclading 8 synipgerbarrgl kpving an
passageway;in@isurface defining a chamber, an open proximal end and a distal end including an
elongate frusto-conically shaped tip having a conduit therethrough, said needle assembly
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 lumen is

20  in fluid communication with said cavity.

13. A ncedle assembly for use with a fluid transfer device having a frusto-
conically shaped tip comprising:
a needle cannula having a proximal end, a sharp distal end and a lumen
25  therethrough;
a hub having an open proximal end with a frusto-conically shaped cavity therein,
a distal end and a passageway therethrough, said cavity being part of said passageway,
said proximal end of said needle cannula being connected to said distal end of said hub so
that said lumen is in fluid communication with said passageway; and
30 a metal retaining element releasably connected to said hub at a proximal end of

said cavity, said element having an aperture therein and a plurality of protuberances
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30 a netal retaining elenent rel easably connected to said hub at a
proxi mal end of said cavity, said elenent having an aperture therein and
a plurality of protuberances 16 P-5978 projecting into said aperture for
engagi ng said frusto-conically shaped tip, said protuberances being
shaped to offer less resistance to hub novenent in a direction of P-5978
engagenent than in a direction of disengagenent with said tip, said
retaining el ement and sgld hub Qelng conflgured to be held together by an
i nt er f er encR¥FOIeFLng dnion s3id,Areriues far 1gaging <sajd, T”Isiﬁ’i'ﬂmtqaﬁht’;}@ﬁ@(gdﬂ’rreﬁﬂ wi th

said tip, thewbefcs Ry daged B @f&qgg%ﬁsﬁﬁéedtorlﬁfb%mé?ﬂent% STRRLd] 8M

said tip is greater than the force required to disengage the retal ning
el ement  f rengagament than In 4 direction of disengagement whithysaist tipCiszid metaiBinigiel ¢nheeet and

i ncl udi ng % ngd f d n

chanber . ar Sl i Elrel B b0 gl by B iferRingBif o el BhBFagl o
frusto- c50n| 1sa1h Iﬂwdsmgmedgagememamﬂn gaid tnpo ﬁﬂLﬂotcetrB@ﬁﬂﬂhb mﬂgag& 3hid reaihe
assenbly onnec‘iied to Saltﬂ S e barr o that said

frust o- conl ‘33} U fserpaer ot ey qugﬁ?de @ﬁé%?&&ﬁ?ﬁ’f‘e T1aiping glegnent
frust o- conlﬁ@hlsaidshhaped cavity of said hub and said lunenis in fluid
comuni cation with said cavity. 15 17

14.  The needle assembly of Claim 13 further including a syringe barrel having
10 an inside surface defining a chamber, an open proximal end and a distal end including an
¢longate frusto-conically shaped tip having a conduit therethrough, said needle assembly
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 lumen is
in fluid communication with said cavity.
15
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