MEDI CAL DEVI CE HAVI NG RELEASABLE RETAI NER FIELD OF THE | NVENTI ON 100011 The
present invention relates to a nedical device such as a hypodermc 5 needle
assenbly which is adapted to rel easably engage a fluid transfer device such
as a syringe. In particular, the present invention relates to a nedi cal
device such as a hypoderm c needl e assenbly having a rel easabl e retaining
el ement for inproving the connection between a needle assenbly and a
syringe. 10 BACKGROUND 100021 A hypoderm c syringe consists of a

cylindrical barrel, no L. ~ther i jal or glass,
with a distal end adap?@%@%%ﬁﬁgg‘ggngﬁ‘%%ggﬁml e and a
proxi mal end adapted to receive a stopper and plunger rod assenbly. The

stopper provides a relatively ai r-tilﬁht seal between itself and the 15
syringe barrel so that novenent SIERROETHEINVENION down the barrel will

cause |iquid, bl ogghprrpd Pl%éenft 'MFﬂﬁoﬁ Qeldi6s (& fRdlcRt § nge §RAGES Rifod@imit he

syringe through the dista nd. e stopper IS m)vede ong the syringe
barrel by &ppl yineedlarssamblyowkieh tradapted tapeteagdblinereage o fluidtrankfer dedonswebed t o

the stopper and is sufficiently long to be accessible outsi.de of the
bl o 1000 STl RN SRShete e BE Rl PR feyie shdies o
cannul a and a hifpoderne mellenstcaibdyBbliyg 2tdl@eité rdidniny kleh@as fdr ApRRiHgahel ng
a variety of tasks such as the delivery of medication into patients and

into devices, ar@IssHORbetaPHANerdlerassrmebly authpfaEIgEr om pati ents and from
fluid sources. Usually, the hub of the hypoderm c needle assenbly has
tapered interior surface adapted to engage the tapered tip of the 25 syringe
barrel sol@hat the two conponents ar BAGKOGROWNDa frictional interference

fiitt. The tapered syringe tip and the conplenentarily. tapered receptacle in
the hub are ref er@&&lt%%og?%%ﬁmgeu@ggﬁsﬁi%ﬁ%un C%'atgaérega?f’gt oY her
medi cal devi ces ngddeldf dermsplayiic andtsria B glaskvith aitdl ehd¥@psddab @8 tenrledRa to a

fittings which allow themto be engage to a syringe tip. 30 100041 It is

gaged
i nportant that tiBodermic ResAlg andiaprpgimabend adaptedye resgived siornstanchelupgssapé
hub or ot her ”eg‘sé‘eﬂ{blﬂevﬂﬁestbp%é ok dVges O PR ey aiPhigHE Mal BERIAENESBIF and the

di sengagenent
15 syringe 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 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



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 shields
connected to the hub. |If the syringe tip becones di sengaged fromthe needl e
assenbly, nedication, blood or other fluids will be lost, and there is al so
potential for contam nation. 5 100051 The prior art teaches many structures
for inproving the connection between nedical devices having tapered |uer
fittings such as needl e assenblies and syringes. These structures include

conpl ement ary engagi structure on both the needle hubh and syringe barrel
S b such o br o) datien 1y Akt EudRes Sa Hgsyies endathef Pl Fiios Bfes
Manual Iy rel eas atabﬁliémkh@ﬁe@ﬁermwn@ﬁaoﬁfaﬁn?rsmiydﬂﬁdmmem lc8isRtede thdhub.
connection between the needle hub and barrel tip while allow ng reasonable

forces for di scohesyiiegflirrecomesdisegagseifeain e nepdls assemhbyn Beficatian. blpodiee
luer tip of the o%ﬂe?;'ﬂﬂ&ﬁ v!;lﬁrb!’egést %ﬂ?*ﬂh&éis%‘i’s%t ogé}lﬁal RPRARLARY and
mechani cal coll ars have provided Tfor |nproved connection between a needl e
hub and a s§ringe b@sasel Thd prioManty teathdshmanys tstructuces efor t impgdsting ythe roenyection

art do not contenplate t bsequent renov of. the 15 needl.e ass ly from
the syringe barr CIWesh 1y ca!? Bawp%gaa&{getﬁgqrgﬂ%r ﬁﬂ&gﬁisg ?Fe’éetfflé aSEIBLe ﬁ‘H‘S
barrel tips. StruglibgeRs Tl RGuculed PRIIEE ¢omdilethérdthyGhgasRl sBfctareN@LHbE the
assenbly and syringe barrel are adequate for normal use en the needl e

assenbly is propgeedly hppandsyriage barrelhip sygh pnprejections apf redessproyidingdana ardps e
if the user does n L e

t apered surfaces ﬁ\}ho%né ﬁgeg%er? ‘?'r g@h‘é %ﬂ}ip%?e%%)?? fnozlziiccii\g/lg rsggﬁ{nl% Flgeg% r@{ﬁg%c% P)olrll1 uoé?; % tﬁ%
needl e asséfbl y. coOfde6dn Bétivieeruih nedude jnrb axd barrel tippwbikealovang masondbleiforess fand

structures for ijprovi the strength of t conpnecti on bet n a.syringe
barrel and the h °8?neﬁgg'?‘f’e8§m§s%§8’g‘%‘?e§ms‘pr Q@T%e"f"ﬂf’?"ﬁfnﬂntﬁa}ﬂd‘ﬁ? ﬁﬂerdﬂl?/io et?g
there is still a spargk baifel dus BPEAIngs tshidiblifdting ahd\Ricdhani®l calbdre h Qidbalb
or other fluid-handling device having structure 25 which inproves the

strength of the dehivRievedirornection hetwegn pagedle hyp and piviiage baveldip. Many eighe
oL ander 3 Leper o0 bk oG, hoock o OSBRGS0

used for @fgagemeedle ageBblyMidN tkdsyTirge bMEENTIthis require extensively modified needle

hubs and barrel tips. Structures having a tapered luer fitting such as a needle

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.

[o006] 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.



100071 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 proxinmal end with a
frusto-conically shaped cavity therein, a distal end and a passageway

t heret hrough. The cavity is part of the passageway. A retaining elenent is
rel easably connected to the hub. The retaining el enent includes an aperture
therein and at | east one protuberance projecting into the aperture for 10
engagi ng the frusto-conically shaped tip of the fluid transfer device. The
prot uberance is shaped to offer |less resistance to hub novenent in a

direction of engagenent than i gUMMARSCDFOTHRINVESENQagenent with the tip.
Structure for connecting the retaining element to the hub is also provided

so that when the hub is in fluid-tight engagenent with the tip, the force
i ed di S | : ‘
required to di Senga@(j‘ogb Ny k@A 39 c%%a%ngﬁﬂéieaéarb ekmertdgﬁg%ﬁ%% %ﬁﬁﬁlﬁ;

than the force requ to engage the retdining elenent

hub may al s® i nclfoideseavitheefhiid traasfarudexidedaving adrustoeconivally skeaped tipirkhalepa tutst al
end and a lunen therethrough. The needle cannula.ig joined to the, dista
ond of the hub. sCRTHEEHIRET PUHERES ST Hish &R coey SRR v b PSR o Bh

Wi th the passageyayanifa Hhfagtwry HherelPONR] ThE dafk@idiphd o BERAEsaBBWay. N ude
a plurality of protuberances on the retaining elenments. The structure for
connecting the raetainfigrajeraens pereleasably pennigerbd fratjie hnbic Thel getainimg tement insludes f

interference fits.,0 e [ i £1.0 | } t
limted to, f ran%Pb{pg&{l{eﬁ@é%glngng%geggv@e ﬂ%ﬁub%{agﬁgéo %ﬁlégqléégg{hgg?fe Igl%g i?gr
360 aroundl@ he r ehgagighghe! fempsitoniddily skdpad niip gofe ltkarefhtid neadfenotevdoet en@Th@5

conpl etely around the passageway of fhe hub. The needl e assenbly .inclLude
O Vot abl o nooRreNERRES J° NGRS Htierty RIS B IHOrGOUHgE ChdebEton 8 1 ho

hub and capabl e eafageinéat i@ ff aMiidecieR ddfe dR¥PABENAEH PR tthe NipMi Sibuclrt 0B
access to the distal end of the needle cannula and a needl e protecting

posi tion wher ei n cphrectng thgretaimingaiemernt éo the bub i alserimayided sp thptrwihen thhkulvigin t y
f th dl e shigld.: 30 dj; ' : .
0 e needl e shiglfomd er(gggé?xzént Wt p%cheﬁ,gﬂh? 46k EQ%LH% Bed&é?)@ggecghggrﬁ{a%nﬁg

syringe barrel having”an I'n sur efinin chanber
proxi mal ehd and efenttins fmin thedip canl bedgreaten than 3he Forog edqeiréd tos engage thecataining

shaped tip havi "Linend Prgrlilll the hus" ‘Fﬁehﬁl%“rﬂgy al-gct1 thehide Ceillneeedle cannula having a proximal
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



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 lumen is in fluid conmunication with the cavity.
5 100101 Anot her alternative enbodi nent of the needl e assenbly of the
present invention further includes a guide elenent on the hub having an
aperture therethrough. An elongate barrier arm having a proxinml end and a
distal end is positioned in the aperture for sliding axial novenent
therein. The distal end of the barrier armincludes a barrier el enent

having a distal end, a proxinmal .end and a 10.need| e ageway, t her et hr gugh.
The needi e cannuitbree® Bt FofeSathspBn P itk 2 sy BN AR nTheingedt
passageway of thesdaibly @lcofierftaNb the ERAnRAaiicEso tBhtTthé Fustercalicaly shaped @ islieast
a first retracted position wherein the distal end of the needl e cannul a

passes conpl et el yluidiighigrneagranash iifhe the cirestrepanicadly 1 haped; ervityi oft the hehcrngithe he
needl e cannul a géngr;(gqéﬁngs&?ﬁ@ng&@iggq,@ﬁh@%f@ﬁ?hpos| tion wherein the

barrier el enent surroun I stal e needl e cannula to prevent
i nci dental f£ontact witoh Ahwstherdalgnstive reehboflindne ofi alkd heedixanssainbly Af thenpresent

contact surface on the barrier. armis roovi.,ded to accept, digi.tal force to
the barrier arm t" IR ﬁlﬁtéerbg;’(?a\‘géf rﬁ‘?‘fiﬁt?}er?ﬂ& Re ngu‘éﬁ%ﬂf&?ec?npag?‘ﬁf%n.
[00111 Still anoth@sthaugRl N@d ielRgaothagiornh Bhinghe piradilcendsarRm® distfenti e
present 20 invention further includes a needle guard havi 2’3161 pr oxi mal end,

a distal end and pasitipeasoinghg apestifaslidmeragioh moyement thereine ctiiecdisfabend ofsthe
rTDyab | e al ong th%aﬂ'f‘ef% 'nEQHé% %aﬁrfe?rglénén't habi g%saitst'apgncf @g&%%élaéﬂdyan a
adj acent the proxina end of the heedle cannula to a secon position ere
a distal ti®p of trneedlepedhgewagrtherbthroughi rithemeedie adrmula lgositipnsiat 1paso pantially and

disstal ends of the_needle ard. A hinged arm havin oxi mal and di.st al
segnments arti cul d‘f‘@d"?ll? B??gtéa]?f’éf%_g}vw 8?%??0 n¢'® E‘ngavg#) ATFIFT ghm 1Sp8‘§’i"?$6n
wherei n the segmErng afle@stSd Afst adtdcadd! positioh vARS&EA 1RNESaPBRI 8 HehfledRNEnfula
second position where the segnents are extended from one another is

provi ded. The pPasserarmBpletahe throegh thedamioiglement e ithatathe idistal cand opft the geedle
Phe needi e guard oot o S (FOGRRIe Bkl MR vARRl bl T v
respecti veld engt barrbards phe distat embof the ngerdle dartinolanto\peeveht moideitel ontact withsthe i on

to the second pogftliOf Of floheadie Yaln 8 K e Dortel RIBECOE ' barrier arm is

provided to accept digital force to the barrier arm to move the barrier arm into the

second extended position.

[oo11] 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 the guard fromnoving distally beyond the second position. The conponents
of the hinged armnmay be integrally nolded of thernoplastic naterial. 5

BRI EF DESCRI PTI ON OF THE DRAW NGS 100121 Fig. | is a perspective view of a
needl e assenbly of the present invention. 100131 Fig. 2 is an expl oded
perspective view of the needle assenbly of Fig. 1. 100141 Fig. 3 is a
perspective view of the retaining elenent of the needle assenbly. 10 100151
Fig. 4 is a partial cross-sectional perspective view of the needl e assenbly.

10016] Fig. 5 is an expl.oded perspective viewillustrating the need|e
assenbly and . a 47 FIRGLIBE mating Ay Bevpid OF serantlRosfiey She SaPYR ofdha
Fig. 6 is a partipgedhfif aaydetintepally Hofwd of tHehfoplesitlBatasgenbl y and syringe
barrel of Fig. 5 taken along |line 6-6. 15 100181 Fig. 7 illustrates the
needl e assenbly and syringe barrel of Fig. 6 connected so that the |unmen of
the needle is in fluid communication with the chanber of the barrel. 10019]

Fig. 8 is a perspective view of the distal end of the syringe barrel with
retaining efenent attached tBRIBF DESCRIPIIORODFAHE DRAWINGPart i al

cross-sectional viewill st{ati ng the needlﬁ ass rrblﬁqy f @?e resent .

i nvention attached P¥2h 1§91} RGePBRPFEIC R PhyRediecrs "oRlY PO PRGPHAFYentin 21 1
Fig. 10 illustratespgy aiges Baah'e\igloﬁ\’?@ﬂgé e RéwbbtheRedt 8ss8mB6/B1RIg.al the
present invention having a pivotable needle shield. 100221 Fig. 11 is an
enl arged cross-sect 004hl Figi dwisof nenweetivei wgw bhithe retamihgnelenient ob3heyacediv| y

of Fig. 10 taken Ag{%&al ine 11-11. 100231 Fig. 12 is a perspective view of
ib¥y,

an alternative erbo nt of the needle assenbly of the present invention

illustratetoafter fpos)ikKipad isegais om3s-sevtibhal perspyotive gewoeli theheedlgmssehifl 41
g 131s a cross- [%&%LI Qa$ ﬁ\gn%vpl%ée& Ige?spréce:t?\%l velcav\éf1 ?l?uestrlr'gtliglg tgcg geesél f:r eilsgeqr?blg %rrlé el
30 of Fig. 12 taken i ;
a syringe barrel having a frusto-conically shaped tip.
[0017] Fig. 6 is a partial cross-sectional view of the needle assembly and syringe
barrel of Fig. § 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.
[0022) Fig. 11 is an enlarged cross-sectional view of the syringe barrel and needle

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

{0023 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.



100251 Fig. 14 is a perspective view of another alterative enbodi nent of the
needl e assenbly of the present invention illustrated after frictional
engagenment with a syringe barrel rip. 100261 Fig. 15 is a cross-sectional
view of the needle assenbly and syringe barrel 5 of Fig. 14 taken al ong

i ne 15-15. (00271 Fig. 16 is a perspective view of another alternative
needl e assenbly of the present invention. 100281 Fig. 17 is an enl arged
cross-sectional view of the needle assenbly of Fig. 16 taken along line

17-17. 10 DETAI LED DESCRLPTI ON [ 00291 Wiile this invention is satisfied by
enbodi ment s in rrany‘“%sfﬁl:e'_geﬁﬂ? Gr PRESPECYfiaV iEWaPle 2 E?K/rﬁq?ef?“tvﬁeen&h"aW’%soefathﬂ

wi |1 herein be deggdié ReEmbR HehAhrbsenPinbRIdnSHustrhRd ARBOHHBRY Sn@HgehBRt with a

invention with the understanding that the present disclosure IS to be

consi der ed exenplszmygedfarnehép.pri nci pl es of the invention and not intended to

limt the inventio he odi. men i]l.ustrated. ..The of .th
invention wll be @%%guéléd] ff}%t%!ésqgsﬁétz%afeﬁg‘é|°£iﬁ’n%“68‘?118 a%ﬁ%%":%ir%pagldi Ui lrége:l?]a[rrse'l
[ 00301 Refegring of@ig-ilgsakedaBngdineefiléal devi ce such as needl e assenbly 20

20 includes a needle carpgula 21 having a.proximal epd 22, a distal end 23
and a lumen 24 t hewg%7hr%1§gﬁ6 BERFPREE wgﬁg? ansiies afterniifs nesdle Assamlinar fhe
i ncl udes an open pQéS@fftiiH@énﬁoﬁnd 32 with a cavity 33 therein, a distal end 34
and a passageway 35 therethrough. The cavity is part of the passageway. The
proxi mal end of thelopr8edFig. taisran ealarged ¢rogsrrectianel vikw ofitke ndedlsragsanibly hEFig.b
so that the |umen of, the needl nnula is in fluid 25 communi cation with
t he passageway 0963?11%6%%%& tlﬁ'lﬁgh not necessary, hub 31 may i nclude
radi al proj@ctions 37 for engaging the | ocking-type collar of a syringe
barrel or other fluid-delivery device. [00311 Needle cannula 21 is
preferably made of netal such as SPETM DESCHIPAHAN can be held to the hub
usi ng various manufacturing nethods with adhesives such as 30 epoxy being
preferred. The hub is preferably made of injection noldable plastic such as
pol ypropyl ene, pol y©e39y| Whde this Inyentidyon aatisfiad dy cobbdimenison snanf diféarént fatimes,
needl e there are shown in the drawings and will herein be described in detail, preferred
15 embodiments of the invention with the understanding that the present disclosure is to
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
i 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 cannula and hub may be integrally formed of thernoplastic material. The
needl e assenbly can be used with a variety of fluid transfer devices having
a frusto-conically shaped luer tip such as a hypoderm c syringe. 100321 A
syringe includes syringe barrel 51 having an inside surface 52 defining a 5
chanber 53, an open proximal end 55 and a distal end 56 including an

el ongate frusto-conically shaped tip 57 having a conduit 58 therethrough.
The needl e assenbly is connected to the syringe barrel so that the

frusto-conically shaped tip is in .fluid-figh agenent with th
frusto-conically*8 an‘%h@‘? {525 be {qﬁeegrﬂg'bk_ﬁﬁ%‘aé Pﬁglge"ﬂ%ﬂﬁﬂwi wafefak | EP%I needle
communi cati on W tabsehdb® €ad\Hetuéed Witk @RGRELY oTLIA tRinkfRF déVides ROBHE & frhbioaRaRANY | €S
and syringe barrels having conplenentary luer fittings is that the needle

assenbly may becéh#per diss dipstcivs aypedeaiesyTingem t he syringe tip during use.
Thi h b -nat I
broperly enoage ¢ Rithbeh Rt RERR AP RR 1 AH BrebOSF Setitng

pressure of5the ichamldri 3 aor qeagsoxiant/eod S5andes distadl lené B6dinciudmgnar elehgais e
di sl odge the need] e, asse nore than on

ly .from.th 5 barrel. Sometine
needl e i s used witHosr ?‘ng%‘ag‘ifg]ﬂpa% Xi8a2 fopdyit Sfetigrethrpusty s eling eedls |

the syringe and tabs%nmcmdnﬁe%teas@qlefsgﬁn%aa@&l PRat MY friistbRbSicMBEshap&typ isiiglui d
medi cation inadvertently deposited on the barrel tip can change t%e
frictional properflui&gglfengageneeny veitid thenfrussersenieally shepasheavity indhe dwb randribied
di sengagenent of e SeRkd 10 Ihe .p t i |

provi des a nedi cé‘ltng‘%é\f/gi @ghﬁg\%?ng a (fyaflﬁtlggll{hrtggg e?;h ﬁ {%%?%g,wé}puﬁﬁgéhsﬁgleﬁdé%dl e
hub, whi chl@an beassesdbiienbidsyamge dhaeld hnving gempletneptafyi lubt figinge is thaothe deedle

i nproved retention of the needle assenbly to the. luer slip fitti.ng and_t.o
o Tow for rore dmertihiiee Bevame logreoed s drmapeeibion e Srole ik pguft ‘rhi
herei nafter. Thi §payl &Y 8ERNEe 1he uBSICAIER mbSilly EAbuGH GRial Rtcd!&PpRberEbrpaBé NY
el ement 41 which iasyl Igagbrel easefbl y connected to hut;@Sl.laRet <c';1i ﬁfrr’l_gb(_)élbgnlggr?? 41
i ncl udes aper t ur dhergeedigehwdy t9 the harrek tip, ciad tthe hedrplist Rrespeenelethg Anjpetignerrosasg

into the apertur ' : {: [ L nge
barrel for IOup toedgéf(% tglgg%?l%%dﬁg%%a B?ﬂé%‘ﬁ?ﬁﬁ@%l ‘?Sgtrﬁ éﬁﬁéér%thégfeg&n@ n%sgér%ggg fr?%?ythé °
extend entifely aaguhdSdrhainmaundrg thandorietneedln idhesed vdilsx syinge siclgisewhenl 2fissnt .

Accordingly, the Loy aRE"E Widhe &rinte a1 QbR Usdd'Rr HOiBR. WRE uRIuS
any liquid medication inadvertently deposited on the barrel tip can change the
frictional properties of the tip and increase the potential for unintended
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 “aperture” 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 novenent in a direction of engagenent than in a
direction of disengagenent froma luer slip fitting such as a barrel rip.
In this enbodi nent the directional bias is acconplished by distally and
inwardly facing end 45 of protuberance 44. The distally-facing end portions
of the protuberance will allow the needl e assenbly to be 5 connected to the
barrel tip with application.of .forces which are copparable.to those _using a
hub wi t hout & retBIVSIE: 1 ALHERFHioN b GREREFmE kg rechfiLoibrssesgns fom &
whi ch defl ects slii@hdlipyfitingrsutinss a batd aip. Ofin tthie cxgRdiBerRSBE WixeionaE BIAS i§ O
engage the needle hub to prevent unintended disengagenent of the needle
assenbly during pseomplighed gmdlmﬂseranéllswaﬁ&y facoreupet 4Acel prospemned4beThe ed
to forma retainij G

retaining el errentd?%z%lgjt ﬁgﬁgtgﬁ gP&xf[BP%)S’?gneﬁ)Z%té&?%ﬂé:% \ﬁ?ﬁ@ﬁyﬁ?@@&?ﬁ%ﬁr@@y?gﬁe
renove the $etai mompceldaosin bdrred niptwich fgplicationt dffiforcén wihighoare aomparhidattoltiese f
the present invention ki es ..h the fact tlhat thﬁre can be@I subst ant i al

di fference bet weéli™8he %m@‘&g‘@%ﬁtretlaﬁlr‘%e%‘e‘?the PREYSTniNGge t PIAG e
force required tyhich atMABaliENE) GfdrtinaNdiod TR hecdld4sSerhB]f, £RICH dnBspé thed
to renove the 15 needl e assenbl'y fromthe barrel tip is controlled Dby neans
for connecting t Heedle &ulatnpigyens juainsended disengageraent of dosaeedierpssambly dutiegibsfent |

the force requir [ ghtgﬁ Wl i
controll ed by ane\?arﬁoe? gigﬁegl%fée%ﬂ){ e{i\ﬁééﬁﬁ%ﬁ{@ﬁ%‘iﬁ?&ﬁﬁ)&o&9&%&%&%&&? 50
retai ni ng &0enentloanat the $orde ofiermapdment 38 tiefremmigsde@entito thdlearfeliip iBless than
carefully 20 cont%ol_l i ng t.he inside dianeter €1(i)’%nt hgrghu recess and.the
out si de di aneter 0% qn AFAG Ve felining lpment Zopy Dy ARR R AR SBPFTRRt

force can be contfegideest e PrRsehd Qhedtioh dick Shathp fabietHAEeKtre A SRITR| dbstitiang
normal use while allow ng easy renoval of the needle assenbly fromthe

barrel tip. In tHliferpnessegiyvern debentiagement forge ofethyi mfaingng elesipahand ghe force
desirably nmade of I I i | I S eel . tn,{' 3
enbodi nent, the rrgﬁ{egitﬂ\émgﬁ%eﬁf F}lg@fx\%&? erlg%gle?é %#ﬁgystﬁ%i fr??‘%slgehgltr %ad;fo S eé’t% e
metal. It ¢&n beaecsderstdnadly tfiven gt diadel ¢ipaivedontroliéd blemeatsafoni cgnetiagehe
could be forned in a.full r rtial cylindrical shape to provide

i ncreased surfacéet@wmgaeé‘frxﬂ’é?%\g‘gﬁu he retaining

[0034] In this embodiment, the force required to disconnect the retaining element

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 nanner 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 connecting as used herein is
intended to include interferences and other neans such as adhesives-or
frangi bl e connecti ons between the retaining el enment and hub which break
upon application of the desired force. Means for conpectin al so ingl ude
a retaining el efEHECHH %Sh“ﬁegié_@l‘ﬁ ng‘Hﬁe\%@Fd?@ inglydryintes r%’tﬁf‘%%ﬂg‘%ﬂrm%@é SB&’ t he
hub so that 5 thgshii8ivbebeRaRzibR PRANESR: bdiRed] MBRAhind}de1EhEnt Al Hub SviRéh t he
hub. It may also include an additional el enent between the retainin

el enent and the hidsk uppn applicetiansd the/dasired fosees ¥leans foy qonnerting enay plspi inciudsfa t he
present inventio t ' - e 1] . 8l I t
P the hub i s morargreshaENEict S toBhgade IR SRIGE b LR FAERBE |
I n use, as Ppest ithd lmsdrfentred ik befwegs .thdcBmeneant cheaswsidbloy RO hils. dommgcilsd t o
syringe barrel 51 pl aging the el ongate frusto-conically shaped harrel tip
into the frustoRegHe g ﬂﬁﬁ@&w&a@?%wﬂb °fHunngs nﬁéﬂﬁ“gﬁg&épﬁﬁﬁfﬂ’ﬁs%n
axi al force suffigiffths BIPwithinCthe PRAKW o?fiﬂapg@s_eﬁﬂﬁvédﬁ%%@,ﬂ%f infPRrda¥O i€ By I Y
and the outside surface of the barrel tip as illustrated in FI[O% 7. During
instal |l ation, thehe atetdl retainieg etemrent 40 | the hubsiscmerelyt meprésgniative tof ghesgemamal | y
contacting the baBSr Iilittiisp wi th enough force to engage the tip and nake it
more difficult t& HOVE the element in a distal direction than in a pr oxi mal
di rection. 10he el enpess) dansgrad\biestdllagdaiddiin Fads. 58, aeddlaghsérablg 20 id conreomE &

t he needl e assenbly, an axially distally directed force |s applied to the
needl e hub unti !smw%a&eﬁﬁﬂibﬁgvlgal%ﬁlﬁ;e)f%gg@pfﬁﬁgbmq léirfp?ll’?g Bas! Hpdnte ke
needl e assenbly iggs@Qodlda pE@cdRY & f ki rRedll ﬁ%@h%djéﬂp%ﬁﬁ% SDaxidiSobck lstiicleat ed

in Fig. 8 the retaining elenment rémains on the barrel tip after renoval of
t he needl e hub aitel frieionkky cogage rihe swiface ofdhe hivpgavityhamtithe axsidarirfass of dbh as
t he needl e asse of L nventy . ard. needl ssanbl y
can be subs eque:'?)Ilmi/felctfl ntﬁgg%lgggt? g q@ ﬁ'«‘; sSyr ?jﬁ’glgg '([% ésﬁalﬁgéé,ﬁg g r%té lén%%eggﬁﬁrﬁnsgﬁes

el enent att&ched dovarted barbsd ¢iplesentihiey eomsdcaihg did toutrel dp eeithérdolghnboree thengage
Lg;g: gl ng el emsr]tthel tri]p gm{) Irng eI: ga rrllorcejldli 1((:;1tﬂlt (t)onmtoge trL%ke?errrlgl(t)rig L Estatl r(‘ilerecstluol?ls’tﬁa ui%nz;[

proximal direction. The element can provide additional retaining force. To remove

the needle assembly, an axially distally directed force is applied to the needle hub
until the retaining element disconnects from the hub and the needle assembly is

20 allowed 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. 100361 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 luer slip
syringe 30 barrel it will also function wth a syringe barrel having a

| ocking luer collar. This is an advantage for the user wth respect to

i nventory, since separate needle assenblies 9 will not have to be purchased

for use with different. types of ringe barrel As best . illustrated jn
F g, 0. & syri ngeBapt bAves be Pl d0e itk GBett BRERO NG PTG Dot
chamber 153, and jgystafiah D, 1D rinds by EINts 188 cRESNAR In8idk sUFhQ PRI RligYa
shaped tip 157 having a conduit "158 t heret hrough. The distal end of the

syringe barrel alchbamberil3d| anibs distdl endil hg inclusling yimpelongste fnstasonicgdhcshaped dml | y
surrounding tip . the I £do. r l.a I nternal r,ead
160 whi ch engageié?é%it”g% ap?%rjpc@@tfggntgg-%&$%%‘tﬁ% ﬁal '?‘ ggﬁg&ae F#n%%gbﬁfrg]?/&?o

the barrel.51003%clidegsa 1obQing1lukt-typs tcolire1 M caldenirioslly warcmtingi tigens7 of thoe
needl e assenbly t invention. In this enbodi nent, needle

f
assenbly 120 incl%ﬂﬁélts hﬁwﬁé%%ﬂar%aearﬁﬁaﬁléhfm 160, phich eaedses ladial pragsiions3d? and

a distal end 123 @angk Buttdholdit sedibily thihe batpdludes an open proximal end 132
with a frusto-conically shaped cavity 133, a distal end 134, a passageway

135 theret hrough. TIee37t aligs.y10r k! Plastrateodn alkeenatine smyediengnt dfithe ngedlexdspanblgnd of
t he needl e cannulg is _joi.ned..to the .di stak. end of.the h that. the unmen
of the needle caﬁ%euplgas%ng ul“ﬁ%??lﬁ'i E"?B?n%’:??‘?:‘a epgr{w%ﬂ? ﬁssteﬁqéglpgfsbsglﬁg\/d\/gil? i

retaining e)enentcadrila 151 liaigasplokimat end €22 &d 4 distaldnd123 .and Béub ¢8RI Hubd31
element i ncl udesm:iln aperture therein _and at | east one protuberance .
proj ecting into tfdudesapopeproxpmal epdAdd wifhedesio-epnically shaped pavityskidpe distal p

57 of the barrel .endg3p éﬁhsgﬁﬁwﬁmﬁjﬂl@%ﬂﬁouﬁ ﬁe&%vi&is%gﬁMh@ﬁﬁEé(%@Waﬁn?ﬁei S

shaped to offer less resistance to hub novenment ina ‘direction
engagenent than ipioxami enscef tha ne¢dleirananlgas goinesd toythe Wistahend af thel hubi 0. thatithe 20

retaining el ement | e e. hub, t n bis iLn
fluid-tight engéﬁ%ﬁ%%? Ql\?ﬁ f‘ %&?%éﬁmhg 5 'ﬁeﬂigrcgg%uél\égﬁ%gn?’o&gi %ag%aég\agy.t ﬁsé
retai ni ng &b enmentrethingy elefmentt 141 issretpassblye cortneatad tthdub ddte Tieqtetaisiedg tebement

di sengage the retainjing elenent fromth hub. Hub 131 further, i ncl udes
i vot bl nosdl o TG dn FREGA Hhertin S0 ilgastiogs protbertince projecting into the Bperture

for engaging the frusto-conically shaped tip 57 of the barrel. As with the embodiment
of Figs. 1-8, the protuberance 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 exposi ng
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 needl e shield can include a variety of hinges |inkages,
living hinges and the like. In this enbodi nent axel 163 rotatably engages

30 axel housing 164 on the hub. 10 100381 After use, the user pivots the
needl e shiel d into PR8I Hfale wsepihs; user iphepts Pissneedisnshisld 4ol %en‘beeé'iegi’rpﬁf’t“%r ce

to the needle Sh'pSélﬁon §§‘Carlf]5pf YHeCEighASToRde {0CME tneBdle %HIERP”SH&h 'f&c@'hﬁ@ﬁtt 1@t £ as

illustrated in FI resent invention iIs especl al y useful as a
hi nged needl e shlceﬂndomeml Cbreatscsamab lusFated i Agi K). alhst iresent mlvcmlonm espeGaliny

Che " barr e oot ottt PLE B BSATIREI Aol R R I8 ia

engagenent 30 t hendyadoneibutd topthe R0B&htiofralgtiscohrectiBll of 3hd hdedbd ds3érBblgnfedh eke
alternative errbodl ment. of . the nedical device of the present invention. In

thi s enbodi nent, bREddVRichisgesigied, by sefianpf|theestaining fbnwe@dprgasaﬁﬁmt&t@zbfrrel

havi ng a proxi malt end 222, a distal end 223 and a | unen therethrough. A hub
231 includes an oBen proxi mal end 232 with a frusto-conically shaped cavity
233 therein, a di st[a¢39]erfdg5232! amdd3aillpasﬁagmm akk8mativeeermbdrhimenthof ﬂihcmedtqal/i ty

is part of thepssae the needl e can 0|ned
to the distal ﬁa"lf)‘? e[/\%g PRGH" é‘g ﬁ tnhtgl "f‘eélt’l rf?e&f: ﬁfsﬁmt?g' ﬁnﬁ
with the 1f passagei@yanrhild eRRikaving ©Ipeswembl 24d 223, heliqalsaid msmﬁﬂe@n@derto
the hub. The retainjng el enent has at |east one rotuberance 244 for

engagi ng frust o- disEstRIoieR, AbAdd thelpdesangpen 9¥qu3@ 954 r23& Wity a frppfg-conically
protuberance is ghapgdadil ﬁ3ftﬁérefne§ %hs'ia‘?%h@?ﬁf‘&rﬁi 3 RsdPeRa)BYe 'Eﬁae?é&hx'rog%ﬁ The

direction of engagenment with the syringe barrel Jgﬁan in tion of
di sengagenent wi cavityhie pait pf t}rﬂp@ssag@veaymﬁg p@b)gxmhendocff thérnesdberdanniil agspingd to

et ons. Ubst oy Y AL el 8 PR Bl Dol
aperture 2% theasbisvayghA Aaifing ndérhént 1T isefeleasably? éShrizated ng the ubXi The
end 280 and a di %étgilmng element has at least one protuberance 244 for engaging frusto-conically
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
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end 281 includes a barrier element 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 elenent. The barrier
el enment is novable fromat least a first retracted position, illustrated in
Figs. 12-13, wherein the distal end of the needle cannul a passes conpletely

t hrough the barri nt so,t t he di st d.of the ne e nula is
AR o A AR R i My AR S A R e
barrier el ement baief @Hﬂd§ pivedl £ abd abicinerecRdie AT LonBieYRN!

incidental contact with tip 11 226 on'the gl stal end of the needle cannul a.
A finger contact bawiet ame g theoseconb extpadedinopitigpmTihss isrageara@ished by apmllyyﬂgrﬂg

digital force to r t e I .

ext ended positi oﬁ} r}%n}%%e 113 %%%%gab cgnﬁptds‘%gtape havl?& gt lgi[‘q Qag?&k)%%t i%&lg%?ﬁ 0 the
f: Inger conéﬁact suag flueteatbdiin g. 3. Tbaslsertare:mrrhegelﬁé elemedt canel any sBape, aosed
illustrated in Fi 13. The aperture |n he guide el ement ca be an

closed or open, th WBWES @%6&@9&??% X, 19 guilsi the bangerham H%Bégﬁgen
the first retr a?éu%@teﬂ%élhb& B sE&ﬁxd%%fé%éH Sd&it?dﬁd efhelfagridri a2R- mé'ihﬁe Qaiéd er
armmay be curved or the aperture in the guide elenent angled so that the
needl e passagewayr thesgkitgadn th gthdet ¢lpm5mt&ng1¢dtShéhartéwn@dbapmmgawabmmhgns

prevent novenent i 0,fromth ec X

posi tion. 100401WI(itth 5ph %bﬁﬁl} %1 ust rauliaa té’nlhotl%grev%qttngor nmteg{:gf & %gﬁle?glefnegﬁ‘
t he needl e10 asselﬁfohytheﬁecbh@enemﬁdrpbsuiment| on. In this enbodi nent, needle
assenbly 320 incl udes a:needl nnul a 321 haying.a pr% ximal end 322,

di stal end 323 and [804pudigss 14 ‘fm usirpfe aneihg RLCTAL ) EAbRRImIE AT Qwaneesige
with a frusto- c0agseﬁabiyyoﬁi;@ﬁeen&:%ﬁ%nlﬁn aﬁéem@odynéﬁtaheeaedas;’e%m@b ﬁm#des

passageway 335 therethrough. The cavity is part of the passageway.

proxi mal end of angedle satmla A2 baving ¢ grmmebemcbwh@ distel ennd 32% and athivb 33Ihub
so that the |umen, of.dh d] e | ujd [ he
passagenay. A roribr g eliScarosdioiha Bud 33 it SRR Bhothisit
Ret ai ni ng 1%l eness3, m@xlstublemi m4 drlas paseapeway GBS tierahoagid4Fhé oﬁvm_/mg@grtmgthe

f | ha 2 7 of :

frasto-coni ca S?lﬁgqs%é)q?\glyt shoxhelrgd oF ¥ Sl 2irla i3 Foindd to the o SnaoFie

hub so that the lumen of the needle cannula is in fluid communication with the

passageway. 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 enbodinment 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 novabl e al ong the
needl e cannula froma first position substantially adjacent to the proxim
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 internediate the
opposed proxi mal and di stal ends of needle guard 388. A hinged arm 392
havi ng a proxi mal segnent 393 and a djstal segnent 394 which are

arti cul ated to oRaROIHIERs SaFh RobiBashIoE BEdRediment, TBSQ?SEQ?éﬁg‘WEPé thehe
segnents are subgbadiridls Mti&ﬁitk@ﬂﬁﬁ&d&%@rm BRREN Binge 396 IPréiSinhPdcBheht
Figs. 14-15, to a Second 30 position where the segiments are extended from
one anot her. The3%¥ and distal segaenh 894 afe ariculdtedhyatt respecti to each pihat threughttonge

portion of the h through a.s cture that .all.ows . 12 such novenent uch
as hinged 395 i ngﬁli Jghee!? 18] |a|]r3%(! HISEPE%eggfegfséﬁf?}éee}aﬂ%eﬁltar%’fhat%ﬁéeSp °.¥‘nge&‘g§‘|5 5s
articul ated t o npedliging tey tbedBGubk ©UAEVdif ¢he3Bi6t pdlitivi thlhe SREPdsitioah and
di stal segnment 394 are articulated with reﬁgect to_ each aqther through_ hinge
397. The proxi mafheargdigi epmyla epd HenpreventingHue ignfrge@om e vag distalyeryppd ghe
engths for S pecdibhd igagiihhe MhecheaRugidalio BV 14 QM LBAmh! pRldiOtibh AN O
t he second position o the needl e canfiul a and for preventing the guar rom
nmovi ng di stal |y bpplioattbnt ¢fen digitd dnrte hoging iableast Brempenetit én dnentidn iGasiblugithtedo

o Component i it et 1on e binBRinRC; bbdRicalnibed o iadh 6F APRHsMondrinB™'
nmechani cal 1¢hi ngesuoﬁrashibmgage%&s,or fl exi bl e connections 10 such as living
7 i

hiinges. 100411 Figs. 16-1 | ust rat e anot her enbodi nent of the needle
assenbly of the prieBntigsn\énit/i Pustrate,anqihes caodiment of thepesdiccasseadyiof yhes20

i ncl udes a needl : i-ng i 1 | 4 d hub
4L Fb 431 1 nclndas o e U SRRkt o seo ol 2B, s e A

shaped cavity 43Bavieg dipsexamakerd] 422 aldistahehdad23amslary bulay3 U 3 Hub3d entindesgin.

Th ity i f th . Th i mal__end .of l e |
Jotned (o the by gben ki R IRNRY & S0 ucoRieRl) ot B8vft 41203, LS8 et bRy,
outwardly f3om t bl dipatapewnid488 tidighiouph. Aheedaityiid) Part lof MBN pasddidewia§. The

rel easably connected to the hub. Retaini n% el enent 441 includes at | east one
proximal end of the needle is joined to the distal end of the hub so that the needle

projects distally outwardly from the distal end of the hub. A retaining element 441 is
releasably connected 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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prot uberance 444 for engaging a frusto-conically shaped tip of a fluid
delivery device 20 such as a syringe barrel. Release elenent 441 functions
simlarly to release elenent 41 in the enbodi nent of Figs. 1-8. Needle 421
does not have a functioning lumen and in this enbodi ment, has a bifurcated
distal tip 426. Solid needles such as the needle having a bifurcated tip
are commonly used for adm ni stering vaccines, antigens, and ot her
substances to the skin. The bifurcated tip is used to scratch or 25 slightly
pierce th kiT t mi ent so that the Iiquid substance, such as a

vacci ne, i into the skin of the patient. The needl e assenbly
of this enbodinent can be attached to a syringe barrel, wherein the syringe
barrel is usedjas - GORL.T i t e tip.during the
vacci nati on pr(l)'cess.ﬁ @%T&elqg%d@r\l E/E&?Dav?gl %u fg\ﬁdrre I gaF gée‘&‘ecgg}”gg %Jse W th
a fluid tfastofeenicdldyshapedidy tamgprisingt r ust o- coni cal |y shaped tip conprising: a
hub having an open proxinmal end with a frusto-conically-shaped cavity

therein, a distal,end and a passageway, therethrough, said cavity. being part
of sai d' passaghly TS 8 AP B SRR o SRS SRR CRU GeEH 8 hub. at
a proxi maldiseilendindSepdsage @iy thiretitdigh, ©1i@ BRIy bBRYipal oRBaid BRIshatimayt herein and
a plurality of protuberances projecting info said aperture Tor engaging
said frusto-conically shaped tip, at |east one of said protuberances being
shaped t o of f en reteweng dementaneleesably tnnpested, emenid hinh af adiroxsoial emd of said
engagenent_ _t.han.in a direction of disenga nt . Wwth sajd ti means for
connect | ng 08 gid et S Feanandin RAIERAFATHY dibaf BhitableprolREE 1< o
fluid-ti ghtto caagRMeRt foM diagiag Gaidt fristo-thacdlgr lapéedp] betbattoond seRgage said
retaining element fromsaid tip is greater than the force required to

di sengage Pesukerasesabeing ghaved i offer leshyesisfanch ihhubymevameninag directon 8§ a

pr oxi mal i : . i q .qend of
sai d canngﬁ%ggngﬁgtﬁ%@}]rﬁggf gag%@éiegggég%@ﬁﬁ %@gg’lhgeﬂgtg&scg%%?g?é? d lunmen
is in fl uirdaicmgrelemenato id hibtdo thativehep asid digb vsaip. fludd-tigiten pegtimeal willevdide of

Claiml wheregi id .a i . el t le. .3. Th j devi
of "Gl ai m Pulit Rerh e BidiRaete g BRI TP n Ceg 1A e BB ances
spaced ar gooéregairel @RINchEgR said retaining element from said hub; and

a cannula having a proximal end, a distal end and a lumen therethrough, said
proximal end of said cannula being joined to said distal end of said hub so that said lumen

is in fluid communication with said passageway.

2. The medical device of Claim 1 wherein said cannula is an elongate needle.

3. The medical device of Claim 1 wherein said plurality of protuberances is

three protuberances spaced around said aperture.

4. 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 Caim1 wherein said neans for connecting is an
interference fit between said retaining elenent and said hub. 14 5 . The
medi cal device of Claiml wherein said retaining elenment conpletely
surrounds sai d passageway. 5 6. The nedical device of Claiml wherein said
retaining element is made of netal. 7. The nedical device of Claiml
wherein said hub is made of thernoplastic material. 10 g . The nedical
device of Caim2 wherein said hub includes a pivotable needle shield
having a cavity therein hingedly connected to said hub and capabl e of
pivoting froma needl e exposing position which allows access to said distal
end of said needle can ; -ng, j it ek el i

di stal end of sai dgheedpgieqﬁegq%éﬁ%ﬁuﬁ&:(gaﬁ ?ﬁlﬁ%}?ﬂgm@ge\??ldygg% sal g&ﬂ%%%}}g
shield. 9 . Thamepnlssaild pdesagewaysf Claim 2 further conprising: a guide

el ement on said hub having an aperture therethrough; an elongate barrier arm
havi ng a proximal end and a distal end, said distal end of 20 said barrier
arm i ncl udisng a bari er Tlean®idal vt e @laih 3 tvller@n daid FetBingel di@her Rdmaddof
needl e passageway, t heret hrough, said barrier armpositioned within said
aperture of sdpﬁﬂ'guide el ement and sai d needl e cannul a positioned at |east
partially within said needle passageway of said barrier elenent, said
barrier arm being novable fromat least a first retracted position wherein
sai d distal end of 7sai d Theexkdicat devned of Qaims & svheompbad bily isAbadenfduggmoplastit
barrier el enent 29 that said distal end of said needle cannula is exposed,
to a second é??Sﬂﬂed position wherein said barrier elenment surrounds said
di stal endigof said cannula to prevent incidental contact with said distal
end of said needle cannula; and fjnger contact surface on said barrier_ arm

for applying digit8l forkhe mediealidevigarafi Eim g whersimeajd huhiinclpdasra eivotabln
into said secondaRXhfMfGGviRES LdvRY- thedlinlfingdiiy cBRflLed! 1o dal i A ChRLI &

further conpri sing:
pivoting from a needle exposing position which allows access to said distal end of said

needle cannula and a needle protecting position wherein said distal end of said needle

15 cannula is within the cavity of said needle shield.

9 .  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
10. The medical device of Claim 2 further comprising:
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15 a needl e guard having a proximal end, a distal end and a needle
passageway theret hrough, said needle guard bei ng novabl e al ong said needl e
cannula froma first position substantially adjacent said proxi mal end of
sai d needle cannula to a second position where distal tip of said distal
end of said needle cannula is internedi ate said opposed proximl and distal
ends of said needle guard; a hinged arm having proxi mal and distal segnents
articulated to one another for novenent between a first position where said
segnents are substantially collapsed onto one another and a second position

wher e sai q é;glgatrg HWlag ??%&Pﬂ?%&é FANGd %Q(?g erd’le psaas‘l%a%ﬁ\d%l; 81)( Wg!)l&ﬁiggg?nt of

sai d hlnge el o 4 portion
segnent ofsalsamaédllel ledi teeirry Inmv_llgeazlbmgcuhlat eddleocamuld guar d, ﬁ&alpdsmb@m mal

and di st al nts of sajd hinge rm hav respective | engths for
permitti n@ubs%aangal A A S "F?4‘%?a“ﬁ6’§|t? P 8eFong pasitien Werdnd

posi tion @ﬁta?ﬁb%f@ﬁ@%'xs@al%ﬂ%‘ﬂ%ﬁd el E%uﬁr@wﬁameaate SR ShRNa Shokinfin movi ng
distally beyond said second position. It. The nedical device of Clalm2

further |ﬁndd@whguboéymdngékbamnbl having an inside surface deflnlng a

chanber, an open.npr end_and end ngat e

frust o-coni cal P)l/“rp aﬁma tavmglﬁ’g%/xll aﬁan%coﬂcaliuslegm?ﬁ%? {CHE%@&R Onggf“&tg Ig@fjl e

assenbl y nbﬁement%nmtaeﬁlrst po@t&jndwﬁeté k410 SednidntiLare SObstdndihil G 3bIthpsed onto

frusto-conically shaped tip is in fluid- tught g&qﬁgenent with said
i P

frust o- coRN&oHer §'P%$?8°‘@3Rﬂs’t“>9“d‘fhe§eas?@ SRRIBC d Exgpyenetanptéer, gpid | yj d
comuni Cagk&%wsk &ﬂ'o@'smmnfgxd arhPbeif ﬁ%@ﬂh@%?&ﬁé@bﬁ(of%d BiSHE sl bifda f1 Ui d

transfer device having a frusto-conical onprising: a needle
cannul a haegnmyt af paidxhingdd smu peiag sitéuatal Eat sdid gnatdamid proximehand Hstaét hr ough;

hub h d h d
Thoroi nV B GRER BT %i@gaé“gaﬁveéwﬂstfﬁ%%%ﬁwﬁn%aﬁY A RREBR OB 1Y part

of said paeEAGRIMENK: pSRidh toRAIAXEITAL pBEIHoPbN Sid Aedd@tsihfuls amd dbiLprb@intlg
connected to said dlstal end of said hub so that said lunen is in fluid

communi catsfig gugtd fronsmpuing dissalydhwuond saidkpeamndposiion] r et ai ni ng el enent
rel easably connected to said hub at a proximal end of said

11.  The medical device of Claim 2 further including a syringe barrel having an
inside surface 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

conduit is in fluid communication with said cavity.

12. A needle 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
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
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cavity, said el enent having an aperture therein and a plurality of

pr ot uberances projecting into said aperture for engaging said
frusto-conically shaped tip, said protuberances being shaped to offer |ess
resi stance to hub novenent in a direction of engagenent than in a direction
of di sengagenent with said tip, said retaining elenent and said hub being
configured to be held together by an interference fit so that when said hub
isin fluid-tight engagenent with said tip, the force required to di sengage
said retaining element fromsaid tipis greater t han the force required to

di sengage the r %eﬂl ?ﬁ%tgﬁgln leﬁ:%m re erag)arﬁ)zc%nge g \%giﬁaub a apr )%gléﬁen%s ng ly of

daim12 furthéf inc a syringe ‘barre e’ su
defi ni ng aadhasdiéelemant lmpefg anrapxture kheegial alﬁhdplarmiiit)&bﬁ:ﬂroﬁbdanm bwjhongg an

el ongate frustq-conic shaped havi ndui t , t her et hr ough, said
medi cal ddUped BBt 068?5. ld[% SE%W@@'? ﬁﬁ’égﬁ‘ﬁr%‘i AT A

frust o- corhgRl Y SR8 dedidtihck fo l'n[b mHérHéHt fnl m;ecﬁ&g@%rg@gymém {hin 54 d
frusto-conically shaped cavity of said hub and said assageway is in fluid

communi catdireetioniof Hxsggga(gemanqwlgh saidrtip, said retaining element and said hub being
configured to be held together by an interference fit so that when satd hub is in fluid-tight

engagement with said tip, the force required to disengage said retaining element from said

tip is greater than the force required to disengage the retaining element from said hub.

13.  The needle assembly of Claim 12 further including a syringe barrel having
an inside surface defining a chamber, an open proximal end and a distal end including an
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 cavity.
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