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A needle shield which is hinged near the base of the needle has the
advantage of allowing one handed needle reshielding. Thus providing the
opportunity for reshielding, under most circumstances, immediaiely after use.
Accordingly, a number of prior art needle shield assemblies have been developed

25 thatinclude such needie shields.

Various means have been provided for locking a hinged needle shieid in the
closed, needle protecting, position. Deilectable members have been provided in the
needle shield for engaging the needle upon shielding and preventing subsequent
unshielding of the needle. Such members trap the needle within the needle shield.

30 Locking has also been accomplished by locking engagement of the needle shield
with structure near the base of the needle.

Although hinged needle shields are known in the ar, there is still a need for
an improved hinged needle shield that is automatically locking, cost effective, easy to
manufacture and having improved safety features.
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positioned to contact the hub when the needle shield is pivoted into the closed
position to help prevent over-rotation of the needle shield past the needle protecting
position. The tab on each of the side walls at the longitudinal opening of the needle
shield is provided. The tabs have angled guide surfaces converging toward the
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cannula from entering the side channels, A spring structure for urging the needle
shield toward the closed position includes an over-center hinge which is substantially
20 unbiased when the needle shield is in the open position.

The needle shield may be hingedly connected 1o the collar by a living hinge.

The syringe assembly may include spring means comprising an over-center
hinge extending from the collar to the proximal end of the needle shield.

The needle shield, the collar, the living hinge and the over-center hinge may

25 be a unitary structure integrally molded with thermoplastic material.

Locking projection on the needle shield may include twq locking projections
facing each other and projecting from the side walls 6f the needle shield into the
recess.

The barrel collar of the syringe barrel may include an internal thread. The hub

30 may include radial projections on its proximal end for engaging the internal thread of
the barrel collar for holding the needle assembly securely to the barrel.

The stopper may be made of material selected from the list consisting of
thermoplastic elastomers, natural rubber, synthetic rubber, thermoplastic materials
and combinations thereof.
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free end and is trapped in the needle shield by the arm. Structure for locking further

includes a locking projection on the proximal end of the needle shield for locking
engaging a ledge on the collar when the needle shield is pivoted to the closed

25 position. A protuberance in the recess at the proximal end of the needle shield is
positioned to contact the hub when the needle shield is pivoted in the closed position
.to help prevent over-rotation of the needle shield past the close needle protecting
position. A tab on each of the side walls at the longitudinal opening is provided.
Each tab includes an angled guide surface converging toward the longitudinal

30 opening for guiding the needle into the longitudinal opening when the needle shield
is being pivoted to the closed position. A spring connected to the collar and the
needle shield is provided for urging the needle shield toward the closed needle
protecting position.
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15 8-8.

Fig. 9 is a cross-sectional view of the needle shield of Fig. 7 taken along line
9-9.

Fig. 10 is a bottom plan view of the syringe assembly of the present invention
showing the needle shield in the closed needle protecting position.

20 Fig. 11 is a cross-sectional view of the syringe assembly of Fig. 10 taken
along line 11-11.

Fig. 12 is a bottom plan view of an alternative needle shieid assembly of the
present invention.
Fig. 13 is a bottom plan view of another alternative embodiment of the needle

25 shield assembly of the present invention.

Fig. 14 is a cross-sectional view of the needle shield assembly Fig. 13 taken
along line 14-14,

Fig. 15 is cross-sectional view of an alternative embodiment of the elongate
needle shield having a protuberance in the shape of a tapered boss.

30 Fig. 16 is a cross-sectional view of another alternative embodiment of the
elongate needle shield of the present invention. This embodiment includes a
protuberance in the form of a transverse rib with a concave needle hub holding
portion.
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present invention.
While this invention is satlsfled by embodiments in many different forms, there

are shown in the drawings and will herein be described in detail, preferred
embodiments of the invention with the understanding that the present disclosure is to
be considered exemplary of the principles and are not intended to limit the invention
to the embodiments illustrated. The scope of the invention will be measured by the
appended claims and their equivalenis.

Referring to Figs. 1-11, a syringe assembly 20 of the present invention
includes a syringe barrel 21 having an elongate body 22 defining a chamber 23 for
retaining fluid 25, an outside surface 27 and open proximal end 28 and a distal end
29 including a tip 31 having a passageway therethrough in fluid communication with
the chamber. The distal end of the barrel preferably includes a barrel collar 33
concentrically surrounding the tip.

A needie assembly 37 includes a needle cannula 38 having a proximal end 39
a distal end 40 and a lumen 41 therethrough and a hub 43. The hub includes an
open proximal end 44 having a cavity 45 therein and a distal end 46 attached to the
proximal end of the needle cannula so that the lumen is in fluid communication with
the cavity. The needle assembly is removably attached to the barrel through
frictional engagement of the cavity in the hub and the tip on the barrel.

The plunger 48 includes an elongate body portion 50 having a proximal
portion 51, a distal portion 52 and a stopper 55 slidably positioned in fluid-tight
engagément with the inside surface of the barrel for drawing fluid into and driving
fluid out of the barrel chamber by movement of the stopper relative to the barrel.
The elongate body portion extends outwardly from the open end.of the barrel.

A needle shield assembly 57 includes a collar 58 rotatably connected to the
outside surface of the barrel collar and hingedly connected to an elongate needle
shield 61. The needle shield includes two side walls 62 defining a longitudinal
opening 63 and a back wall 64 between the side walls defining a recess 65 having
an interior surface 67. The needle shield in this embodiment is connected to the
collar through a living hinge 81. The needle shield is capable of pivoting from an
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for retaining fluid 25, an outside surface 27 and open proxi mal end
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15 A rigid elongate needle cover 94 includes a distal end 95, an open proximal
end 97 and a side wall therebetween defining a receptacle 99 in the needle cover.
Before use, as illustrated in Fig. 2, needie cover 84 is removably engaged to hub 43
with needle cannula 38 in the needle cover receptacie. Preferably, the syringe
assembly is sterilized in a protective package with the needle cover in place. The

20 needle cover provides a contamination barrier for the needle after the syringe
assembly is removed from the sterile package. Accordingly, the user is assured of a
clean needie at the time of first use. At the time of first use, the needle cover is
removed by overcoming the engagement forces between the hub and the open
proximal end of the needle cover. The needle cover also provides an advantage in

25 that while it is in position on the hub, the needle shield cannot be rotated into the
closed needle protecting position.

A protuberance in the recess of the needle shield at the proximai end of the
needle shield is positioned to contact the hub when the needle shield is pivoted into
the closed needle protecting position to help prevent over-rotation of the needle

30 shield past the needle protecting position. In this embodiment, the protuberance is a
transverse rib 74 extending between side walls 62 of the needle shield, as illustrated
in Fig. 9. It is an important feature of the present invention that the needle shield is
structured to prevent over-rotation of the needle shield as it is pivoted into the closed
needle protecting position. As can be seen in Fig. 11 transverse rib 74 contacts
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15 29 including a tip 31 having a passageway therethrough in fluid
comuni cation with the chanber. The distal end of the barrel

pr ef er abl yWMO8i9e¥8a barrel collar 33 concentrically SHETHERAEH0GEP7E he
tip. A needl e assenbly 37 includes a needle cannula 38 having a

proxi mal asstiSBuB 4dits rédistaner-diatdAd GvdridBiordart fa1setthe aEele aRdidohub
43. The hub |nc*udes an 20 open proxi mal end 44 having a cavity 45

therei n aftMactdhe pegdie A arq bendiensetigeappyaifricessive fgrceipdsed.
needlt e c$ﬂrnehae>3>1@s§im&orﬁ%$s ldisaBitinugd | ’fbhlef héﬁ;[cilb @ﬁi@tgu?inc??]dxo% Hé tnlbrrhéle
cavitly. e .neeql e asse | renov att ache .0 e rre
through f PPEYQOHE} *@n%?@%ﬁéﬂp?m@?-?@?ecag%%mhevﬁ%dlmsutaﬁ ¥ feM B on
t he bagr elongiitinagdbpergey ofifie ina6dle dBRIEEL Blabi @ahEIohgehadeatitbRbr&Rcted

havi ng a proxi mal ZE_GEPortion 51, a distal portion 52 and a stopper 55
slidably CNCEHEFNER 11 ui d-ti ght engagement with the inside surface

gf t h:a bﬁr :TEI 'Ifl‘lgrnedda\lﬂhrtﬂh fnl1?&5@rr{ibﬁﬂmeﬁtmﬁlréﬂérhll\!ly.rlg-'tfnbuﬁébeﬁéﬁritl)ﬂﬁnddﬂi%s_I_h
arrel c er nov t of t st opper, rel ative to e barrel. e
el ongat e @‘@d?ﬁwqg S’ﬁﬁsgggewg'gh 9%?@3 il 'Slﬁjﬁh‘ﬁet Sp'éff‘?d%'nah@%' t %@Ch
barrel . gstmfeamﬁmalmsems@gmgb&?d &Ksiﬂ?@l‘ ﬁd@@f theCsidd ﬁnléllle‘S@B HQﬂ(ijrﬁr?]g’ibiHB‘dl
connegted to t 30, out si.de, su ce of .the parrel collar_ an | ngedl y
conneﬁ edcrfaanﬁlﬁezglob‘ﬁsé&o%t%t'ﬁ%@ﬂﬂ'@“@]ﬁ?g?ﬁ‘"@l‘?ft ae %afﬂ's'dsﬁﬁhsﬁd"? W9l des
two side ofaihksndzdledstiicldi ingha drengi tivd istitdnimpaaild grovitieand laagdracdatanal |
64 between the . sigde walls defining.a recess .65 hayin i nter
our face. eoirad (51 R 1 15, DRl Tl e Shtpiing e ThsfReted tdhe ne
col | ar t helesegipositbhvi ng hi nge 81. The needl e shield is capabl e of
pi voting from,n pen _posjti.on erein.the needle cannula is .
xposed as beupo 7E Sofeple P et Sl Relbide o it b€ BB Brening
prot etd i ngf theietdiershigidr Tha thtehaliestralled gaide fsutfhessnese dbreveaamn tdwaard S
wthin t | It udi nal I n f th hield Structure faor .
hut ot  aang s 58 BF Bectbede i T dbide Reaitebiéiopd magns
posi ti on lemgiudinaeopardd] eheiitred deddie phielat isbeiny pivétbe to¢edtlesshheddle ng
position [ncludes, .in this enbodi t,.at | [ | ecting
P rom t ho HREENTEFost|oh LS SRVARA Tl L e BRE Bhfn Rh i eBkE o)
free end @ ppsent inverdidn sinck gy hdie guith éhaneeete irddthel rdcess qfithhestld o
t he se Lt th dl e cannul v fr t he
arm ?r?g iSshPEi?éf g%’f)’%% 1p|'r|59 @h%gﬁegé eer?éséﬁl}éel?o b?ﬁ'@h@ﬁ%éremw@? S 35@% ggr’e
aut onmat i guedle shield is in the closed needle protection position. In this embodiment, tabs
also prevent the needle from entering the side channels when the needle shield is
being pivoted into the closed position.
As best illustrated in Fig. 3, sharpened tip 42 of needle cannula 38 is
25 sharpened to a bevel shape having a bevel surface 48 oriented at angle A with
respect to the longitudinal axis of the needle cannula. Bevel surface 48 faces
direction B. The rotational connection of the collar to the barrel collar is an important
feature of the present invention because it allows rotation of the needle shield
around the barre! so that the bevel surface faces the side of the barrel where the
30 needle shield is located. Rotation of the needle shield to this position makes it easier
to insert the needle into a patient’s vein. Accordingly, it is desirable to have bevel
surface 48 facing the same side of the needle assembly as the needle shield when
the needle shield is in the open paosition, so that the needle shield does not interfere



10 locking the needle shield in the closed needle protecting

position further includes a |ocking projection on the proximal end of
needl e shi BlQRWWFHW6INRi s enbodi ment, there are two | ocki NBCHESHEASHRTAS
71 on the proximal end of the needle shield for |ockingly engaging a

| edge 73 qfnhtihe perlibaihg Wiehe tsf?ﬁng"lﬁ%ﬂbé‘ t§ hhs éﬂtlérﬁspbc\@t 96k Lpinhit he
cl osed need| e protect Irgsgt posi ti on. el ongat € needl e cover 94

i ncl udes Bafinks aim.ate en&q”@ﬁbgﬁ"ﬂ)?@ﬁ@ﬁﬁﬁloéﬂﬂmw and a side wall

therebet wveen defd fidage ﬁnél@%@@érﬁlﬂb%ls%%éhﬁhés% &?&Qhﬁte?ﬁ\ﬁ@é as&emp B0
use, as illustrated in Fig | e cover 94 1 s renpvably engaged

to hub 43°%Qeﬁteﬁé%&13'@fé§rﬁml”§e§|8 %hwlq fibfanadieniag s /eredietigt frpivot o

Pref ergbl e ér&@@bfééd@ﬁ@&iﬁﬁ@ﬁmbﬁ ahl %r’ hr‘ hb%éédl%r HieattbWad the
package with the need| e _cover 0 needl e cover provides

ace.
a cont ani Ha%qdomﬁe@mrptﬁﬁwwosetwe %@9 '@"m B'F'QQ WaIcE\p ng%'n%%c&r@ﬁ@|!§/al s
renoved fr‘m'fﬁ hmge%herhmgedpaéaﬁag@s tré&e@nracdltaqrhé/neéa]@ SH%,@H %gaﬁémseg of

a cl ean ne e at the time of first use, he time of first use,

t he needl HRSERERIY %oqbéﬁ%\ge’a”%%/ "W@eé&f'i‘icﬁ‘gdqf'ﬁés svigticnehealh 9f dhe agedle
bet ween t &felbdnaihé dd2p RREBN nmr@ﬁgmﬂe a&%dq{eehrbepra@%dﬁgfps&w&f Hihge

needl e cover al so provides an advantage in 25 that while it 1s in
posi t iGn Bhin ﬁ%mH'l[PBt'Ort WEh FRdRg Slemand B8 oENRIde BEeNiar dungenagsermbly.

cl osed negghRy NembrCcsd ngthmﬁfefér@a erribd@rrﬁémwmea fifdt EEn&MR EBSEPh
t he needl e shleld at the proximal end of the needle shield is

posi t i one?PePBd E8ePaRttB4 PRIGGARENIFIANehE FREBNEOWRT I @n P%b’i’ﬁe\?d’toéﬁmpﬁt 0

the cl osegs nestta pre @@‘.s NgloRe%dr! fireNaiPsdtehd sBEAYRB I83RHRAIS Sitsptihgn
of the neeidl e 30 shie gast t he needl e @r otecting position. Int

enbodi merteMENBH PR BB dPIRIY ideflgcted R, Bedmbjasgd ?ﬂg'@Qta@EWﬁ@ ipter ﬁveen
si de vl | moR2inebr ARPrteedRetadibh of the rsedid dHisd frRtreMei dpefripdsitiOn tdviardi S

an i mpor ttﬁgtclgs%gtp%rsﬁlor? fwﬂtl ggu&r gggerrrl]éntsl ggea%ll é)4nt(} Qg tdehgceteé] (fargr%l t%esrt]glh(tal d
i's
angle condition shown in Figs. 3-6 towards a more linear orientation. The user of the
syringe assembly must manually overcome the forces attributable to the resiliency of
spring element 82 to move the needle shield to an intermediate position between the
20 open position and the closed position. The resiliency inherent in spring element 82
will urge the spring segment back toward an undeflected right angle condition. This
resiliency will effectively propel the needle shield toward the closed needle protecting
position. The self-propelling attributes of the over-center hinge are desirable to
facilitate one-hand shielding of the needle. Aiso important is the fact that spring
25 element 82 is in a stable condition in the orientation illustrated in Figs. 3-6 with
virtually no stored energy exerting pressure on the plastic components of the needle
shield assembly. Stored energy acting on plastic can affect the reliability and
performance of the part. In this instance, however, the stored energy is accumulated
only after the needle shield is rotated from the open position toward the closed
30 position. The accumulated energy then performs work for the user by urging the
needle shield toward the closed needle protecting position of Fig. 11. Spring
element 82 will, preferably, be stable with, preferably, little or no stored energy while
in the closed position illustrated in Fig. 11. In this embodiment, the needle shield,



structured to prevent over-rotation of the needle shield as it is
pivoted into the closed needle protecting position. As can be seen in
Fig. 11 tr9e20e¥¥We3%ib 74 contacts needle hub 43 to r eRGEYS2008/054873
over-rotation. Over-rotation can cause the needle shield to cont act

the need! gecanaiie alith HPRE B SEHPeRARRHAR 4 nfitf SHabUR hRkRmy o

used. WWen excessive rc |scont|nue t he ne
relax to mpkieﬁ@fmrm@aga‘rtlclr@atewl{h the sharp end of the needl e close

to or extendi ’?ﬂus%%ﬂcy}’ﬁfrﬁié’thfaf Q@fhéﬁ}ﬁeé h%ar%og}&j\'mﬂ m&?%@é@%e‘)ﬁ%ﬁéﬁ?ofa

needl e shield so IS no gaw?er uat e r ot ect ed
needl e sh$¥inge assembly wilh nresia aroigsiieg featyes |are ﬂéhgé@la%ﬁo Bﬁ@'ﬂeﬁuﬁbl Y,

but no¢ n iy ned u f ange
t he I‘I%I d;ﬁfgg{t heT?{ge% e‘gfp%f’%% t$LtIlEéacLO(?st | f ‘gﬁ#ﬁﬁn&éc}mﬁﬁ?ﬁ% ki

paral | el rdryelgpae eunbigs. ofoWhe Paeefb pRRducts e&omeﬁorﬁu Ripdasigetol be
channel s {Gciitbaiislandde ;SrBSra'n%ngme%eeél sh?b‘i’@ﬂéd%%bw ofttH§ phaed! .ﬁvérﬁbﬁ' d.

The extra wdth of the needle shield in the area he stiffening
wal | s proWavilssa Hansyeeserriciomreant sveriraiglion grd fahs W.l%"e#"QﬂQS’ Giga surtices t al

force wheg Rideahé Hleaxaﬁﬂ@ﬁ%q%e‘éd%maﬁhﬂawo mbereeés%scﬁ%aoeééaqé Seld /a\uévab
77 is connécted to each of the side walls | ongi t udi nal

openi Hy 1the @Peﬂlﬁ@hw&aaﬁ@w 1 e made thad%saﬂe@camgﬁ eqfregBernghiomgt es
79 Conver;glcegu{c@vtﬁé Blakf@hataneli .Qfﬂhe R ue&nﬁr’ﬁe%f ﬁlé}f—‘v&@ﬁé'p@ooﬁm srlidé for

gui ding the needle cannula into the E}%ltuma openi ng when the
needl e shnaisthgileslpsly the Vgede shigld aseblyswd broleas égle deeredigely to

posi ti on.qggfighisi fHavidad aﬁﬁl%%c&éﬁ\@ed@w %§|§re%‘¥héﬂeéd@9ﬁlb@% r&tﬁfg fre
of the present invention since ey help gu he needle into the

recess ofinorae plesey ROSPNs Fihis @gltafh Q@Sﬁ@pﬁaﬁ@am tbpéwee‘#ﬁ shigld ansiloyite

from el NgnQUbSIWEEN Fhe hBEUIE RRRRP aNd &2 échlﬁr Reaeh<: fdH 6 Htﬁuﬂéﬂmh hige
cl osed needl e protection paosition. In this enbodi nent, tabs al so

prevent tNeedieesyideavoicihe saYiyin ie $hirid andfer iorpyanoiale ARE Aeiiar theeinid
shiel d i syhgi Bsh BeNPIHRhdeRicOcdudPgGl BSRBtrRAS bt ?Mhe longitudinal opening of

the needle shield. The tabs with angled guide surfaces compensates for left and

right deflection and the transverse rib compensates for possible over-rotation while

20 moving the needie shield through the closed position. Accordingly, a needle shield

having the inventive features of present embodiment can be made using less plastic

material and sold for less money, allowing more people to benefit from the safety
features of the needle shield assembly than otherwise would be possible.

It is preferred that the barrel collar include an internal thread 34 and the hub

25 include radial projections 47 on its proximal end for engaging thread 34 for holding

the needle assembly securely to the barrel. To attach the needle assembly to the

barrel with these new elements, the user places the needie hub cavity over the barrel

tip so that radial projections 47 on the hub engage thread 34 in the barrel collar. The

needle assembly then rotated or screwed into the locking coliar so that the needle

30 assembly is held tightly on the distal end of the syringe barrel through interaction of

the thread and the projeciions and a frictional interference between tip 31 on the

barrel and cavity 45 and the hub. It is within the purview of the present invention to

include a needle assembly having one-piece construction where the barrel and the
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As best illustrated in Fig. 3, sharpened tip 42 of needle cannula 38
is 25 sharpened to a bevel shape having a bevel surface 48 oriented

at angl e AWRI20p8/10639Pect to the | ongitudi nal axis of thePCRBIAEE/054873

cannul a. Bevel surface 48 faces direction B. The rotational

connect i oORuPard REmEQ LY Bhe Elécé ARd s ﬁ@édi&@éﬂr@'fa lsStt@Bhd I MRIHAH tHeQRIbUT ©
of the present invention because it allows rotation of the needle

shi el d ar BaHAN chidebarrebyithoyt thease oha reraQuablediiit ace faces the side of
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collar 58 and IH%FQﬂaﬂoﬁ hch@' rifde As¥enly O B fildieiroaedlial &Rb&kSbridher

pivot to 5 the closed needle protecting position and for urging the
need| &0 shidiel'eicoRiingr LABS &Pwe SaTR PErpedUss ol E%FWH@%%B'I% kyrinserting the
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of the neggl 8. Figl2® ihrhaibBe 29RARA MNSHE iidtidd irdigMhdtist 61 asvereaagdl e
protecting position. Hinge 10 81 in conbination with spring el enent

82 forms S itablenmapner sk &8 JBioHpY  theieraeakle e‘%‘?BW!“ 83§ g Rathgtes

pr ef e1g edcpwbadi. memis bE&JréJ%QSa@ny dq skiaS RN tR3tanMb-pres£6aNd GREgENt
84 orthogonally ali to one and other in an unbiased condition_ as
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unbi ased anﬂl ed allglnrrent into a rm e linear alignment. Rot at| on

of the neRASINONEH AR IFsTaigHR ﬁ@so‘bén 6‘8§45€r6€?ﬁ ReSNg frRe Bansk gepsp the
posi tion g&mh@e %Héﬁaﬁ@@ﬁsigt Gigitad fard, 8dc @s RArodgh |tRe tiadni," @Mddte thé ght
n

angl e co t| on wn 1N wal ds a, nor I near orlenta i on.

e Cahy tedler ghisld ey it cediy ?iﬁ%éfomm iniegmed Sekeaporlentat]

attribut advee-cémextmgé B¥nkigiAteyanafths péddisibla WaNAdvBAcd mw&mﬁhb RRsed

needl e shi elfj to an mtermadlaéj rPa$ ition t:l?tween thz % LF

posi ti on "H§de; pratecting oStk fREHO ce B3Y| henRaPSFaM dPTethe YsAT loriag

el eﬁnt alae Wbédlké BRigR if B (Sﬁddﬁ@elalémaéhr@%m??“ﬁ{tﬂls%sﬁﬂﬂ ahe agé(ﬁél

ri an e con |on esl || ecltl.v (0]

hodil o o rhaBnGarObel i inechisio bE S SSdmY 4 peesl sigis Gekedr hekigsS

sel f -g5 opwsltioA Ah AL hltbyta@ﬁo@foftth@ e@@@@erﬁ@rﬂtcﬁrIoﬂtuﬁ@@r@éfﬂtoﬁgsﬂﬂ aleﬁetO
nt 1s the

facilitate e-h i.eldin he nee ort

fact t hateedm O dPugRAs Sy IRr 28 TERkaRa M SR TH T« he

orientation i FlgustznlﬁlusaﬁtesnarFr:uganatareeenan\mctchnemtrc]Efulad,;1 bks@ﬁtdllihbmtm eTes gy

exertlng res on the St one the n e

S senbl o SR 0S atstanebn S IBCE: o exiodiian o Fis 141 b ¢y

and per f ciitemadiee @ﬁwbbbmahiqrﬁee;jlmsmau%seaag rrraa'hmbllewaﬁ eldd@@t§h?ﬁcﬂi§j

? Egr %en s&%icf ﬁj gﬁﬁng%ﬂbon r{eﬁ% E:IS [gsc%) ar. % ne%d e slh(lans-léj inlcﬁ.ldtra‘g %v%g\l e wt':\ S
162 defining a longitudinal opening 163 and a back wall 164 between the side walls
defining a recess 165. A plurality of tabs, in this case six tabs 177, having guide
surfaces 179 converging toward longitudinal opening 163 of the needle shield for
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30 position. The accunul ated energy then perforns work for the user
by urging the needle shield toward the cl osed needl e protecting
posi tion oWOR0GH/1063P8 Spring el enent 82 will, preferabl yPCHES20¢84158833

with, preferably, little or no stored energy while in the closed
it Lo
D " %%;Héglﬁfhggdl% Cafilida Ijrﬁc}t euan iflcne? BREH %Rﬂ&n the'Fe i€ dhiRid i

unitary sb¢iU@PiM01§d‘tmtf‘@g}l@eﬂy!eﬁﬂie@ade@mgtphemmpI astic material.

It is unfortu e e fit
of & syringe. SR ghd SORLLERS drdthep SABIRAT SRR HACPREAE,
abl e to afventgnsdbis @hﬂdm%ﬁn‘u@hons'ﬁubgtanmlla'w@{arm hp embodinfent ofeigs.
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producte S o rars ek B OFBORKERENRRARD U Soheril 257 HUGRE o
needl e sm*@mﬁtamﬂbl shigjéd Rﬁiehpg@@‘.emonhemwﬁm @n chllav.i n'djha needasskmide
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o the nebdlE8dRe|eRFls beind BoldaRt, APBloLEE nEHAE RIIng Rbhoh. 1 B

di gital paekesimentciie iahe sutendoutwardlycbeyrnd tie alﬁa/qblﬁnmie cne:satmgulcm@r

bet ween t% %@s 5hb ¢ BoRaf] Jﬁé“ﬁe&ﬂé'sﬁénér%ﬁ‘i{%\ﬁﬁﬁﬁéﬁ W /O

wherein the n e could avoid the cavity in
over - r ot dhe guide sdéddede fessipdruy glige g medt@wrméhdowrd e cagees. causi ng

It tojgprotrudg go ngjfs.trétl%? ah%%ﬁaﬂ?é BAboSREA S‘fgthé?f Ic;nB%e’}’?eeegleesﬁQ&i ot d
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def | ecti dhe ar@evh@vwv@ns vetiig epibgdisemnp canselprants seedie shielsl 361 includes

over 1 0t dhk AetbiikaaB e BphIIBaRE S AIrShiedl dhd ool 45 Shiased

posi tion. Accordi ngl hi e e Inventive features
of preserbe pa@llndatniean reeesaHgs hawm@nu@g@ormta@t:e B6FHafdyetberanee

sol d for 4Aass tHEQ'BFFN of ékd&%d&s@%ﬁe&@ﬂ@hﬁgﬁﬁo%ﬁ@@é 567 5%%2%@6@&@ y

features of the needl e shield assenbl ?n rw se woul
possidd e.to|gontagt ﬁh%ffb&br when e nasdlepghield iscpiveed it Itieliclesedi pgasienal

thread 3$r&@&tn§%sﬁ139 t@ﬁelp'd?@\léﬁggvérf}gf Bir PL bR Pich! paR thd Seedle

proxi mal "'end for engaging thread 34 for o di ng the needl e assenbly
secur el y Prejeeting aositipR| . To attach the needl e assembly to the barrel

Wi th these nepq e'16”ﬁﬁ§tr%¢e§ aﬁotnéﬁané}ha%seﬁqbsdmﬁtdbﬁtﬁwlaloﬁaaﬂet Noddi¥eE"
the barrel tip sothat radi al pr +ect|ons hub enhgage t hread

34 in t hehigkt efehe piggent invamtiony B dis egdbedimany th@ﬁng‘%? aeedie ghield-4@&wed
i nt o gshe jhpedesNo %E\‘el v@élls%ﬂ&éﬁﬁln& honGRding! @&mr@%@ﬂdﬁ back@aifs64

tightly on the distal end of the syringe barrel "t hrough |nteract|on
of the tRedRenaifg HdR Weledetining fsreapes 463 hrvpg smainterint skrageefife A

bet ween tp'rcﬂulgéra@éé ihhBe R &l a ﬁﬂ%v@%\é'rfbyw‘]ﬁh 4 heo Pé%iwrigtre@sé’\ﬁd"' n

the purview of the present invention to include a needl e assembly
havi ng omR&igste dem BYeior suifaem 4Ghand i H@SEQF%FO senfagthibe hub when the

needle shield is pivoted into the closed needle protecting position to help prevent

30 over-rotation of the needle shield past the needle protecting position.
Fig. 17 illustrates another alternative embodiment of the elongate needle
shield of the present invention. [n this embodiment, an elongate needle shield 561
includes two side walls 562 defining a longitudinal opening 563 and a back wall 564
between the side walls defining a recess 565 having an interior surface 567. A
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hub are fornmed of one piece and the needle cannula is attached
directly to the hub portion of the barrel wthout the use of a
renovabl e Wg008/106398 |t js preferred but not necessary RGFAYS200p054873
stopper be a separate el enent attached to the el ongate body portion
of the pl preteraid ihhas fbim iob anRaksveise i &7k aiavﬁgSeelcaﬁdaad HUbogmuaﬂng
| i st con5|r%ﬁsg§of t her nopl astic el astoners, natuyra

synt het i ¢34 78 RrﬂléPtﬁtfiﬂ"bé’E?r@’ FHERGS P 5 anth F&Qﬁ'%’i"ﬁ%ﬁ‘? S%aﬁtﬁa? ayb.

It is al sqhuw tdy ﬁbédhﬁsmélﬂ\(é groRb |ﬁtBQh@6I@§@d1heéd)é(9FEtédﬁﬁg tp@mh@h’ﬁ) Belp
one- pi ece Plun ger where the st

i nt egr al | PFeVeMRYET-TQiFI0n e the Pngﬁg H@%sﬁﬁtﬁ'bee %H{ﬂtﬁPt'ESrﬁ’gﬁ'Eo'Fl I"hed

from agvi &dnca@®Hud gﬂldmbhﬁirfalzg féuvér?b&&wﬁ@l@t §h6€"t Halps Jcdhpumeaeatd?
procedures. The r|n eis f

| | by | n needl e cannu
PG e raicekilie s, Analicrig the anss Sasth which San T SalB0 sec s ARaHi Be be
drawn t hendddeeihield wite regedi & arRNAéddle aaghdlat @ﬁébﬁééﬂ?rthg%cﬁﬂévd)ﬁﬁb
illustrated .in Fi 25 in can now be |n ﬂe

3, Flui hapber
into a pad4'd¥ng SHng‘&eeP ?&Ffi"'f?daﬂ‘iﬁ ﬁﬂg[ﬁji Wﬁb?@t%ﬁH%m“Elﬁ% s'” t
through tfexdp em@mbfo@atmpthw‘nr@f cI@seQﬁdetﬁﬁcﬁf td hefP HIHES ttRE -nedBleSsHEIGUr S

by appl yi rce.to ress 3 to cause plupger 49 to
aovanbb” PR Erare aprt phEPEYYS SRpUPICREHS PUES O BB PRENFen
of the nesfdbcese&BH tham with a birdgitapbirsefb.of the injection process,
the plunger is positioned as illustrated in Figs. 4-5. The user can
t hen, using one hand, grasp the syringe barrel and apply digital
force, such as through the thunb, to rotate the 20 needle shield from
t he open position through an internedi ate position wherein the
over-center hinge is energized and the needle shield will advance
towards the closed needle protecting position. Additional force may
be necessary for the user to |lock the needle shield in the cl osed
needl e protecting position. In this position, the needle cannula is
held in the shield by arm 69 and the needle shield is |ocked in the
cl osed 25 position through the action of the engagenent of | ocking
projections 71 on the needle shield and | edge 73 on the collar, as
illustrated in Figs. 10 and 11. Fig. 12 illustrates an
alternative enbodi nent of the present invention. This enbodi nent
functions substantially simlar to the enbodi nent of Figs. 1-11. In
this alternative enbodi nent, needle shield assenbly 157 i ncl udes an
el ongate needl e 30 shield 161 hingedly connected to a collar. The
needl e shield includes two side walls 162 defining a |ongitudinal
opening 163 and a back wall 164 between the side walls defining a
recess 165. A plurality of tabs, in this case six tabs 177, having
gui de surfaces 179 converging toward | ongitudi nal opening 163 of the
needl e shield for
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gui ding the needle cannula into the |ongitudi nal opening when the
needl e shield is being pivoted to the closed needl e protecting

posi tion. Figs. 13 and 14 illustrate another alternative

enbodi ment of the present invention. This enbodi ment functions
substantially simlar to the enbodi ment of Figs. 5 1-11. In this
alternative enbodi ment, needl e shield assenbly 257 includes an

el ongat e Gig@edt e shield 261 hingedly connected to a collar. The needl e
shield includes tw side | |s 262. defining a | ongitudinal opening
263 and a bakk §&mmg@@$egﬁﬁ @HPIREE| de wal | s defining a recess 265.
A plurality m:fyrh@aﬂjarrai hieting aneelengate bodpslefining selvinrg gui de surf aces

gﬁ?efgnmg'gﬂ. 31 llﬁlﬂgghﬁ&‘.%ﬂl%ﬂrt]sﬂ@ﬁﬁﬂfm%1126 Be®h row-utjrﬁalneggle% g
when t he needlné al %}dte%d ?ﬁﬁéfﬁé@%hﬁgg% ﬁptl{%‘%g%é’g need| e

prot ecting po§Bg¢WTlaﬁ31ﬂlfﬁﬂtgle1 ad ﬁ@mﬂm’mﬁ@lqlhwgléﬁ{%nd out war dl y
beyond the si ¢@afiibernaidbdicraband ﬁmhammﬂudmglaimrm]rcbﬁmes 279 to

contain the n% ‘%(%gmﬁ(a Euﬁ'ﬂ 1& 19\553{391 shal | ower angle for the guide

surface to |l es 1 e can E {la foward the recess.

15 Fig. 15 i9 PEEYEAseEn ]& éﬂct‘é‘ﬂlﬁgtq gge FISY HEN B8 the el ongat e
needl e shi el d proxine epdesdistal endaud @ bunen thergihovghpawd rent, an

el ongat e neediue hisbta Il éi?i)ﬂﬂc@maw@d%mﬂd il 4 8262 def i ning a
it R b i e e
374 in the foraidbneedle gpamda spdhat %@ﬁ@ﬁ‘@@%lﬁl 110k or  surface 367
and is positi mcﬂﬁomaflﬂmiéml tyheaiti nbediensanielyrbent e shiel d is
pi voted into tr@ﬁl Q,he neegquﬁz(al Ef %ﬁfrb]‘@ln%‘?lﬁht fidtidngl hel p prevent

t at t t
Suai o O e‘i’lgﬁgane%ofwc&gw ?aaiﬁaphﬁdasﬁ{fgﬁﬁaﬂ o6 onbodi rent of
13‘6&% dn this

the el ongat ea phienties inpivging en elhnggie skt PPFiLEn
enbodi nment , gr@km 1Oﬁeedtﬂi€ta$bbﬂi(ﬂ12ﬂﬁﬂa§t5 encs*. bytwo side walls

462 def i ni ng 1% Jeuel Rl ﬂ%ﬁﬂ“lag%géﬁ?e]ﬁﬂﬂuﬂ 4ad| 904 bet neer

t he side wall n_ng an | erlor surface 467.
A prot uber anc&Uf C?ﬁgsﬁléﬁ?ﬂf@g @ﬁa&ﬁgg&%‘g }IPBDQ%? Wi%ing a hub
recei vi ng receﬁmdz@mo;ﬁlsmljdeﬂlamlfardvmmm’@nemroﬁiﬁi sEPpa67 and is

posi { i oned t o /Eplivags sailBaftub e st BRdiorishegteddi s pi voted into

R L R T e T A

17 illustratedelinother alternative enmbodi ment of the el ongat e needl e
shield of tf@c@]ﬂzﬁ*&@tﬂtablly\mmheaed 16 saidrowdsidetsudhoratsaidn el ongat e
needl e shield b%? 11cBf des two side walls 562 defining a |ongitudinal

opem 19,509 A0 e en S B TRR gR et cer i o

said needle shield having two side walls defining a lon-
gitudinal opening and a back wall between said side
walls defining a recess having an interior surface, said
needle shield capable of pivoting from an open position
wherein said needle cannula is exposed, to a closed
needle protecting position wherein said distal end of said
needle cannula is within said longitudinal opening of
said shield;
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protuberance in the formof a transverse rib 574 having a concave hub
gui ding surface 578 projects frominterior surface 567 and is
positioned to contact the hub when the needle shield is pivoted into
the cl osed needl e protecting position to help prevent over-rotation
of the needle shield past the needle protecting position. The 5
concave hub guiding surface is very desirable since it hel ps
conpensate for excessive force applied to the needle shield which can

m salign recess 5 i das eE%&i i tq: t e needl e
cannul a. Specfi cal g é?]tfﬁ%%%%%%%%zi é ?‘(?g?lmlég"@ﬁgﬁ \ %‘ao&s_ga m sal i gned
needl e shield will EBHAAEE DFHEmHsndand runing papdlehaskousidhi el d' s

rotation into the cbbeneopesidtsidmwallo defhipggideehdrmelsmeside shiel d 10

Lovard (ho conter of ¢ LaauBRdibg ¢ ﬁgﬁeﬁf’%ﬁéﬁ?gﬁh i anever se ri b
i .

toward the center r 565 thdn
Clainms: 1. A syrﬂlﬁ%é‘siif?éﬁlb’ﬂgsélﬁﬁﬁﬂ 3?6‘3 1A S REECREFE having an
el ongate body defi niiggpesiietinwien stidmeedlesihneldgs pivokat] inensaidt si de

surface, an open prpeddiabreectiangogitighshehdandat BEhySbiatiasti p havi ng
a passageway therett}ﬁﬁygagj 1 go QU 59 ﬁil‘iﬁbjggpgg

. : i N1 W chanber,
said distal end furfher ﬁﬂﬁ‘é#ﬁ%&%%gwgﬂq %b%&ﬁmeclgrﬁ@écﬂ@m?cal ly
surroundi ng sai d tilRviBg geléer endpesiiongd spdhabivign sarkeepdde canm a
having a proxi mal esineldaisdpioed tneaidneosed positionheaid headllgh, and a
i A o, o st gl
that said lunmen is {?‘?‘?%ﬁﬁ}l d@%’r?ﬁtfpﬁﬁ@hﬁﬁ ng@l%s;flogglc. 1&6‘?@%’ sai d
needl e assenbly beiingludenpadotlingprejeniéon oo seid proxiaal ehd ofir ough
frictional engagerresaﬁdﬁéecﬂeslﬁer@i@f()kldeiﬂglyahdaimEamécﬁisf%lidI p; a

o nger el v ng ol Q1S ARA SRR RN ARI R Por o

a distal portion a a.stopper s ég
engagenment with saiRPSIt#HLde surface of said barrel for draw ng fluid
into and driving 4 protuberancein saddecdsaabeaidpyroxinvairesidtofofaidai d

stopper realive ! qealelald sitdRichol e s ai IR wWikh!guRN extending

o o LS B i Bl B P o 1 o
tion to help prevent over-rotation of said needle shield
past said needle protecting position;

a tab on each side of said side walls at said longitudinal
opening, said tabs traversing said side channels between
the distal end and the proximal end of each stiffening
wall to prevent said needle cannula from entering said
side channels and having angled guide surfaces converg-
ing toward said longitudinal opening for guiding said
need]e cannula into said longitudinal opening when said
needle shield is being pivoted to said needle protecting
position; and

spring means connected to said collar and said needle
shield for urging said needle shield toward said needle
protecting position.
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an el ongate needl e shield hingedly comected to said collar, said
needl e shield having two side walls defining a |ongitudinal opening
and a back wall between said side walls defining a recess having an
interior surface, said needle shield capable of pivoting froman open
position wherein said needle cannula is exposed, to a closed needle
protecting position wherein said distal end of said needle cainula is
within said |ongitudinal opening of said shield; two stlffenlng

wal I s, each stiff ng..wal | -a rox end
and runni ng paral ?2‘1 %aglmpgﬁ%ﬁ%p?S%?ﬁlgﬁﬁan ﬂb‘jén defl ni ng
si de channel s oelosigaie nsedisarer baginguodiatl eag @ndﬁgogaen@a@a needl e
shiel d; nmeans fgfallepdkdndon srledafletbetebesbial defiiingail thcopiadleg

prot ecting posi LA Whe il Pelﬁ&g,%g%eﬁbao%@sm e iftho sai d

needl e protecting A “arm projec |ng rom sai d

interior surfacﬁlﬁléﬂﬁﬁﬁﬁé@m@aﬂ 19grecepip E3arm having a free end
positioned so tha3. 'Mmyrﬂ@echsmmhlyeofsdimmdwlmrpmvsatcbprdmberal d cl osed

position, said F t@%@ﬁéﬁs@n%&?&dﬁ?ﬁbeﬁ%ﬂsﬁfd%*o%ﬁkﬂ’eﬁrﬁﬁ?' s trapped
in said needle s ¥:) %ﬁ&sﬁl ﬁal m said means for |ocking further

including a | ocR on said prOX|naI end_of said needle
shiel d for | ockindl 1ee?}gmgew@sgnbbdﬁec om 4 avlerew) saxt pasiiebersai d needl e

shield is pivotggediphoransverseibdrdinnsidricans hab nmin surfee in said

d d
Cont act sai d hup ShOE 'Séﬁ@oqu%@%‘g ﬁ‘ﬁglﬁ Fibel ‘9“5% T needl o

prot ecting posi t€8RS Bt &iaplia E\'/‘@h%asﬁ 1epc§?gilﬂ‘%%l Efﬁh@ 1§i heedl e
shi el d past sai EBId@@dll@Oﬁﬁml]ectl ng position; a tab on each side of
Sg!g :I gg \gﬁglnﬁ \g% b&s\é@hm |onﬂ§ii‘1'1 owheRis shﬂbﬁeédﬂ@\éﬁasgpg

[ [
each stiffeni ng%‘; thé &%ﬁ;gﬁ{ @% ﬁ)}g gcgﬂg:méﬂélﬁ tering said
si de channel s and ﬁbn&%%laéﬁl ann foBhicEn e P@llg oward said
| ongi t udi nal opmrehngy compriges dinyesacnten barfecextending dromt aidai d

| ongit udinal opgaligo RN AIaNERbPsAnebdlelshidlg! ng pivoted to said
needl e protectin p@?l t

d coll
and said needle s %S¥%’Pg%?ﬁie ¥£q%lﬁ@é§s@ﬁgﬁ%ﬁ@%?%%@%alsal 30 !
needl e prot ect i fyelsosatd snllar, saxd Ivaeg dyngmgad sedd eey-contet ai m 1

further includihig aam@ul@ﬁtﬁy@nmhﬁenﬁ Kmdedbﬁmengo ladi stal end
and an open proyi and a si dewal erebet ween detining a

receptacl e, saltg e cover re va I sai b and

contai ni ng said ngggﬁ 1S MR %SSFH i/aé’&]egt 11 salcglo é:syrl nge

assenbly of cl apmjaptmneludesm@ll gnpmjemms|f®claoﬁa@ln@t\her se rib

ext endi ng bet weg gctinofrihdghidgldeswalls o daideeddse. shield. 4. The

syringe assenbly gi H ?‘Pfﬁe Sﬁéﬁ%bﬁ?@i 1%?%?&&&“&%'1}%&1% transverse
ar includes g

rib having a conc
col an 111tem threa

11. The syringe assembly of claim 10 wherein said hub
includes radial projections on its proximal end for engaging
said thread for holding said ncedle assembly securely to said
barrel.

12. The syringe assembly of claim 1 wherein said stopper
is made of material selected from the list consisting of ther-
moplastic elastomers, natural rubber, synthetic rubber, ther-
moplastic materials and combinations thereof.
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5. The syringe assenbly of claim1 wherein said spring neans is
substantially unbi ased when said needle shield is in said open

posi tion. 6. The syringe assenbly of claim 1l wherein said needle
shield is hingedly connected to said collar by a living. hinge. 7.
The syringe assenbly of claim6 wherein said spring neans conpri ses
an over-center hinge extending fromsaid collar to said proximl end
of said needle shield. 8. The syringe assenbly of claim7 wherein
said needl e shield, said collar, said living hinge and said

over-cent er hi ngk3 a’rlee@ﬂ@ﬁuehir@zs&nbhdbuumwﬁhabalerellga\mgaied of
f/\ﬂg g?g' S:;Sdt : el@ngﬁfe%d | definifz a LREMBYEF fd}Q@taﬁ’ﬁgg'ﬂ%(y @ gl ?t |moﬁs
faci ng each ot ﬁgg Qﬁa eoé)tce ﬁﬂ@f{lﬁ%#ﬁg; q é! mﬂ Cﬁlll]%?) said

r ecess. 10. aH® Bwﬂlg@éawg@\’rﬁ)’yl@ﬁt wpugmmiiyidaosunusgad barr el
col lar incl udeﬁommﬁtlmtsefdﬂ@lhambmaahd disfel endhrthyr imgedagsenbl y of

g'ng' pﬁorloe\rqhgr Iebé}rélad 8@%&# rgcﬁihﬁﬁncPEéjﬁ?@tdé]l‘arhSlﬁéalét S proxi mal
securely to ga@%ewi)hmc uding 2 neegle Sy, BAYIEE 8PN €B0ai m 1
wherein said sjappere @qﬁ@g‘?mﬂfenr’(ﬁ&%'ﬂiré{w}%ehﬁci ﬁﬁbflfaomoth? li st

consi sting of T her mo orrers tura nt hetic

ubber . 1 her moppaipRngl et BeldRgE cay Ll fubher) oSyt het
needl e shi el d attmdetiity shok proxemsV ¢id afkfadmeedllaammglaaﬂm hhbngat e body

defining a Chaé‘%@'hu‘éjl@ﬁ i§ ?ﬁﬂu‘i\i ESnyﬁﬂg}h%hcﬂi‘w%t ‘1@%3 ) fage, an open

proxi mal end

I nc sagevay
t her et hr ough |lﬂ=f3 aas‘d%nﬁ?’é‘&t feé)ﬁo‘(/ﬁb?% aggp]ge gjr %3£rafd di st al
end further i rtdntwglnﬁ'lcmcbmi engagmhdmoftsaudmmw|1nahlldyhl§1mr(bundi ng said

tip and a need i@ Slhgml udi ng a needl e camml a having a proxi nal
end, a distal end ’h thereahrou h anéi Eub havi pg an open
proxi mal end i nd groglt Yicopneed &9 ﬁal PUIROGPWEage dRdiht t ached to

sai d proxi mal end bafrefaollameedl e cannula so that said lunen is in

fluid communi Catffngﬂ? étéllgé%gsﬁé}’d@%ue&lgﬂq ﬁ)@i?&@d]ﬂry bei ng
Wl

renmpvably attache Q abenent of
sai d cavity in saS#hRfF ﬂ“§ heving twe fnnméa aqgﬂ'
gitudinal opening and a back wall between said side

walls defining a recess having an interior surface, said
needle shield capable of pivoting from an open position
wherein said needle cannula is exposed, to a closed
needle protecting position wherein said distal end of said
needle cannula is within said longitudinal opening of
said shield;

two stiffening walls, each stiffening wall having a distal
end and a proximal end and ranning parallel and outside
of one of said side walls defining side channels outside
of said longitudinal opening of said needle shield;

means for locking said needle shield in said needle protect-
ing position when said needle shield is pivoted into said
needle protecting position including an arm projecting
from said interior surface of said needle shield, said arm
having a free end positioned so that when said needle
shield is pivoted to said closed position, said needle
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a collar rotatably connected to said outside surface at said barrel
collar; an el ongate needle shield hingedly connected to said collar,
said needle shield having two side walls defining a | ongitudinal
opening and a back wall between said side walls defining a recess
having an interior surface, said needle shield capable of pivoting
from an open position wherein said needle cannula is exposed to a

cl osed needl e protecti ngjslﬁos ition wherein,said di st . end, of said
needl e camm a is wiSRAPHESROHC] BARG SR Temfnd ﬁ‘é‘?’u |S§1dsh| el d; two

stiffening walls, ewetilesilmélﬂemsagi angl, saidaneang ferldckn@lfuﬁhelr and a
%lc’f('s”ggf Iez:jngngl {jgﬁgmmgo@q@dmt@dr P?%@cl%ﬁ éh@lﬁl oQﬁﬁaPén@@f def‘ : gg of
sai d needl e shield; Sa@@%@e %P&Ila E’ 'g’és(%] sai d

needl e protecting p‘@% W@ﬁll\ﬁﬁléidle@élﬁ‘(ﬁ éﬁI@VQ'ﬁ? nig sa 5/‘%51 ed into
sai d needl e protectgosgiqagsi tion including an ann proj ect| ng fromsaid

i nteri or Surfaceaﬁg mﬁb&aﬁ@@ﬂi Sidhh&lsdat SAUDBLMAIRNG 3id T ee end

positioned so th nee |d cl osed
position, said needl® ecsjﬂ%ﬁl a%qn %%.Saﬂlﬁ@w 8 bé

trapped in sai d neeuedleshiatlds Woﬁ’ahdt(asald eeétcaep:e}iﬁ@uig)pomockl ng
further including a.loc g projection sai [0)4 of said
needl e shield for Itakl PF@%% i gféoﬁageﬁ@féﬁ%é‘?@aéﬁuﬁg‘f when sai d
needl e shield is pipast gaddineedlegadtecingodit®dsi ti on; a protuberance in

said recess at sai ¢hippRxhoilsidendl sdidsedeiwaect ealslhlloﬁlzﬂu@maitl oned to
contact said hub Wtﬁjé % eﬂ%ﬁﬂé&a\%}gﬁgeaid%lcmMmelslb@meaal d needl e

protecting po si-

QV. d needl e
shield past said n 8@8@%‘3 5%15&5 Qd%équ]}air?nd 6@5“88%;3 eéli = si de of
said side walls at wall & peevsit saidragedpermia r@&ien Qﬁgﬁaﬂ%ver si ng
sai d side channels dﬁ@eam:lmeimddlasngm@eﬂgndesméam@ﬁnwg end of

each stiffening wallh tt@\hﬂf@%ﬁl@tloﬁ iddheed @111@1&nfm1ramﬁalmglsemerl ng said

si de channel s and fGidoward said
| ongi t udi nal openi gzﬁgi;% @gﬁa{?g?? g?‘ (? gﬂﬁf’%ﬂﬁl ' said

| ongi t udi nal openi é‘e:dP’éO ! Ee g ed to said
needl e protecting mmuiu@mrandand spring nmeans connect ed to said collar

and said, needle githel thdags corgieodsw gaideesllar afd ehid hesdded said
needi e protect i ng %a'rfepu ipd pid PSR! Riyldanigamhiy of claim

13 wherein said pro ransverse ri exten I ng between

said two side wal | sProfecs lé}gdi’oﬁgé?ﬂe shield. .
14. The needle shield assembly of claim 13 wherein said

protuberance is a transverse rib extending between said two
side walls of said needle shield.

15. The needle shield assembly of claim 13 wherein said |
protuberance is a transverse rib having a concave hub guiding
surface.

16. The needle shield assembly of claim 13 wherein said
spring means is substantially unbiased when said needle
shield is in said open position.

17. The needle shield assembly of claim 13 wherein said
needle shield is hingedly connected to said collar by a living
hinge.
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15. The needl e shield assenbly of claim 13 wherein said protuberance
is a transverse rib having a concave hub guiding surface. 16. lie
needl e shield assenbly of claim 13 wherein said spring neans is
substantially unbi ased when said needle shield is in said open .
posi ti on. 17. The needl e shield assenbly of claim 13 wherein said
needl e shield is hingedly connected to said collar by a |iving hinge.
18. The needl e shield assenbly of claim 17 wherein said spring neans
conprises an ove nter r qge ext en 1ng fromsaid collar, to said
proxi mal end of 1 %Sﬁﬁ]ldeﬂsélem nof clpm Inewheeeis ko d assenbl y
of claim 18 V\Ammgnnezmscbotm tes ashivet-Oeritephitige ekleatlingsfadid | i vi ng

hi nge and sai ds*a?d’ 611:5&9(Bts§fd F;lapél ? tn@é%ﬁ {é{&t ure integrally
Jofil ¢

nol ded of ther a% shi el d assenbly of
cl ai m 13 wherei 1}68 He Brea &’ £ B3Ik ng
proj ecti ons fallﬁed é]acld caitk cobar spido] e ligge raoh sead wvet-de wal | s

into said recegpter hmoe are a unitary structure integrally molded of ther-
moplastic maten'al.

20. The needle shield assembly of claim 13 wherein said
locking projection includes two locking projections facing
each other and projecting from said side walls into said
recess.
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