S| NGLE- HANDEDLY ACTUATABLE SHI ELD FOR NEEDLES FI ELD OF THE | NVENTI ON
5 The subject invention relates to single-handedly actuatable
shield for hypoderm c needl es, blood collection needles, catheter
needl es and ot her nedical inplenents to help prevent accidental

needl e sticks. 10DESCRI PTI ON OF THE PRI OR | NFORVMATI ON An
accidental needle stick involviqg a used needl e cannula can transmt
di sease. As a resul SINGBEHANDEDRY AGEEATABIhHHNEEDHGR MEEDLES h a
safety shield for preventing accidental needle sticks. 15Modst prior
art hypoderm c needl e assenblies have a cap-like safety shield

t el escoped over the needl e cannuFELR DETHHINEBNTEbE proxi nal
portions s0of the shield may be frictionally retained on a needl e hub.
The needl e assenbly is placed in condition for use by nerely renoving
the cap-like saf ety ssljeatlinhentRen shitelteingednddity aveaeive: RidEfor UFsdermic

usi ng the renoyab eedl e shield, i.s generall i scour aged because
of the potentFHF® %@PQﬁglgﬁcg%il‘éq%&eﬁ’e‘@a’ie?gg?qd@r?é:‘.ng9 haedri grplementy sgshelp
addr essed t heeypnohkrlehef ndediststitlaj ecti on unshi el ded needl e cannul a by

provi di ng sharps collectors and a variety of needl e assenblies having
sel f-contai ned shields which are activatable after injection.

An exanploe of an i mproved nesgber 8NN $rEIHIOR 1 Tigent
Nos.: 5, 348,544; 5,735,827; 5,738,655; and 5,910, 130.” Such™ a needl e

shield has the advantage of being single-handedly activated and while

brof ect i ng ot ruct i EOUEEROT kPR Bl LB SRR S Alpae. A5
or i nterf er gesnitt nostipeior aif eetdiconnprlaces ssed Withsa sifbtebidetblfer jreedlies accidental

assenbl y inq%gﬁg&kﬁsneedle guard which is slidably novable al ong the
needl e cannul'a froma proximl position substantially adjacent to a

hub to d5distal 3@osppsortaridypsdermaiimndiledsdehnlied isivak capikolardtheninaesdtoped
cannul a. Th%VQrQ[Eg lnged?escsagnu Ll %;ﬁgrutg tuQeE:\ rThe proximal portions of the shield may be frictionally
retained on a needle hub. The needle assembly is placed in condition for use by merely
removing the cap-like safety shield. Re-shielding of the needle after use, using the removable
needle shield, is generally discouraged because of the potential for accidental needle sticks.
20 The prior art has addressed the problem of post-injection unshielded needle cannula
by providing sharps collectors and a variety of needle assemblies having self-contained
shields which are activatable after injection.
An example of an improved needle shield is taught in U.S. Patent Nos.: 5,348,544,
5,735,827, 5,738,655, and 5,910,130. Such a needle shield has the advantage of being single-
25  handedly activated and while in its collapsed needle exposing position minimizes the amount
of projecting structure which can limit the view of the needle cannula or interfere with the
injection process.
This shieldable needle assembly includes a needle guard which is slidably movable
along the needle cannula from a proximal position substantially adjacent to a hub to a distal
30 position swrrounding the distal end of the needle cannula. The needle assembly further
includes a hinged arm for initiating movement of the needle guard and for controlling the
-amount of movement of the needle guard along the needle cannula. The hinged arm
assembly includes a proximal segment hingedly connected to the needle hub and a distal

segment articulated to portions of the proximal segment remote from the hub and to the

1



i ncludes a hinged an-n for initiating novenent of the needle guard

and for controlling the anobunt of novenent of the needl e guard al ong
the needl e canaul a. The hinged arm assenbly i ncludes a proxi mal

segnent hingedly connected to the needl e hub and a di stal segnent
articul ated por.t 4 0 h roximal s f .
and o ¢ he noeDiield, MM Lyl B0t} PRlos AR 9R N LT R RO T EllRa i st
t he hinged aidnis ssbstantialiydadigrent tb tisdiub. dfvdvever, dishélyalhectad forceadpaydertertad on

t he hub. Ho er, distall irected forces, may be exerted on.the o
i nged ar m £6 48 Aielrie B BRerLabeRBrab Bty h St GelBubh s phish 1o
in which itsctRARRN SubsthatislylBeant artdyey ahd parfally paralay@dhangdle cannula. The
gener al IS%/ parallel to the needl e cannyla. The g{di malns'i‘ons‘ of, the ~ =
segnent s° of TFESIARSRfhe el 9& M5 inged @ra apsseipbhate §elpeptiopegi figfel portions
portions of ot e nfRedhRrdHdahdelbeydHaUBe BEMPAM JriAe: thedlk 3hn@NCandfprdvast proximal
needl e cannul a and prevent proximal portions of the needl e guard from
novi ng beyopeftierreofehenestle grardrsea meovangbeypad thesnd o Hie nsedle sEngan ddeyement
ar m assenbl e b Ao Snfi OblARAPHoAANRE LBkl QnllfiBn 3 URNARAEL B A may be
may be facilitated by an energy source Such as a spring intended to
propel the frediditel guar chergy saudte st as Bediingintinded toqueped thetnsedie g in a distal
shi el di 2(9 ngSricrtiioﬁ)?'W&r th n-elz_h(ﬁé 'élainét ioéi%ioa need for an inproved

si ngl e- andedery ACT AT €4 'St el a- T 0r PRéedl es that includes structure ]
for resisting extlessisveillf onaee Sori apingperet singpshandedly actuited deedlfer needles that
assenbly after .use which could re-expose the distal end.of .the

need! o, 15 STIMVARY S TS Fp O REREGRCowsIve [Rrogs Tapaas e mih e tiedicalg gembly
of the presemdr uswaithicomdrdret cdiseg et 6f th@ndsdicda having a proxi nal

end and a distal tip. A guard having a proxi mal end, an opposed

distal end and a side wall extending therebetween is slidably novabl e

al ong the needl e cannula from a fqumeah1A08icH PiESNBRrani:i al |y adj acent

to the proximal end of the needle cannula to a second 20 position

where the di st al At shieldgble Reedire atPablyapinthieapresent ivertind ingtudes pencedle cannula
opposed pr ox] - (] .t A_hin r LAY

pr oxi mal angé‘g}?%% %%Qgﬂdgl%%ﬁ%%cﬁggﬁa E&LH 'a‘?ga&? gﬁgiﬁ% a%mox?&%gi?enta hérﬂodl}gﬁéeg%mal end
i nt ennedi at eni pige wal eptending debrétetwarpvesteiablyohiovtahls dhéngrtbel neadin Ganvie digm a
a first posi.tion .wher h e nts. a u nt 4 on

one anot her f ha 0%%%%«%@%%&%%@1 ?Cl[JTagcr?ms Oei?:lg B %Kggltéﬂgaﬁr(#en éshxa?r%g&léxgéﬁ@ae% & Gecond
f r om ongo angbditen widre tipr dixthiniy oSihgneedie 2mnofa i$ heerhiedgedhaoppdsed proximal and

articulated to_a portjon of the, needl e, assenbl dj acent, to the .

o i ondisal SRSt heaen. Y igrC s it BRI S ! bBgHS prigared to
the hinged ghdMahGh@r thidiigh aherlted@edifg EMRN ©. prdi@ed FPXbVdmaan &f dhs tidked arm
segnents of the hinged arm have respective lengths for permtting the

guard to nobeEWEebALEH@osifien hers dhe egments apibgiaptily cpllansed apio GRe pippther and

needl e cannylg..af goéiﬁén Rh&V e éeglﬂeﬁtp SreSRhded fQAMHD Yhdi8erdTSE Btdx¥nal segment
beyond the second position. An 30 energy storing and rel easing

struct ukg, sfithle hiszed agpris agiculpied toapetive ¢f the nendlerFssgdly adisaenioe the proximal
ot 1o he st ang, g esch oMk i r\pagaan gndliee o o
rotation of gtiré. priexpiwaimArndd disiladegsegreiittbe hivgahdrth Heve méspeotvdilangths for
hinge after ]_:Jterrr]neltﬁ%léq[{lg gilgrditcr)] n'[mt]v% gxﬁ?ﬂg ﬁ%?%iogii:igr? to %he second position on the needle
cannula and for preventing the guard from moving distally beyond the second position, An

30  energy storing and releasing structure, such as a spring, is connected to the hinged arm for

urging the guard along the needle cannula toward the second needle protecting position.

Structure is provided for limiting the reverse rotation of the proximal and distal segments

around the intermediate hinge after the guard is in the second position.



Structure for Iimting reverse rotation of the intermnmedi ate hinge

i ncludes a discontinuity on the hinge and an armdi scontinuity on
either of the proxinmal and distal segnents of the hinged aim The
structure for limting reverse rotation may include a radi al

bi o] ection O 2t LD 18t Ahconlh o A LARKRERNL Mo SHAENS o
wherein the hinge 5Sprojection Snaps substantially i1rreversibl

the arm di shmnnmmmyt qn &@ hnh@ guia an\igssoiugy tdreeitwe of dhppoiimad nmd distal
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di stal end @é sdcbgd pis@xdnl el enent. These contact surfaces are
positioned to contact each other after t he g‘tgjard is.in its

cond.
position. The covirugiare By ke ds Hfﬁ\j‘l ded fog Jinpitiae Spntipged 19tgf1u§1e%ts fhe proximal and

Proj ecti ONSyigtal segmerdh abfhd iR iﬂﬁﬁn@dlﬁe hBe RAOVInE @datiQs bd 114 SectIVBdsition. The
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di st al upvvar ang rotation o guard to an
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t he di stal e |5| ts first The
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end of t ho 1R HE KRt SPa SRS AR Cae ST ARBTYE ey

engagi ngs ar@eide b @t%p %@ﬁﬁﬂe&m%ﬁé\ ?&H{@- aM € Btop Rerfeiéasttht Fistht sDeRtle distal 'E]&ment
first position. The distal wal
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configured to 25 cover the tip of the needl e camm a whe guard is

in the second po’@letpr@nm@hertdhé treemigrdemesafvtbipranclydea Eﬂoﬂﬁiwﬂtb@”ﬁﬁ@éam‘e
metal such as st ainl % reﬁlt %’dhaeﬁ&tﬂﬁr 1{@1{) n%?éty gm‘}gpf £l %}eﬁ&te bO the

puncturing. 5 6 heedr e urth
i ncl ude2ta n@ogiimen] ki ﬁeéhelrgablyl él’lya@snabendﬁef @ﬁ(gaardaianbld@B ofdistah evalickaging an

cannul a. The proxi ment of .the hinge ar.m.i.s ticu

Cho hup, | Soeftdy TRty SRR e aPE B SR o e PR Y Bl b et
proxi mal s {¥h. Ofhetdigal manlgep@iﬁbrh&ﬁrsgﬂlwmeycaﬁythmp bf theeeadiotdmanla when the
The shi el dabl e, needl e assenbly may include spring neans which is

subst ant i al B3P IR 48 8FONNRY HRe guard is in the first position. The

spring neans mayTheifelld nehlkiad@mbiRay further include a clip. The clip is configured o

25  cover the tip of the needle cannula when the guard is in the second position on the needle

cannula. The clip may be made of metal such as stainless steel or another material highly
resistant to puncturing,

The shieldable needle assembly may further include a needle hub securely engaging
the proximal end of the needle cannula. The proximal segment of the hinge arm is articulated

30  to the hub.

The shieldable needle assembly may include the hub and proximal segment of the
hinge arm being unitary with one another.

The shieldable needle assembly may include spring means which is substantially

unbiased when the guard is in the first position. The spring means may be a coil spring. The



coil spring nmay be positioned to extend froma portion of the needle
assenbly adjacent to the proximl end of the needle cannula to a

| ocati on on the proxinmal segnment of the hinged atm The spring
means may i nclude an over-center hinge extending fromthe proxinal

segment of E&l?sgfﬂng%?% RHED ecﬁ?'e%?ﬁ(? 'fi{)fn o &ﬁ.})gﬁge% e as?&%ﬁﬁﬁdﬂcaﬂ to the

adj acent to th oxI'mal” 5en e nee e cann
shi el dabl e n@étﬂl@ ea@séﬂtbhyed&mqmmulﬂtdmlocatmloudm mohwbd@mnbofsbﬁhmm arm.

barrel engaging tpe, . Q)(rjmcﬁu Lhe Jgedl e cannula VH] -p oximal
proxi mal segnent  of ° rRgedakin 18 Ar tivehrat b‘% FRETR 8]51e ¢
syringe bar segment @BRE Eﬁg%ﬁ@hﬂl’keﬁ]ﬂpcﬁﬁoﬂ' bEth@lﬂAWl&\l@embly adfdcent td-the%ar@xn_nal

perspective Vv oderm c syringe having a shiel dable needl e
assenbl yg of ?41%?%?% nti on. Fig. 2 is a partial side

el evational viewrgd shibidaisy mebde a@é’éﬁbﬁhh@ﬁlcﬁﬁhﬁ newet @ garhliy sﬁfnge barrel
Fig. 1. 15Fig. 3 is a cross-sectional view of the shieldable need

assenbl y of elﬁaémg 1he prREmehruiRf the predis-cgnnula whergipghe aroxignah segment of the hinged

cross-secti gngis aﬁ!cﬁYﬂteﬁi‘tH‘tﬂeq{ypB@erﬁﬁcgsynﬁg%ePhOW ng the shield in a
partially extended position. Fig. 5is a perspective view

of the shiel dable needl e assenbly showi ng the needle 20shield inits

fully exjended condition shi %ﬁg@%%@ﬂ)ﬁgﬁm]z é nnul a.

Fig. 6 1s a side-elevational view o nee ass of Fig. 5.
Fig. 7 is a crosEgsécsisopabpeciieawnfv the hypabimicshirake has:sgrabklyeldﬁble needle

fig. 5t akersé}JmS‘lE}%f ltﬂe?n?esent invention.

Fig. 2 is a partial side elevational view of the syringe and shieldable needle assembly
of Fig. 1.

15 Fig. 3 is a cross-sectional view of the shieldable needle assembly of Fig, 1 taken along
line 3-3.

Fig. 4 is a cross-sectional view similar to Fig. 3 but showing the shield in a partially
extended position.

Fig. 5 is a perspective view of the shieldable needle assembly showing the needle

20  shield in its fully extended condition shielding the tip of the needle cannula.

Fig. 6 is a side-elevational view of the needle assembly of Fig, 5.

Fig. 7 is a cross-sectional view of the needle shield assembly of fig. 5 taken along line
7-7.

Fig. § is an enlarged perspective view of the intermediate hinge of the needle

25  assembly of Fig. 6.

Fig, O is a side elevational view of the intermediate hinge of Fig. 8.

Fig. 10 is a side elevational view of the needle shield assembly showing structure to
help prevent further inward rotation of the intermediate hinge after the needle tip has been
shielded.

30 Fig. 11 illustrates another structure to prevent further inward rotation of the
intermediate hinge.

Fig. 12 is still another structure for preventing further inward rotation of intermediate

hinge,



7-7. Fig. 8 is an enlarged perspective view of the

I nternmedi ate hinge of the needl e 25assenbly of Fig. 6. Fig. 9 is a
side elevational view of the internediate hinge of Fig. 8. Fig.
10 is a side elevation& view of the needl e shield assenbly show ng

structure to hel pjpfewent:qf Meihen i*”ﬁ? t kRt.er I .
hi nge after the n]eggdfeS t%lp ﬁasﬁbegn S itg? %éeég?e %}8&%} ggselﬁgﬁiokfhﬁg){é% elfg\;e%uon
anot her st r §eewing strectpe doeprevdnting mpwand noiatioh pbthamieiie giard bfer it is in its needle
i nt er medi at e..hj Eig. 12 is still another structure for preventing
further inmggﬁhggﬁgﬁﬁg% of internedi ate hinge. Fig. 13 is a

si de el evation viewldis 4 resheeddma! slavehdiiass FihHwhowinghe apeasertiembodiment
invehtiog sh ming:struCthe Eor &geventing upward rotation of the -
needl e glar & SFEERC PREelqment 5a OISHRE shi el di ng posi ti on.

Fig. 14 is a cross-sectional viewsimlar to Fig. 4 showi ng an
alternative enbodi nent 5Swherein the spring elenment is a coil spring.
DETAI LED DESCRI PTI ON A shi el &é‘%ﬁpﬁe@ REPERHIAGRdI y acti vat ed,

Inggﬁ![ ief ?Z 3 enbly h@hﬁ%&gfeﬁjﬁﬁ@@—h%&ehly_té@ﬁvaﬁé&?h@é&@e AsE'éﬁ@da%r irp&c&%aﬁg:e with the
generally by nunmeral 20°in Figs. 1-9 Needlie assenpbly 20 10
i ncludes a Aeent &veatnmus ietifisdaanagllanbp nonerell nfigs22) Headllsasadmitly B0
embodi madt Al Case HRIE e SLRE B BAFZ Al 821 g b lggen 25
| ongi t udi nakxtanding brethinenghe ddibtal tpedniultias embodiment includes a bevel 26 aligned at an
acute angle to the longitudinal axis of the needle cannula,

Needle assembly 20 further includes a needle hub 27 which is securely engaged to
proximal end 22 of the needle cannula. Needle assembly 20 may be connected to a fluid

15 transfer device such as hypodermic syringe 28 as shown in Figs. 1 and 2. The syringe
includes a barrel 29 having opposed proximal and distal ends 31 and 32 respectively and a
fluid chamber 33 extending therebetween. Proximal end 31 of the syringe barrel is open and
slidably receives a plunger 34. Distal end 32 of the syringe barrel includes an elongate tip 35
having a passageway 37 extending therethrough. Distal end 32 of the syringe barrel

20 preferably includes a luer collar 38 concentrically surrounding tip 35, The luer collar
includes an internal thread which may be engaged by the needle hub.

Tip 23 of needle cannula 21 may become contaminated after being used to deliver
medication to a patient. Needle assembly 20 enables unimpeded use of the needle cannula
and hypodermic syringe and insures effective shielding of tip 23 of the needle cannula

25  immediately after withdrawal from a patient, as explained herein.

The preferred shieldabie needle assembly 20 includes a gnard 40 which includes a cap
portion 41 and a clip 43. Cap 41 is preferably molded from a thermoplastic material to
include a side wall 44 preferably extending circumferentially through more than 180 degrees,
and having opposed proximal and distal ends 45 and 46 respectively. Side wall 46 is

30  preferably longer than bevel tip 18 of the needle cannula. Cap 41 further includes an end
wall 47 extending across distal end 46 of side wall 44, End wall 47 includes an aperture 49
which is slidable along needle cannula 21.

Clip 43 of needle guard 40 is retained between needle cannula 21 and cap 41. Clip 43

includes a distal wall 50 that is configured to be biased against needle cannula 21. However,



Needl e assenbly 20 further includes a needle hub 27 which is securely
engaged to proximal end 22 of the needl e cannula. Needl e assenbly 20
may be connected to a fluid 15 transfer device such as hypoderm c
syringe 28 as shown in Figs. 1 and 2. The syringe includes a barrel
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articulated to ORELANPIMRExiALL RLREE MBidPeheTBnged arm assembly from the alignment

25  shown in Fig. 2 toward the alignment shown in Fig. 4 will cause segments 62 and 63 to leave

spring element 61 to be deflected from the approximate right angle condition shown in Fig. 2
toward the more linear orientation as shown in Fig. 4. The user of syringe 28 and needle
assembly 20 must manually overcome the forces attributable to the resiliency of spring
element 61 to move proximal segment 53 of the hinged arm assembly from the orientation of
30  Fig. 2 to the orientation of Fig. 4. The resiliency inherent in spring element 61 will urge the
spring hinges back toward an undeflected approximate right angle condition. This resiliency
will effectively propel proximal segment 53 of the hinged arm assembly from orientation
illusirated in Fig. 4 to that toward the orientation illustrated in Figs. 6 and 7 with proximal

segment 53 being adjacent to needle cannula 21. Simultanecously, distal segment 55 will



Proxi mal segnment 53 of hinged arm assenbly 51 is articulated to hub
27 at a proximal hinge 57. Distal segnent 55 of the hinged arm
assenbly is articulated to cap 41 at a distal hinge 58. Hub 27, cap
41 and hi nged arm 51 nay be unitary with one another. However, in the
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ressure on th
P obstrucuon of the cannula by the hinged arm assembly. The hinged arm assembly is

preferably aligned to define a plane which passes symmetrically through the bevel 26 on the
25  tip of the needle cannula. Thus, the hinged arm assembly can be used as a guide to achieve a
desired alignment of the bevel prior to insertion of the needle into a vein in the patient. Ifitis
desirable to have the bevel tip facing upwardly, the user of the syringe merely orients the
collapsed hinged arm assembly of Figs. 1-3 to point upwardly. The hinged arm assembly can
also facilitate the initial threaded engagement of the needle hub into the luer collar 38 of
30 syringe barrel 29,
After using syringe 28, proximal and distal segments 33 and 55 of the hinged arm
assembly can be articulated about hinges 56, 57 and 59 toward an extended position, with

guard 40 slidably telescoping along the needle cannula and away from the needle hub.
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25  distal segments of the hinged arm assembly around the intermediate hinge after the guard is
in the needle protecting position. Referring to Figs. 8-9, the preferred structure for limiting
reverse rotation of the intermediate hinge includes a discontinuity on one or both hinge pins
56 for engaging a discontinuity on either the proximal or the distal segment of the hinge amm
depending on which arm the hinge pin is attached to. In this preferred embodiment, hinge pin
30  is attached to the proximal end of the distal segment and the discontinuity is contained in the
distal end of the proximal segment. In particular, radial projection 70 is positioned on hinge
pins 56 and is positioned to snap over projections 71 in bearing slots 67 and 68. Radial

projection 70 and projection 71 are shaped to pass over each other with minimal resistance as

the hinge moves in direction A, transverse to the needle cannula while being shaped to
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Fig, 12 illustrates another alternative structure for limiting continued open rotation of
the intermediate hinge. In this embodiment, hinge pins 256 each contain a radial projection

270 which is similar to the radial projection 70 illusirated in Figs. 8 and 9. However, in this



10position the radial projections are in a rel axed, stress-free,
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radial projection 270 which is simlar to the radia projection

i |1 ustrat ed$RetPgbands dipal GemphdSF erticulatedtidrpe another through hinge 356 for
movement between the first and second position. The proximal segment of the hinged amm is

20 articulated to the hub through proximal hinge 357 and the distal end of the distal segment is

articulated to the guard through hinge 358. A coil spring 361 preferably extends from the

needle hub to proximal segment 353, Coil spring 361 is stretched by moving hinged arm 353

from the needle exposing position where the guard that is adjacent to the hub toward the
needle protecting position as illustrated in Fig. 14, To achieve orientation of Fig, 14 the coil
25  spring is stretched. The energized coil spring contracts urging the needle guard distally
toward the tip of the needle cannula substantially as explained in the preceding embodiment
of Figs. 1-7.
The spring element of the present invention can comprise a variety of materials and
configurations of energy storing and releasing elements. The spring element material may
30  include elastomeric materials, thermoplastic materials and/or metal and the like, Spring
element configurations may vary widely from straight elastomeric elements to specifically
shaped coil springs, cantilever springs, and combinations thereof formed for the specific

application. All of these spring elements are within the purview of the present invention with
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enbodi nent, the bearing slots include a resisting surface 271 which
resists further opening rotation of the internediate hinge. This
enbodi nent may al so include an inwardly-directed projection on each
of the bearing slots to also resist reverse rotation of the

i nt er medi at g;chbhRgee I 1 s ln.its. second needl e ,
prot ecti ng pos|bIt{i‘ligé(e;r%.éﬁnrﬂﬁ Ofw% g?g‘?‘%ﬁfgﬁ?ﬂ%’?% Ogiﬁllgt h@l?e% IE“E‘FE’&FFP’:\??H"EIWG
enbodi ment  8f hesganamyesesivilitiesvent i on. In this embodi nent a stop
surface 80 on cap 41 of guard 40, and a stop surface 81 on the distal
end of distal segnment 55 are positioned to limt further angul ar
upward rotation (indicated by letter C). This feature is a further
safeguard to prevent inproper forceful re-exposure of the needle tip.
It should be noted that the stop surfaces 80 and 81 have to be
positioned as far l1l0Oapart as necessary for the hinged assenbly to
col | apse upon itself in the needle expositing position. Fig. 14
illustrates an alternative enbodi nent wherein the spring elenent is a
coil spring. This enbodi nment functions substantially the sanme as the
enbodi nents of Figs. 1-7. In this enbodi nent needl e assenbly 320

i ncl udes a needl e cannula 321 and a guard 340 15sli dably novabl e

al ong the needle cannula froma first position substantially adjacent
to a hub 327 to a second position wherein a distal tip of the needle
cannula is within a guard. Like the enbodi ment of Figs. 1-7, needle
assenbly 320 has a hinged arm 351 having a proximl segnent 353 and a
di stal segnent 355 articulated to one another through hinge 356 for
novenent between the first and second position. The proximal segnent
of the hinged armis 20 articulated to the hub through proxi mal hinge
357 and the distal end of the distal segnent is articulated to the
guard through hinge 358. A coil spring 361 preferably extends from
the needl e hub to proximal segnent 353. Coil spring 361 is stretched
by novi ng hinged arm 353 fromthe needl e exposi ng position where the
guard that is adjacent to the hub toward the needl e protecting
position as illustrated in Fig. 14. To achieve orientation of Fig. 14
the coil 25spring is stretched. The energi zed coil spring contracts
urging the needle guard distally toward the tip of the needl e cannul a
substantially as explained in the precedi ng enbodi nent of Figs. 1-7.
The spring elenent of the present invention can conprise a variety of
mat erial s and configurations of energy storing and rel easing

el ements. The spring clenment material may 30i ncl ude el astoneric
materials, thernoplastic materials and/or netal and the |ike. Spring
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el ement configurations nmay vary widely fromstraight el astoneric elenents to
specifically shaped coil springs, cantilever springs, and conbinations
thereof formed for the specific application. Al of these spring elenents
are within the purview of the present invention with the spring elenent of
Figs. 1-7 and the spring element of Fig. 14 being nerely representative of
these many possibilities. Wat is clainmed is: 1. A shieldable needle
assenbly con%hggln . a _needl e cannula having a proxinmal end and a distal

tip;, a guard ivRjeimefivxi mal end, an opposed distal end and a side wall

ext endi ng thqfebe%ﬂgggaﬂﬁ$&%&%%g%%ng%ﬂ§¥$ﬁ&dabIy novabl e al ong sai d needl e
posi ntiral Ty

cannula froma firs ion su adj acent said proximal end of

said needl e cannukacédle aarseRdnadingeidxina eniend a distaltigi stal tip of said
needl e capnula is internedi ate sai d qpposed proxi_ nmal and_distal‘g&?s of said
guard; 102 hi nged2&HArdhavingg pprdmplaeds Profedidistelsad paht ddarell XFEt®e to one
anot her t hr owgh R+ MRN8 d ERkd H%?f{%m%lyf?ﬁ&\)ﬁﬁ%'&l&; fshiiSHee 0 Sdrnb Q- IM 8 Higt Sai d
segnents are substanti afll y col | apsed onto one ar%otlher and a second position
wher e sai d s@gsiton subatestiakt adfrdent stidgneximel ead of haid nestis dinpele s arsdcosdppsition of

sai d hi nged m _bei articulated.to a portion qf said needl e as I

2 acent “sai OB R AL SRl gt RuluRat bR Sl iRl S ORI 15
sai d hinged endsdfehidguard;i cul ated to said guard, said proximl and distal
segnments_of said hinged arm having, respective lengths for permtting said
guard tolfiove frombinged afphavingproximal and distghsogmens grirulstngite pap anpthes Hrepgh

needie cai Mlindh LR RLARMARY SAL SbsRHAThetd O HRHER ofl Sbakingupeyond

sai d second pos
collapsed onto one another and a second position where said segments are extended from one

another, said proximal segment of said hinged arm being articulated to a portion of said
needle assembly adjacent said proximal end of said needle cannula, said distal segment of
15  said hinged arm being articulated to said guard, said proximal and distal segments of said
hinged arm having respective lengths for permitting said guard to move from said first
position to said second position on said needle cannula, and for preventing said guard from
moving distally beyond said second position;
spring means connected to said hinged arm for urging said guard along said needle
20  cannula toward said second position; and
means for limiting reverse rotation of said proximal and distal segments around said

hinge after said guard is in said second position.

2. The shieldable needle assembly of a shieldable needle assembly comprising:

a needle carinula havifg @ proximal end and a distal tip;

a guard having a proximal end, an opposed distal énd and a side wall extending
therebetween, said guard being slidably movable along said needle cannula from a first
position substantially adjacent said proximal end of said needle cannula to a second
position where said distal tip of said needle cannula is intermediate said opposed

proximal and distal ends of said guard;
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spring means connected to said hinged ann for urging said guard al ong said
needl e 20 cannul a toward said second position; and means for limting
reverse rotation of said proximal and distal segnents around said hinge
after said guard is in said second position. 2. The shiel dabl e needl e
assenbly of a shieldabl e needl e assenbly conprising: a needle

c-armul ahaviri-WTakiii-all end and distal tip; a guard having a proxi mal
end, an opposed distal end and a side wall extending therebetween, said
guard being slidably novable al ong said needle cannula froma first position
substantially adjacent said proximal end of said needle cannula to a second
posi ti on aMieee asdhaying Bbenal dng dital sagindnts ecidhleted rone haoths thradgaramedi at e sai d

opposed proximal and dj stal ends aof said quard; a hinged.arm having

of oxi el it (65 Spmegbiire MRty R 15 SRECHREE AU Bugh & hi nge, f or
movenent d3pipéedntorel ahbtheMSiatstdnd pRarod vidied Qe rdéGendlbbsdant i al |y
col | apsed onto one another and a_second position where said segnents are

ext ended TF BHASHEAAPELHBRL Se&BPY OptaiiinasH 2R bR Atigratehiod M9BEH ar m bei ng
arti cul ateg toiPashOfil) Ajaht S8 HoNREHhE LSRERYY cAlaCaN  digal d proximal end
of said needl e cannula, "said di'stal segnent of said hinged arm being

ar ti cul atsegmendobaidchingsdradn beiag artipwleizd tvehidgnatd dastmbxiwelgmddistl of sai d hi nged
arm havi ng, f 658G Y8 A0 #I%%iJ QEsp &fv@lehgt'hé‘{%r g&ln‘i'mgé‘?aﬁad Jof4 IRV f r om sai d
first p05|%|on tol'sard secon oSrtion Of sal i needte cannu a, and for

pr event i nigons sridifiguarsdiohtosaidreeomigpositist ad dayd rfeedio tahnslaj xhd Segosventpgsi t i on;
spring nmeans cgnnected tq. said hinged armfor. urging said guard al ong said
needl e caft @Wﬂaggﬂbwawgégﬁagﬁggﬁad§H€$??§ﬁPMHWB neans for limting reverse
rotation Qfingakdhs poetiedlo Anithikes hah fos @EWRLIE pRkrduntg Sal deddienge after said
guard is in said second position; wherein said neans for limting includes
a di;conﬂﬁﬁﬁﬂ%y“%wSéﬁﬁﬁuﬁwﬁﬁﬁnﬁhﬁmhn arm di scontinuity on either of said
proxi mal - angs & fiindneSeARNL AL 03810 PrdkiMA S 5MN seBmenthBoslligladabl e needl e
assenbly of claim2 where said discontinuity on said hinge is a radial

proj ect i olmngeafier i ghapthin inlsastseandmpasitign;i s a di scontinuity on said proxi nal
segnent wherein said hinge projection snaps irreversibly past said arm

di scontinuity as said guard noves into said second position. 4. The

shi el dabl evhaemdhid neemsefvbliynitofg icdladesn BiswinEnwiypnaziddoessnd m m@mi d ar m cont ai ns
said radi al projection waen.said guard i.s in jts first position. 5. The
shi el dabl @‘Sﬁ%ﬁ%ﬁ{“ Ogggléeﬁi:? f/al% oY a?%%ﬁ%g?gé?eﬁ{sg fadé fr;]z'i |dalm‘pr oj ection and
said recess are configured to help retain said guard in said first position

and require_an additi force to. di d ai d radi al ..nor.0j ect.i . sai d
recess to ndve sﬂ}e&a‘ﬁﬁ)&%ﬁ ’f%’ﬁraaseg’gfyaosijscga&‘_gﬁd’v 08 F%l?gﬁ&n“_@‘.‘&{ﬁﬂegaé i re‘%%lg%} e
needl e assephly,Qfecabiial Lailifh G%Eodtiﬂﬁﬂ(tf!dﬁ'aﬂﬁscﬂﬁmﬁﬁtyfoﬂfs aidipfdrimalgegmaiti nued
openi ng rotatlo% f said proxinmal and distal segnments around saLg hygge
after said gher seid Himgesprpigcharwmaps iewirtiblympast said arm discontinuity as said guar

moves into said second position.

4, The shieldable needle assembly of claim 3 wherein a recess in said arm contains said

radial projection when said guard is in its first position.
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10 7. The shi el dabl e needl e assenbly of claim6 wherein said neans for
limting continued opening rotation includes a contact surface on said
proxi mal end of said distal segnent and a contact surface on said distal end
of said proxinmal element, said contact surfaces being positioned to contact
each other after said guard is in said second position. 15 8. The shi el dabl e
needl e assenbly of claim 7 wherein said contact surface on said proxinmal end
of said distal el Eifeshicldahlemgerdaassembiy efclpimgAgyhersin snid radigl pryjgetioy ﬁp&ﬂtﬂabl e

needl e assempliss@fe GhAghFdiodiplBEh shil Ghatd in'ﬂid%rﬁ%@ﬁﬁﬁpfﬁdqgﬁi@ Bn sé¥ifnguar d
and a stop surface on said distal end of said distal elenment positioned to
limt upwar d foroe ladifladge saidradiol pricetiondenmsaif rapes twiradve seid goard tavwsrdsidd di st al

el ement to ag.ApPlKiegual to or slightly nore than the angle between said
guard and- said distal. el enent.when said guard is in said first position. -
10. The sRi el dabl e needl e assenbly of claim 1, wherein said proxi mal end of

sai d guard 23, compid ae%silLaNt MBlriPLa LAY Ak 1. ARRIIER KDREELYT ougb,  and

wherei n sai d needle cannula rou apertu of said
proxi mal wal lcomhughimnigg srtetion of said filerinshind| dikée) kegnrea®dloeind saehibgeyafief said ai m 1,

wherein said _dj st .d guard conprises a distal end wall having an
aperture sli &gﬁ%sqléﬁegggeég‘f‘%ﬁ‘%&%& sai d needl e cannul a 30when said guard is

di sposed at said first position, said distal end wall being distally beyond
said tip qf id edl nnul,a wh sai d rd.is.in sai.d.,second position.
15 The Shidel dani e fronifbRISNE ISy SR Ml Fud Aol ER R PRRh qee
clip, said clopgitrabagocnnfuleu @aiatiGuiing eh sadbdxina entfRaid disthl gogauest ahdai n

2L greond BeSLALoPL, 38 SuBEedL P comnl 1 B1S, T Sl il S aged

positioned fo contact each other after said guard is in said second position.

15 8. The shieldable needle assembly of claim 7 wherein said contact surface on said

proximal end of said distal element includes a raised projection.

9. The shieldable needle assembly of claim 1 further including a stop surface on said

guard and a stop surface on said distal end of said distal element positioned to limit upward
20 angular rotation of said guard with respect to said distal element to an angle equal to or

slightly more than the angle between said guard and said distal element when said guard is in

said first position.

10.  The shieldable needle assembly of claim 1, wherein said proximal end of said guard
25  comprises a proximal wall having an aperture therethrough, and wherein said needle cannula

slidably extends through said aperture of said proximal wall of said guard,

11.  The shieldable needle assembly of claim 1, wherein said distal end of said guard
comprises a distal end wall having an aperture slidably engaged around said needle cannula
30  when said guard is disposed at said first position, said distal end wall being distally beyond

said tip of said needle cannula when said guard is in said second position.
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engagi ng said proxinmal end of said needle cannula, said proxinmal segnment of
said hinged armbeing articulated to said hub. 14. The shi el dabl e
needl e assenbly of claim 13, wherein said hub and said proximl 10 segnent
of said hinged armare unitary with one another. 15. The shi el dabl e needl e
assenbly of claim1l, wherein said spring neans is substantially unbi ased
when said guard is in said first position. 15 16. The shi el dabl e needl e
assenbly of claim1l, wherein said spring neans is a coil spring, 17. The

shi el dabl e naedl eThsgedb)E rﬁédl@&s@éxﬂ&l%@fcl&ﬂﬁﬂr Ghéleinah@d paRidinckaed Hipeaiends
froma portio f sag% eedl e assenb %%acent said ?FOXIHH| 3 of said
needl e cannul®dP ‘3"%"9 WOB?’F saigitig %’rﬁ% iheHarkis gt eﬁ?ndé’ékﬁlaolh‘?nn"@@d arm 20
18. The shi elyded @nfigedl e assenbly of claim1l, wherein said spring neans
conprises an over-center hinge extending unitarily from said proxim

segnent of said hinged armand said portion of said needle assenbly adjacent

sai d proxismalizendTed ssadmioneedh @ssﬁﬁﬁﬁ? 3fcldm 11 %ﬂﬂ&ecoﬁiyﬁ%ﬂngaha&%wlﬁsgécﬁregssenbl y
of claim1, further corrprl Si ng dZ{l poderm ¢ "syringe barrel engagmng said
proxi mal end BeeEEdpEBEHNY edpingidncede paynpp.oRid pedx iseigamment efsaiaingehiaged

arm bei ng arQh&ghﬁ&ggwgg3éﬁgﬁﬁbhypodern1c syringe barrel. 20. The shiel dable
needl e assenbly of claim 12 wherein said clip is nade of netal. 30 21. A
shi el dabl e needl e assenbly conprising:, a needle cannula having a proxinal

end and a di 511t4a|. thPsni a%}éq{egdlg' \élﬂ?ﬁ gf&&%ﬁmﬁm%ﬂgaig%ﬂh Mﬁlﬁ%ﬁi}xﬂ hstal end

and a side wa exten |ng t here en, sai'tl guar erng s y novabl e
al ong sai ¥ neegheut efasidi Hinged pwmig uhitary Wlth one anothe1

15.  The shieldable needle assembly of claim 1, wherein said spring means is substantially

unbiased when said guard is in said first position.
I5 16.  The shieldable needle assembly of claim 1, wherein said spring means is a coil spring,

17.  The shieldable needle assembly of claim 16, wherein said coil spring extends from a
portion of said needle assembly adjacent said proximal end of said needle cannula to a
location on said proximal segment of said hinged arm.

20
18.  The shieldable needle assembly of claim 1, wherein said spring means comprises an
over-center hinge extending unitarily from said proximal segment of said hinged arm and

said portion of said needle assembly adjacent said proximal end of said needle cannula.

25 19,  The shieldable needle assembly of claim 1, further comprising a hypodermic syringe
barrel engaging said proximal end of said needle cannula, said proximal segment of said

hinged arm being articulated to said hypodermic syringe barrel.

20.  The shieldable needle assembly of claim 12 wherein said clip is made of metal.
30
21. A shieldable needle assembly comprisi.ng:'
a needle cannula having a proximal end and a distal tip;
a guard having a proximal end, an opposed distal end and a side wall extending

therebetween, said guard being slidably movable along said needle cannula from a first
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position substantially adjacent said proxinml end of said needle catnula to
a second position where said distal tip of said needle cannula is

i nternedi ate said opposed proxi nal and distal ends of said guard; a hinged
anti having proximal and distal segments articulated to one another through
5 a hinge, for novenent between a first position where said segnents are
substantially collapsed onto one another and a second position where said
segnents are PE%FWB%WH&M%W@M&%@H@Wﬂ seil of spidaredhmpanniely iehiecesr PEEHER hi nged
ai m bei ng ar tiek!saliehidl Bp 3¢ DAY Ade@B R N iHheRfRH SsaR BRI pradhA sRisigai d
proxi mal end of said needle cannula, said distal segtihent of said hinged arm
bei ng arti culeadsed stidgeadid guard, said proximal and distal segnents of said
10 hinged ann havj ESREGLH f.ar. itk i o0 o) ve
fromsaid first pogi?%f on -?%%sgﬁgk%%g%ﬁ@»l%%g? |~o{r% a%%ﬁ%%dagg%e%@&cgnn a, and
for prevertt i ndingsi fdr yovenknt babmeenrsviimigpodition whéry sdxdsagmants aregubstantialty positi on;
spri ng neans d i.d_hi ?Q% ur.gj i.d. | sai d
needl e cannulcgﬂ#ge%c/aotrng) %%%8&2%%8%59%%& |oﬁlfl %@ﬁé%%g%%ﬁsﬁ}%ﬂﬁx ﬁegadcoﬁ I*nued
openi ng r ot atahgtherpfaidgaddmp! eginen of mitthickes tieh beirgartatlgedoaupodicsai skihi nge
after said gu iS.1 I ond.pgsi tion,, an a clip.retained by

2ai d guard, 48K 4P IGCE ARG PR b B et g SRR Y i
in said seconddpdged irorbehry stiduthtadee ciikguaead) suid proxitl 22 dstalbeghashifeaimeed| e

assenbly conprising:, a needl e cannul a having a.proximl end an di st al
froc Y TR B kel S RPR Reni i Qo0 Pt BoDRl B 2 o ce
wal | ext endi ngsitifietoahid sv@ad posithin@n gald hetdRekingls bidbbbyéveingliegaldign sai d
needl e cannul a frop first pqgsition substantially adjacent said proxinal
end of said MEYHEEANRSTEHYH éﬂ%’a&’m&loﬁosi tion 25where said distal tip of
sa!g need:j e cannukgingindaf¥ QARMIAS Qidihebd QR e REbiRS A FRtd Ad seidskalle ends of
sai d guard;

cannula toward said second position;
15 means for limiting continued opening rotation of said proximal and distal segments
around said hinge after said guard is in said second position; and
a clip retained by said guard, said clip being configured to cover said tip when said

guard is in said second position on said needle cannula,

20 22, A shieldable needle assembly comprising;

a needle cannula having a proximal end and a distal tip;

a guard having a proximal end, an opposed distal end and a side wall extending
therebetween, said guard being slidably movable along said needle cannula from a fitst
position substantially adjacent said proximal end of said needle cannula to & second position

25  where said distal tip of said needle cannula is intermediate said opposed proximal and distal
ends of said guard;

a hinged arm having proximal and distal segments articulated to one another through
a hinge, for movement between a first position where said segments are substantially
collapsed onto one another and a second position where said segments are extended from one

30 another, said proximal segment of said hinged arm being articulated to a portion of said
needle assembly adjacent said proximal end of said needle cannula, said distal segment of
said hinged arm being articulated to said guard, said proximal and distal segments of said

hinged arm having respective lengths for permitting said guard to move from said first
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a hinged arm having proxi mal and distal segnents articulated to one anot her
t hrough a hinge, for novenent between a first position where said segnents
are substantially coll apsed onto one another and a second position where
said segnents are extended from one 30anot her, said proxinml segnment of said
hi nged arm being articulated to a portion of said needl e assenbly adjacent
said proxi mal end of said needle cannula, said distal segnent of said hinged

arm bei ng ar tﬂoﬁ’d&f"i’o%@id%&oﬁ@%&gi&'ﬂ%ﬁlgaidﬁ@ei,dﬁzo?:'é):ﬁffei Qi?dfo?@@vgﬁiﬁg?aléd é%gdr@ s df

sai d hinged arm having respective |engths ermtting s 0 nove
from said fi reqvingsbeallyibssondsaidseesné pesding; posi ti on on said needl e cannul a,

and for preventin i TOV istall i d
ond, 1o Prevent g B RGIAAIBNER 3Ly RRVERN, S RSERNE |
guard al ong sainilateeadsaidaenond positompand sai d second position; and 5neansfor

limting continueq 0. i .sai d..oroxi nmal_and di,st se nts

ar ound safﬁg hi ngeglg 1%2?1 1@%1.*‘83 é%%?‘ger&ioggr}nzg g gaihg" %?és@giar?émﬂlggli %d'éﬁ%k SRS The
shi el dabl e netuhé¢ sadbmgbhfjer efid ghaad MiRPid wherigositiani d guard i ncludes a clip,
said clip being configured to cover said tip when said guard is in said
second position on said 10 needle commt 24. The shiel dabl e needl e assenbly

of claim 22 lBer eiThe sia¢ldnbberadle bembly of EhimP22C @hdrbinWaid 0426 Mch@ed D] dafin

includes a contact surface on sai rgxi mal end of said distal segment and a
contact surf 69@8%8ﬂg %%ﬁém&g%"t %ﬂvere‘ﬁ’g t@f"’q’é’aﬁﬁ 5966(3315 A\ ?eé?f@rﬁoﬁmg%?‘ﬂ%@o ntact 15
surfaces fei ngeqdo&intiianed to contact each other after said guard is in said

second position. 25. The shiel dable needl e assenbly of claim 24 wherein
said contact surface on said proxinmal end of said distal elenent includes a

rai sed proj egi4i onThebhiclfabldRedb bRbERDbEIRRER Whets SDh¥arR fordinaiip 22 furt her
including neans for limting reverse rotation of said proximl and distal

segnent s ar ofRBTRSd epeRinggetafign igpludes p qongeph purfareon spidsuprimabed od sgiddistel on.

segment and a contact surface on said distal end of said proximal element, said contact

15 surfaces being positioned to contact each other after said guard is in said second position.

25.  The shieldable needle assembly of claim 24 wherein said contact surface on said

proximal end of said distal element includes a raised projection.

20 26,  The shieldable needle assembly of claim 22 further including means for limiting
reverse rotation of said proximal and distal segments around said hinge after said guard is in

said second position.

27.  The shieldable needle assembly of claim 26 wherein said means for limiting reverse
25  rotation includes a discontinuity on said hinge and an arm discontinuity on either of said

proximal and distal segments of said hinged arm.

28.  The shieldable needle assembly of claim 27 where said discontinuity on said hinge is
a radial projection, and said arm discontinuity is a discontinuity on said proximal segment
30  wherein said hinge projection snaps irreversibly past said arm discontinuity, as said guard

moves into said second position,

29.  The shieldable needle agsembly of claim 22 further including a stop surface on said

guard and a stop surface on said distal end of said distal element positioned to limit upward

17



27. The shi el dabl e needl e assenbly of claim 26 wherein said neans for
limting reverse 25 rotation includes a discontinuity on said hinge and an
armdiscontinuity on either of said proximl and distal segnments of said

hi nged ann. 28. The shi el dabl e needl e assenbly of claim27 where said

di scontinuity on said hinge is a radial projection, and said arm
discontinuity is a discontinuity on said proximl segnent 30 wherein said
hi nge proj eanga retatignsof saidegrerdswith sespessto seidi (hlstdreilnmhn&mmtansmeﬂyal taer sai d
guard noves ond o |on Th hi I of
claim 22 fur %tds'r?o%%ﬁ“ g%: 51% p eélus? Qrd Sh sﬁgd&% agg‘l?la]% e%s ]td?g sur%
on said dlSEﬂﬂf&ﬂ@oﬂﬁmﬁald di st al elenent p05|t|oned to Ilnlt upwar d
angul ar rotation of said guard with respect to said distal elenent to an
angle equal to or slightly nore than the angl e between said guard and said..
di stal ekemgpt V"‘Tﬁé‘slﬁélﬁéjolgﬂéé'aﬁ ds§e HT%§Pd1£1mf22r filrthRPSInidrRihg ahedlle E{iﬁsecurely

shi el dabl e needl e assenb l'ai m further conprising a needl e hub
securel y enga@ﬁgr@ e mmpmk«i:mlmf seifldeestle epmiala rraisiireximehsegmentafdaid hingeraim
segnent of ing articulated to said hub. 31. The

shi el dabl e 2%%% %%%ng Mdg ‘claim 30, wherein said hub and said proxinal
10 segnent of sald hinged ann are unitary with one another. 32. The

shi el dabl e needl e_assenbly of claim22, further conprjsing.a hypodermc

syringe barsdl  enBadnegilanerdis asssmhly okmitimgi0, whegiaidI Wd g proximd d
pr oxi ”alloseg;%tQfsaﬁﬁhﬂgé?!ﬂ&eﬂeﬁ{lﬂ&}b@itﬁ@n@éﬁo'ﬂﬁyl ated to said hypodermic

syringe barre
32,  The shieldable needle assembly of claim 22, further comprising a hypodermic syringe
barrel engaging said proximal end of said needle cannula, said proximal segment of said
hinged arm being articulated to said hypodermic syringe barrel.
15
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