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WO 2004/ 024215 PCT/ US2003/ 029273 SYRI NGE W TH
RETRACTABLE NEEDLE ASSEMBLY BACKGROUND OF THE
wOo DERIL2CGN The field of the present invention P&I/US2003/029273
syringes and, nore particularly, syringes offering
protection against accidental sharps injury. 5
Acci dental sharps injuries, in this context needle
sticks, have |long been recognized as potentially
danger oUSYRINGE 3VITHH RETR AGTABL.E NBEDEE ASSEMBLY t he
transm ssion of serious and potentially fatal
i nfections from such sharps injuries have created
BACGKERGUNDOOE AHE INVENTHONt | on has been contenplated in
a nunber of States and before the Cccupati on Saf
andhee Bpldnofathei present ARYHHOWHE SHITRSRS| %Pﬂf %9(% syringes
[WTpael f approaches have been
Offegﬁgg)lrcﬁa t%}l gng%\% %gtalg?ﬂcaffiggtdl gri agai nst such sharps
I nj Aldidlm.tal Isharps mjulmesnml thiBwohiegtmdedle stiCks) havd B4gAten recognized

s e S Bt S S et o srons

and! ﬂ%tfa‘l‘lgf' sl |11¥fecth‘1§ ri?drﬂ suéh IR GhjRHEBRe ¢rSatb®@adals concern.
i'n the Cavity and is fixed to a mandrel extending into

Legisiatianyhrasbgen mmlafedmnh@bmfc&t@ﬂes o} gforgithe Oweupatign Safety

s T R A

whi & hn@fiés 65 aﬁﬂi@adh@é ha@ beeh embetaken td Qrcﬂhcw:pldtdctlon against such
tension as_the plun I's advanced within the barrel.
shaypsr jusies; ohte%%ﬁb%}iblﬁg% |V¥9e91/€k} B 4Aln gls%lﬁéeso? Sylﬁ%ge with a
retrQJ:tHlplg eﬁeeFl \éﬁsm {ﬁQess G o%i[lﬁ% ét DGRk Chhvit é 4ifi 1tud1nally
in ensi on. vancehent o ep u
thetein th&pﬁﬂg elmfnent S lstatakia thesaitysanidns ﬁxerétocamaudlel vﬁendmg into

th e{sglgngqag gI%r | Mé/l glberﬁacgr elocﬁnﬁd : hgsl %ﬂc—ée to tfhe barrel.

Thé estHéd éﬂ?lgof fRe rsﬁﬁﬁé%fehféﬁt 1sAas§(SHi5t9& Kvithed bdt@lﬂWhiclpéauEéﬁhe spring
foregoing design 1s disclosed in International

eleimghi fodzet plaredViDtosion1B3beplungers edesnsad svithire thegwrgh e retention
into this latt devii il .

R P EL RS A B b S Ot tain

springeelBaérteh teriodl | A@Fancé&iért dF ¢hd pluﬂg@\tb dl&demhoﬂ inestroke results in

pl'unger to nove the dogs from engagenent
thercepiug.ef A n6tile MECmLIY RGP SBIEL AT {he rd&?%@rﬂsfrthe preadugl from the

sea?hl?d @ftﬁghﬂﬁgera{'e%{fﬁm i PSfacsfe of the cavity through
e plunge

ide a range of engagenents for the
cat @h fonhdrh eafhanientemf the fdregaipmg | degignelisemisclosedhia International

Puglig',ﬁsggikg 3@9(;’)? (iw? {%bg&n hor e&@g}ﬁ%ﬁ&%&%}%]@%@%? %%E&erv?ce include

res lwﬁggémta'}&ngbtﬁe Re&fE Q§seh1'BY3€ﬁ1t ﬂﬁrfoi'\ﬁarg'ernﬁcdfetﬁe bardl. A driver
ypoderm c syringe 1 ncluding a barrel @gl unger

sur§icedapioyidtid spdbeplunperte nove Thedqgsmge pngaggmgn v retsaction of the

neqdla Foabs: Bagisraeiare bia AR AR Y. (s grighfrough the

plu@x%ext ia)e%ﬂabme%fanga @f leBEQicHRAtsFoP MIERED o tBPbhdkdend of the spring
enen

element. The disclosures of the foregoing patent publlcatlons are incorporated herein by

reference.

SUMMARY OF THE INVENTION
The present invention is directed to a hypodermic syringe including a barrel with a

plunger slidably disposed therein. The plunger has a cavity extending longitudinally. A
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within the cavity is fixed to the mandrel at one end
and fixable relative to the plunger in a tensioned
wat@umalst he ot her end. A needl e hub is rel eaBeblUg2003/029273
nmounted in a hub retainer at one end of the barrel. A
nunber of specific features are provided to enhance
syringe 5 operation. In a first separate aspect of
hole Iﬁmtepdﬁthemtghi the saal émhof thé plunperdme | reqeisss taimareldelwiA spring element

ho ular flan ich is flexiQle |
widhf e Cap P of eBespicl g re snREh RIS sie o T peer in o
ten§i@h&d Etﬁteeitttﬁ@gﬂheﬂed@t 8 ﬂeQ(ﬁe |hﬁb §s reléisdbly nfotn®ldein' 4 Hﬂgl‘?etamer at
provides a nore uniform release wthout the need f

ong eng of [thes barell eAamueher afspedifis featurss are providsdi foi @ninance syringe
o n'attlerl als. 10 The detent or detents may each provide
PR %Ihgagement surface which is at an acute angle to

t he T @ figdt sejsbirdte hspébtr cﬁqhé sét ikt oM, WROMAndrel pdsitidhed within the
enhance the uniformty mandr el rel ease. I'n a

hols ducldes e panuipe lengsodtichfs faiblp lagivinglinel bs Shingerad engages
%FA %ét ? F}&gﬁ(ﬁﬁfﬁl\f\b ﬁ-{gl%)gée?ﬁﬁ é%gﬂ:fﬁ%g plr,]owdes a more uniform

relsgsacreichouh d{eellmﬂVBaener&nﬂose libleemets fabflexdaaob loss trbmﬁent materials.
conj cal surface faci outwardly. The es of th
The defeber drlfnss Tay ﬁa@b@%&ds B EPEREIeRLHIBHE VHGh 9t 28 ggwe angle
to ﬂféalbnéxhﬁﬁnaﬂ RIYeOR o ORE ;ﬁﬂ%ﬁ et Bfhan€s Hle I?rﬁf’ormit&'lﬁsmandrel
are bent toward one another rrangemant of the
relegsebs i s such that, as the bar bs nmove, correspondi ng
t he barb ve toward defi

|
ci O B oA sep ol et Ak UE TerBbing b ol iudeh] Bbrbided witn

tintPEae i fodghiliRNBATRARPlunBR! ahest (ke haees kPackd therdbRtween and
20 this way, the center of the barb surfaces define

caghnhas; & bpibt Wik @ ¢omiqah senfacedicing oiwardlye Thogxasepithe conical barb
sulji}égeg é Offsth 'ﬁ{bgn en{%ﬂo%lagssgl%g a?kﬁjle S%gg%aldﬂ ]p];l? libther as thte resilient

res Stance, he presen
tinenare behiotowatdhencmotier. The mmnﬂﬁgsf thbibafbs is sichi thatf &ethe barbs

needl e hub . at one en h The barr el
MQVcPQRERSBOTAIRS, Blgmgnts %fﬁiﬁgﬁr Pirfages mo¥s, @Vf%ﬁ@ dﬁfwmg a circle. This
mdiiohetﬁﬁésﬁﬁu TacRfas thEHRR € %orf:&ﬁn’&g%ﬂe Qﬁé% LR8Nt Sﬁ theTltflfédle hub. In

need b includes a 25 shoul so nor nal
this ovey, tthelicenater df tleec barbnsuwfacesh defiomer ﬂEl regisfante tcamwrttdnewnhm the

t der. Th d houl ders define t
englgk TP R Rat 8 (P RBEe he dogs

and 19 R&hitl sEpalrdie asitetibEigE %)t&@ﬂtaiﬂ%htloﬁh A2 aPRP idd#RS dogs which
are displaced from one another. The nornal aspect of

retglnéhg Aerdioletbsatpne end gerepfs The Hamesilso; ineludgsonshoulder normal to the

B

shcﬁlﬂdlﬁr glko nbhaaldios fHealagiidind) ediveeion pdsthé ivans] a&itdséh ifites the first
%lg asst{r ance of the release of the needle hub by the
sh §%r ¢ jdegs pad, thy, shquidess dptipe Ao @ositings <u WHB( the agedle hub

agilg%drl@ ﬁ@% &f %tvﬁggglfe{k?lgﬁﬁ%% %ggé\lﬁédg?lah%f% ﬁosg.ic@% & 8isPdled from
on@ Cowil@p.4 2 The ROTMaS2010:34 (i 9té 3shonldere peswtiddson fixed position upon
enI %{?ect gag gﬁ:sﬁliv oca vggtaggoug er gg&%l:r%grrltsan%a%trggﬁon of the needle
hub by the mandrel. The d1splacement between positions aids in the assurance of the
release of the needle hub by the dogs. It is also possible that an O-ring seal between the

needle hub and the barrel is able to bias the hub toward the first position to give stable
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along the length of the needle hub. In a fourth

separ ate aspect of the present invention, the spring
web@amnf213 ncl udes a catch which is slidably nmpomuszos/ 029273

within the cavity of the plunger. The catch includes

5 el enents which are engageable with the barrel as the

pl unger noves further into the barrel. Additional
plaedneent fos ingevgiage Rieclotalinhsofchaé ijshéuldw's Lﬂ‘ﬂaylll)eli Ia&vamltagggﬁsly selected

cavity. There ar opposed snmooth walls in the
aloﬁ%éietlé"‘%‘ ﬂ@ﬁ@e‘ﬁﬁ%ﬁgder only in each wall. This

enaf £%ourfh %ﬁ%ﬁs pBdt dritfe FlagdHt Giehtibf the tsé)lll% %llraglr%nt includes a

catch such reSistance I s not encounte
catehy whiighl & simi@b]g'l mgumstd methis thenchvityt oft the plimgegerTheeerdch includes

not. b ded n.th 0 barr .
clefithis et ¥ Rt HIE it Yot afet o e g e oV g barrel
Adiitieast dleentdRiigRe shbRIdERIRANENithAP M 18ngcATRAR. STH&)é are two
be conbined to further advantage. Accordingl it

oppased Bjneeth ‘@alla imethe rcawign withransrshoulder onlyr invéagh veall. Thls enables

pla% 9\6?% {dﬁrs t0 %r}}llg(:{ﬁ% \émaé%s a&\}ﬁ?‘t{rgét%tgr?%ﬁelﬁ ﬁgg%kzgg?tered from
multﬁ)lé‘l eﬁ@gﬂ@é EEfnenB@nﬁFydDEﬁ@BldﬁEbl@tbﬂzn&HE BRAVNERled within the
Fi %ure 1 is perspective view of a retractable

FrEeABENYr i nge. Figure 2 is an expl oded assenbly

\?/)' Ie]éﬁ h TifREEHRRE h%)?cto%f fhggw\géls%m glf%e]@ion’: lafy f? t]%% f%fég(g#% Separate

side"view Ice I gure
aspectsmaarbbraosﬁ)imablﬁﬂﬂmlra&vaVagbaken along line 4- 4 of
Fig ure gl Cr oSs- sectl onal vie

rt OdeEordingy i B oBieshofine e ey Ivantign ig PEVIAE & improved safety
syrflg@SPitls 8 Ghiriddle Yb&ls. 2B thdd aﬁﬂ%ﬂﬁer“oﬁrﬁ‘é&é"' atd'8aRHREE Will appear

noved. Figure 7 is a cross-sectional view as in
herﬁlngﬁfﬂre4vmththe needl e retracted. Figure 8 is a

side view of a mandrel. 25 Figure 9 is a front view of

a mandrel. Figure 10 is a cross-sectional view taken

BR&EE@ESGM@H@NW@HE@WS Fi gure 11 is a front
Vi ey f Il%n & ‘g%re {?ﬁe o S8 .sectiqgnal view
t aket aogpeilnevle &a ﬁ !3 f&P&EPPF%ma
Cr oFfgusee is @wdplodb@%sbmlbmla«zmgeﬂspé&va 3f thd delicElogBigare 1.
11. 30 Figure 14 is a cross-sectional detail of the

 or FiEUEe &P Bile YiRw ofdhe dvietdiewrdng |ine 4-4 of
oM el bRt s
20051@2@12 is5n E2GT9-4IBAGRB VRO 1R Flg:drgd iwethlthie 'phmger moved.
cr OE‘S 2 eﬁ ESI e{) Qr%!ss-gfalcgc\)/\rlla?%léwnasﬁh k1'Igru?re 181f the p u%(égrnrgloved
Figure 7 is a cross-sectional view as in Figure 4 with the needle retracted.
Figure 8 is a side view of a mandrel.
Figure 9 is a front view of a mandrel.
Figure 10 is a cross-sectional view taken along line 10-10 of Figure 8.
Figure 11 is a front view of a plunger.
Figure 12 is a cross-sectional view taken along line 12-12 of Figure 11.
Figure 13 is a cross-sectional view taken along line 13-13 of Figure 11.
Figure 14 is a cross-sectional detail of the forward end of the barrel taken along

line 4-4 of Figure 3.

Figure 15 is a cross-sectional view as in Figure 14 with the needle hub advanced.
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Figure 17 is a cross-sectional view as in Figure 15 of
a second enbodinent. Figure 18 is a cross-sectional
wok@ewoaelin Figure 14 of a third enbodi nent. FPQUUS2009029273
IS a cross-sectional viewas in Figure 15 of a third
enbodiment. 5 Figure 20 is a cross-sectional view of
any of Figures 14 through 19 looking forwardly in the
bar Fijure THEEA drbds-Jobiffaial TEW@ ifOFightdEl PBH@B&ERmbodunent
EMBQODI MENTS Turning.in detail to the draw ngs, ure
1 i Fleyss }%&S@scrasswww@bquﬁ i Fiearg b%@%we@ondw@@m ent.
T Bighhets 1o diods!RLfohal DEniR YA P10 01 DAGY. n@oaml&t
illustrates the sane device in anex Je

ass Elgukqd@/lsemrm sectidnativiey a8 nbﬁrg"ueé liBGf a ﬂlurtdl eu{b@diment
rotecllve needl e c 160 and a needl e

assenbl
hubFESE @tlﬁ 3, Sr0s8SeRionR o HicHo B PBY 10 lg‘Pﬁé thigegh 19 looking

fora,,gﬁgg’g{%elbgnél[l ustrated in various positions within
t he rrel 80 in Figures 4, 5 6 and 7. Further, the

pl unger assenbly is shown by itself in Figure 11. The

Dﬂwn@ﬁmgéﬁmiﬂf I@@F‘Tﬁﬁ@% 1@%@ PEMERGshaving a

seal end 34 an out er e outer end 36
def Tngeng it &thib tdp thtet drawings, Elgumal ilbastrates @ lsgrisger withen retractable

nedlt b Vit RbriE e s o tfined B oee o e Fighe dovice in

an %ﬁﬁlbﬁé& assEAbWaiBw rixflcﬁﬁ(ﬁng 8MaR8E8@ APluMSr a34¥nith 9 @043 Rrotectlve
h wil bé described Iater as interacting wt

ne¢diﬁ Wa’r 60 agfeedliadubd PP wlith an associatgd upgdlei 166. bet vvee n

the eaI end 34 ter. end 36, This cayv.i .
TRE it sl is, AR g i SRR oo iR Y g ioret 80 im
Fl@m@t 5, 5Wintl IC EFurther, i F10n gér@sRibIp @tkhodnthyeildeE Il Figure 11. The
substantlally t he Iength of the cavity 44. Each of the

Plungerorsperably PAdaeudss apglded h@dss%m‘ﬂ@s a 3@l ergh 34 and an getes end 36.
Thé utel ellﬁj ? g rtfu’ﬁﬁﬁ Puftdf forbbG ﬁ)ﬁ{ & th€h 1?%%; Wﬁ!be&lg seal end 34
two s ers t er 0]

8 are aligne one ano
acts @s @i pigton waddt e mingsseali 38 extendieg abotiedwhist 40v. A Hitatantially conical

snopt h .sur es 46, are curved e, of the
ForRRR SRE DaRGR et FHEACR G KOGR " b escalbed ptorrah teracting
witiie RRwaFPHYTIhd Bl st the notion of the needle as

it is being retracted into the syringe as will be

di sdusaaty #klliswbetvenn e seny endl3d &ol émetqmrsend 36. This cavity is

T AP AL NI T N N R —

and kktesd satisetially Hedefigth b2 thd éavity 43U BdCBNTItR kidooth surfaces 46 has
circular in all transverse cross sections but for two

ong| ghaides 48p Thecshouldersi Brintthe twe pyrfames Gsp thaentaeend 3theThese two
sh%g%s gg %rg’ ﬂhé{ dt\,@i% glllé'lgl%ﬁfl éac§ %&!@P\;ey a § ch gggzﬂﬁ’ lbg Q%g(gnbed below.

I'eved aroun he detents in or
The Ismboﬁﬂnuyfacmyl&w&’ eursediear @isd tiddicess thé\Bod}h}Q toedoingfrict the width of

ext end ﬁ@ vvardl y)éeéﬁt out the detents 52, greater .
the RUIIY; HiSEPLOG GapIp YD aﬂw ta%m@ﬁpg obthe ngedlgyas it is being retracted
mthl%}R%égl?wﬁgé&ﬁ%QQéﬁ/ i ncl ude an engagenent

surface 54 at an acute ang e to t he 1 ongi tudi nal
di r dcmiounting halt80 extends longitudinally of the plunger assembly 30 through the

seal end to the cavity 44. This hole 50 is best illustrated in Figure 12. It is substantially
circular in all transverse cross sections but for two detents 52 located diametrically
opposed near the seal end 34 of the plunger assembly 30. The plunger body 32 is relieved
around the detents 52 in order that they may have some resilience. As the relief is

extended downwardly about the detents 52, greater resilience is realized. The detents 52
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pl unger assenbly 30. These engagenent surfaces 54

extend inwardly into the otherwi se generally
wa@yiodogrzizal nounting hole 50. A nandrel 56 i SPCT/US2003/029273

associated with the plunger assenbly 30 in the

mounting hole 50. 5 This mandrel 56 includes an

annul ar seal cavity 58 receiving an Oring seal 60.

chtt&e amengageonthokfacd 84 ias ah%bht@\/afh%leaﬁ) ?eIbngR@Mal Wirection of the
gure 12 near_the |ocation of the Oring seal = 60

p ‘@E%lhasﬁﬁab Yr3: r Heasp Gngagemenksurtiaer &4 extend nbvﬂrdlbremto the otherwise
litated. The inner end of the
geﬁ@?ﬂg‘%ﬁ&gggél {iﬂldhghé%%lgnchor pin 62 having a vari ed
pr ofA inendrel Serdsdtiated with theiplgager mpdeiehdy B0 i1 iHetmOimtinRehole 50.
in 6 %g%‘ge mandrel 56 is relieved by annul ar
ThS% %Wﬁ'sl Poeseinapnmia feak cavitymeresalvingan (hepgtsedl 60. The

gﬂé tﬁ le%@ olg ?el%ggci ?é' 9%% Xeeﬂl n g%ﬂé g%} 518%' thi ﬁ?}% eul);([? £ He%-nng seal
60csf1ch Hat m@Iaetlomlof Hleomgndrict 5\6 fiom thean®intingdfold 5@ mfawitaied The

. flan 64 k th | ange 64 fl bIeIon al_l .
innst Spcpat m%@re?%p @ﬁ%ﬁ&%@%ﬂmpﬂ % hawazm P bEflé forbonding
to & blutg¢aRedliQER sithnTROELY, 56 at that location. The

flange 64 is rounded at 15 its periphery to a
subdiharmangirely56 isnreligvedc by annwlar groowed to definssans egnilanflange 64.

PR 5 R 45 B TR ELARE RS 2 o e

pluhgte3i. sThid flekiviktyodnlid ﬂl@.feﬁhl ﬂﬁn%’flvﬁtﬁrtﬁe BERetB,06¥5ths aililar flange
actlonforces of the mandr fromthe nounting

64?“ ssthe flaagq odntlexiblgelongitndinally ot 4he plenger. heltoextends radlally
ouﬁ;@a‘iidl fanh ?rcﬂiﬂﬁg{b%k P@Sgaﬁr(ﬂ % t@@slogléﬁoﬂr %hg %ng@ ?g gsgrounded at

apar each 1 nc e bar
its qnﬂnpmr;d Itg/ a aubs}arftmﬁynsemecmmht shefhcenimccragsesechidn. MEs bynélar flange

645 TP s TR S s GRREe) 76 By 1S adaemeRt suifesi 4 of the
deteRRB2t ULKiS 8bhfipu@dtich TP Rt ELomtent BRSRLER Toe& of ¥ SSandrel 56

of the two surtfaces 70 are offset from one anot her
ﬁ@uﬁﬁmmmghek@pproach one another as the resilient

b on i Hen (s 283t LENET & ARSI o folnded] 6, " liese il 66 are

spRad Fald ahil Rect hreludes h Yaity/ 68.f Ohe HatR 63M%6E buhrdIjt fvdyNBom one
need e hub as di scussed bel ow. The barrel 80 incl udés

Topnare defiped bing sagmen of adrggated igenisalisueaee 7@ The surfaces 70

e o ST . e i
axesebﬁﬂwetwcSGuﬁaces W@ dra o feset] ﬁﬁﬂm ofdrandthety suzh ﬂhblet}iwr atp@koach one

8 t flan 30 about .t he hub end 84
engien B ghe T “g‘?fﬁégé‘ﬁe B g e ae Iy B SR helesmiers of the

coﬁ@aloﬁnfat!@s Piiker thel MACEIER Win€ hcgé‘ SiARe! % eCto 1ﬂ§ertlon into the

itudinal slits 92 to accommpdat e asse
ne@d%@ ﬂbw@&dlsﬁlssaddielm$ a bore 94 therethrough coaX| al

bor 426 B8 st an iheh en BE Bod W Fid Pl TR Bl s ilustratea
in idefafl ihheridag elbodithentsSinV¥agdl0A40RAALR 20. The barrel includes a hub

PCT/ US2003/ 029273
retainer 86 at the hub end 84. The body of the barrel 80 has an engagement flange 88
about the hub end 84 thereof. This engagement flange 88 receives shoulders 90 on the hub
retainer 86 which has periodic longitudinal slits 92 to accommodate assembly. The
retainer 86 includes a bore 94 therethrough coaxial with the barrel 80. Three dogs 96

extend into that bore 94 to retain a needle hub from moving inwardly into the barrel 80.
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The dogs 96 are resiliently nounted and have an

inclined surface 98 to interact wwth the plunger
wa@asmeobizys 30. The needl e hub 100 is | ocated inpehesinos/a29273

94 of the barrel 80 at the hub end 84. The needl e hub

100 includes a nounting body 102 and a | ower

engagenent body 104. 5 The nounting body 102 is
Thgeategs 26 |aye papiliently inuaintedi 4rid lmve auniihglined susfaci 9 tainteract with the
lneedle 14 The needle 106 may be cenented in place.
P‘%ﬁ%r%ﬁagggﬁﬁht body 104 includes an engagenent hol e

108 The Heedk Mubal 00Yis I@JafeﬂnﬁQHe Bbrel 10F ﬂﬁ:ec;an%[] do ok tﬁéqﬁub end 84.

needl e hub 100. This hole 108 is sized to receive
Theineedle Igd IO invlndania dnwintisg bofly 162 mydtsbweardgagement body 104.

[ age U 110 r.ecei ves
THE Rk oo L GFAAMSIRAY oGS A VifiE GRre Aagedle 106. The
neédle l0GMmalybe comeftee implacel 00 to the mandrel 56. At the

i nner end of the eng a%enent body 104, an inner surface

112 Tihg elp.&aswa@d bedsi 104 mgldes @nr engagement Bylet £@8 crogeentrically
ed’%@ tl‘?eplﬂﬂ nd B Atnde leri{uBVl'Oﬁl néi?sgm Eé 1q%§ Sélzr%l t? ﬁ%celve the tines

Fersection between e moun
66ejfgh<gmmdttel Bg d&;d@%ﬂglwrﬂxymtvbﬁﬂ}é ga?renkgagbmgaﬁ sh(hﬂder 110 receives
a and the hub retai ner r an Orin
h%?éﬂ%%@& ViRgPasssd trgughythgihple 10§ éfﬁ%#qcyreﬁwéleﬁd@mmo to the
AHIRYH6, WiAthhB b a S
- resisted by t ﬁgﬁ%%n%f %4&&%?}?%5 bgekelr(gﬁ@nﬁﬂérc F?rigacg 12 1
prqméednf@u melegsgblofretehidgombie theadolges §6.1 00 avinulrrispadess pudvidendabout the

o op B B 5L SR e a0 by

mdth §odesf thé bafiel YParlans hilh teifnet g6l o8 hn LT Nthe he’bcue hub 100
. this enbodi nent, six 20 longitudinally extendi

n
is shlg taaialycmewe 2l amownt pathin ae pulpretemer fou rﬂghlﬁ gnovement is

ribs define a series of stops as a
IEQQngélgé)gﬁgaﬁger 118. The hub retainer 86 includes

an |Ha»mrgalgepem>klyelashrtbgd tHeangentihg @ fligamdedlechud @0l wighin #?hub end
842& ﬁh gg_gfges th shoul der 118. These shoul ders 118

dhg » 0, sprHF relgrenpe 1 teglifferenees beiveeicembedinents are here

ad&'%ﬁ‘sedbaFl"gﬁlles 80 ant 94Okt RutE ATRAL 'eﬁﬂﬁdi%{efg % dﬁlﬁ ehfbdiiflent, six

5, it can be seen that the needl as a
lorfglmémaby)wtmdmgpdm tli6oare docatyali atwmut theepatiphery96f the mounting body

O P O] S R B U 8 Pt

1ndlild?ei§| zﬁﬁﬁﬂv&dl@%xtéiﬂﬁlgaﬂ@ﬁébe'lm Qaving "B khoudadr €. wﬂUhsopposes the
spaci nge ves sone additional advancenent past the

s @H@%rglé hegst shopblerralidraaid 138 avi narmehte the éQiigetudmbl diegtion of the

v S PLAE ol P o P83, B IRR ot s

106rdnas] laefirsﬁﬁosn&ﬁl j:mmmed ;aghinstt the dogeyan e seontl psidibd NO@dtrated in
Fi ass&g{t;e%/ miﬁ (\i/ eeded to rel ease the dogs 96. The

1558 ﬂ\mSP‘P Fio Wl § 8 Lehengagesr These Fvo peitionsee disalaped from
ond Qothér foed asKEdxRAC The 5@1?%? ' '

t he shoSI ders b)é nor mal SF g%%%g}l% g |1ﬁ a, fﬂr;%l::éc&gm past the
engggemigat oftie meindsd Sdefitntbs needie hdd lﬁ@cﬁheﬂ rqsmmnbe ofithe O-ring 114
ag%&%&eﬁeﬁfh fathg 'is&dle lh'ug] fOO provi es or engagement 0f6 the mandrel 56.
However, further advance of the plunger assembly 30 may be needed to release the dogs

96. The operator will know to push harder until the needle hub 100 is released and the

needle 106 retracts. Having the shoulders be normal to the longitudinal direcion of the

barrel 80 defines a fixed second position. Without such a fixed limit to movement, the O-
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WO 2004/ 024215 PCT/ US2003/ 029273 ring 114 can get

hung up with the hub 100 or the conponents wedge
wo ogebens and i nhibit needle retraction. |n FPOQUUSRIEG9273

and 17, anot her enbodi ment is enpl oyed where a

shoul der 124 is found at the outer end of the needle

hub 100 and the flange 120 includes a shoul der 126 5
ringelddi oanrggt hineg ugs vith [tkehubl POD orFihg eoapoidhtawddddtogether and inhibit

represent yet another enbodi nent where the shoul der
Inggrégmﬁg?ined at the intersection between the

NOUITh imgurBed¥ ah@3 72RchibemRAdASRNE 'anlpg%gﬁ i \Mf?h%ﬁlger 124 is

the resrsting shoul der 130 forns the r end o

foyphatrthe ovter iend obthetieedisduib 194, and the flahgy 12hinctiides atshéwder 126
c L ate re.an entire.circular, shelf is .

rofePLE Wi Dot T 3 MeEl 1 e T0 55 RG yEribiligt Bypbpfiment where

the sitaildel 6128019 efih&i af thel inRevetiRIEbotwedd 1 mbligtinPUody A2 and the
body 102. A spring elenent in the formof a bungee 140

engagemsag bedy W4 Whie thecresisting shondes fl 39 Harmspthg dgwer end of the upper
e . bu | S- [ Of w: -
poRRFGDIE bof 94, Mot EloRici 38 fodBds En P i Nnire circular
shelfiék credted bunpeatichvddmilar touhaledfinead by traibisdn 6 abeitahe fiilhperiphery
42 of a @%’cﬂ 144. The catch 144 includes el enents
of%lzgﬁmﬁmtg}g é. & out war dl y fromthe anchor 15 pin 142.
The a5l e18Behinf HI®ImT al &40 i©X5cardivithis BRUIRY 44 of the
148 whi ch” engages the elenents 146 to prevent the

plareger bsstmbly. richei bug géent49 is hwldedraboutbe tichor pin G2hef thamasdrel 56 at

on B i 58 e i B timittc M SomBlait bl Fioliet agtor pin 142 of a
cathciaar ThetatAd 44 Thtsds Hldieen®! RIBRHiSh $2end biSRrdllydRan the anchor

the snmooth surfaces 146 defining the cavity 44" There

pip 4430 fbedsrich §0 incdydes andawerdlyt preensling gequldar d8ewvhigh engages the
o 519% _ :
CSHERES o N8 sk RELAKIH DS bbb g 0.

and Hiet cithie kit also liddiudanside wierhaits | W0eageddingvtd ha Nesser extent

the cavity 44 toward t he houl ders 48. This..sin
Oug%%rd‘éf %gﬂ% thegacgoy ping k42 s T

tide slompniy 12 sligs @ lng e smooth
I i .

e AR AT PRI Feorh BB AE (fanePinger o the

sutfacespach that] it heclpkedppsitionathelsyder déments €50 tvall b angpeed by the two
barrel, 80., Likew se, the force, 2 rofile.in advancin

sh RS 45 ek SRR e e e DRty i i G SRV R hvard the

shouidbrst 4Bt Thidl«Bd but ©RBEES s U8t Kelss d&theCAPoiiPhEwWRRAI thy plunger
be avoi ded. In operation, the syringe cones as

aspambly 3P4 eerked teghewdars B can bapogitionagesuckthat el thumB dutton can

beﬁéé%ﬂ.egl %épthgég.ﬁéglg aiaspgget%%gedgta;cg]%rgestgls é)éﬂ%%geﬁ.eitlﬁe\{v?se, the force

profilef irgudednoiy die phgigee adsehthlypl 300 prdvidest éledredl trasition such that

Figure 4. As can be seen, the 30 bungee 140 can be in
premairencedledetrachioncan mogs ¢asily be gy@idedondi tion to avoid

any ﬂn . , i t . i

o haGaiBh The SRR coBhPMIs L A biBe IAFiE Y flpdgel Sosombly
30ppartigldy irBerteduifnge et baatel \B0f UA Ipyotective nidedleluapris0 is@lates Ase needle

H%ggl;llﬁeztgg fglu? i@h:quqr}éll\{{gg %ieégor ﬁmsggtte r1r|1 %9gutret:] i bgg rcaerll be seen, the

bungee 140 can be in a relaxed or substantially relaxed condition to avoid any long term

creep, thereby extending the shelf life of the syringe.
Figure 5 illustrates an advance of the plunger 30 substantially fully into the barrel
80. As the catch 144 is prevented from entering the barrel because of the elements 146
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7 WO 2004/ 024215 PCT/ US2003/ 029273 engagi ng the
shoul der 148, the bungee 140 is stretched and
wo eongiopnzetl by this insertion. Further, the capchudzbds/029273
conmes i nto engagenent with the shoul der 148 on the
snooth surfaces 46 of the cavity 44. Wth the
shoul ders 148 engagi ng the catch 144, the bungee w ||
engagineg thei shotiles148) thé bungdel léﬁ)usfstﬁa‘lcched afad tégﬁldgiadh (iyethisSisertion.
[ xfracted fromthe nounting ho 50. The, bun
Fuffher the, Sechiodd eaumest Bip aegg%a?gleat H‘H@’efhea%@@}?ﬂ 4001 ghe smooth
sudiR¥a6 Batle dadity Bi.ake the substance to be injected.
Once the appropriate amount of fluid is drawn into the
syr iMile thet shouldrjselciBi engaging thebeatahi 14k therlpinige¢ Wl péroaigen tension

upSERoe a¥gnERBhdtel 3 iseximorhl hatuing PR S0, he fungee win

nof idsé t@fdbnf A4 thb lundEL aKEHMS geaq;{st &dwaAGRLR$S idthe metmbstmce to be

button of the outer end 3 t he plunger assenbly
injgeted action drives the resilient tines 66 into the

eng th

t haitgffecg‘%ﬂé g&%@“%%%%%g@ﬁg %glr%g}éene#?g Sw%ﬁﬁ der Tﬁ?hon may
bevdiven mtillthe phoggesmsahblyadiyaghiitis fuflgnwittiinehé byrrelt §0 The syringe

drlver sur ce 42 on the seal .end 34 of the plunger

maysthg thes igjggtion it and Jugther pressire sxqsfedt against the
s

thl%gg %u%@n %@ Qhé 8{1&?% &e I?’gn%gig%% Wﬂt ef aEQs eb‘ﬂll1 gg ¥ ieléﬁlﬁ u Cthlb cc)]nves the

resiiigrih tmhe%wmﬁ@l ﬂml en@@gemmqm holeleISmfsthé medhe hubhH} tarttle point that the

sl Sk b T AR o i LS e bocy 104
CamRngétly, B RRERARHBIUL dnithesAee $4 BEthe gn%fer ﬁsi%@mbly 30 engages
mandrel” 56 is rel eased fromthe seal

thgy ingtiged surfacenBB i Joe dogs eard Gmess thop qmmvigfdb' toeteﬂQiléQ the needle

7 kO B 108 T PR e e
thdreid grecedecthe iréledse 9 i@ rdandrél SoHeonk ﬂierrﬁ@ﬁﬂtmg hubl5e.
annul ar flange 64 is flexed | ongitudinall

di sh¥ihiadest Inwtracipd and the Bendrele>o %g@aﬁ%w %dhe ‘Pgcde hub 100,
5 B8 LTRS8O ! 00146 LRGSR PR cooncs
bungemjreEdactS @he Mrecite hﬁ’ml@(ﬁanﬁ tle readlebid®nintetharcavieyl 44 rofithe plunger
oG ST 8, o o e B SEE AT o, e
anf61aP TdhBObY \is @@xémgmnﬁw bP BRinRANLIRA t%wraﬁi (RCS@BY 8nd of the

needl e 1s disclosed enbodi nents and

mangitli Wat This seledses thegnm@rﬁ@ foem b detbate 132 30 parmid meiraction of the

BB 00 8 A s

ther‘ohﬁmﬁg hald 5dahe ﬁstsbﬁnbl)f ca@AdbitHReendtd @8 hisyEngeoRitedit Full disassembly
Oher((f The i nvention, therefore is not to be
‘if’t

ed except in the spirit of the appended
¢l ai M&ordifigly, an improved syringe having a retractable needle is disclosed. While

embodiments and applications of this invention have been shown and described, it would
be apparent to those skilled in the art that many more modifications are possible without
departing from the inventive concepts herein. The invention, therefore is not to be

restricted except in the spirit of the appended claims.
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WD 2004/ 024215 PCT/ US2003/ 029273 Cainms: 1. A
hypoderm ¢ syringe conprising a barrel including an
wep@a/oends and a hub end having a hub retai ner; Per/us2003/029273
pl unger including a seal end slidably disposed in the
barrel, an outer end 5 extending fromthe open end of
the barrel, a cavity between the outer end and the
Clgisst end, a nounting hole extending |ongitudinally of
t he .pl ungey.  t hrough t.he seal.end to the cavity and at
| eadt ongs‘ﬁgfogﬁ?mgﬂ”éﬁﬁq?ﬁmrﬁ% the nounting hole; a
mandrgtre MclkidfigMRWpeh bd Ml £n@chd Hb‘%zhg‘ii rafhifdpnul ar
flange flexible [longitudinally of t pl unger ahd
engdgblugeerhmchdinge asseabend dditebly ; didffbsed Sprthadbasleknantouter end

' ity fixed.to.the mandyel  at first end and
exteflgin ot Hiel et A B g R, BRBAN et Piaurlue gitehendindthe scal cnd,
a IBeANing hefsxtendgeidh Stttk yrb fithep HBer tBloa LR e sedl enB the cavity

hypoderm ¢ syringe. of claiml1, _?he annul ar fl ange
ang P&Eiﬂ‘% oae detgiigxiqpdingdniojthemopntinghaleiger ext endi ng

radia t . LT o] t 15 .

randy SR BENR Il thil | SUTINY S oy fapge fexibie
lorigitadinaliy ef thetphntgehand engaging eieci teastdiga@esmegnt surf ace

at an _acute angle to the |qngitudinal direction of the

pl ufgBRDS FifEenbinile Vit thieg &0 theanandrdd af o figst endpndfixgble relative
to e PrideP RS 84 BGidhd adi al |y outwardly of and
circunscribing the nanﬁref, the periphery of the
ann@ngedle hub drethiedwb mefaiaesur f ace 20 senmicircular in
cro secghion. 4. A.hypaderm ringe conprising a .
barr%el inceuéaplﬁcédeglﬁllcop%ﬁmg%d?gn‘ax'ﬁi httb t@%ggrﬁﬁ\iqxnglaﬁge flexible
lodgidndinalifi dfethe plangte eskiendiiigh radinllyNSuthidRily el Circiinscribing the
pl.unger including a seal end slidably disposed in the
el, an outer end 25 extending fromthe open end
of the b et t t he
se al3' end qrhrgﬁlgp %@eno u n%ﬁ%g ﬁg}é@ﬁg x1 t gﬁe oﬁg g%a%f 8@@9 ﬁ?tgfﬁi X’rqua detent
engdgetrient pirfivgent dnhauig ngloeo shallortddingl thectiotast the; planger, the
el i e.nmountjng hgle including a pluralit

d int i | f
amig@g‘i %ﬁwﬂ%@@%}% YT theapignges sxieafing radiafly @uKNa?dly of and
. 5l . ) .
Clrhavi ng ag\nt%% %egn@httﬂﬁgﬁgs%%ﬁsgfal sur ¥ a%re\,ﬂa{n%%a%ar [g a surface

sergigicnlermn dragsisagfiaout war dl y, the axes of the coni cal
barQ sur faces bei.ng of fset from one anot her such that
'apper

t hey dSIIC SYRPEPSOMPUISIAEe  fesi | i ent tines are

benta bafrebinbluditg A eid atd e hnFal it ideRthed
engagenment hole with 9

aneedle hub in the hub retainer;

a plunger including a seal end slidably disposed in the barrel, an outer end
extending from the open end of the barrel, a cavity between the outer end and the seal end
and a mounting hole extending longitudinally of the plunger through the seal end to the
cavity;

a mandrel in the mounting hole including a plurality of resilient tines extending
longitudinally of the plunger with space therebetween and each with a barb having a
segment of a conical surface, the barb surfaces facing outwardly, the axes of the conical
barb surfaces being offset from one another such that they approach one another as the

resilient tines are bent toward one another, the needle hub having an engagement hole with
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WD 2004/ 024215 PCT/ US2003/ 029273 an engagenent
shoul der facing away fromthe plunger and able to

WO e@eior£21% he barbs when the tines are bent tomar/dsSmn®029273
another; a spring element in the cavity fixed to the
mandrel at a first end and fixable relative to the
pl unger in tension at a second end. 5 5. The

an BiYR@EREM shofilder figRgQiwas! fRdnitb plivhr Rhd B8Ieto kébetv@ahe barbs when
including at |east one detent extending into the

therfing ererkgnhiomard enreaneiedr el further including an

anngl ﬁﬁ%élleﬁl&?th e&%‘vﬁgﬁ pi éﬂfdmﬁfél th\é ﬁfgt% e | {EX4bH relative

to myslpllmrgEr maemsidmsatageeoddasndel i ncl udi ng an open end and

a hyb end_ having a, hub, ret 10 a plunger )

i ncPudi nSF hyboerigisgings 2 % %4 fbs alyngsr Retber, fcluding at least
on rdeﬁﬁf SkteRdid uﬁﬁttgg %&ﬁtlﬁ% R\ e ﬁﬁﬁ@r dl%tr ﬂlélﬁdlng an annular

arrel, a cavit et ween The outer he sea

flapgeiflexible dm@nﬂudmgllym of the @iamgmdandg:ng@glgg th@d:t teakt gneafetenhe

pl u\réger t hﬁ gh t.he seal end to the cavity and a

driver s VECTINC SHEPES S PEN®E a mandrel in the

NOURMaAE] MeluBing bl oped Biid 4 LR @idthavingtatibGsisidey; fi xed

to the mandrel at a first end and fixable relative to

t he applyngasr inclrdingnai sal grd glidedy rdisposes i the dwrrel, hp outer end

u

exﬂeﬁdlﬁxg gro%ﬁ}ee ?E]? bikf {)f tht B h? %ﬂ%ob%gwéegﬁlég gﬁéﬂg {and and the seal end,
a o@ndingihot: é)dnaldngeldhgntdmtan&raf mhenpiuﬁga niroligin ghiet Seﬁill ¢rdl tb the cavity

into the  barr and Engageabl e Wth the driver
and g driyerssurfges gn §§ateﬁ needl e hub for novenent 20
| ongit Mdi-82ah \né h hgibarrel, the hub retainer
havi ng a ?I r st sﬂhﬁﬁ ger facing the plunger and being _
nor respring elehrent iorthé cavityrfaded db theandndrel of a finst ehd andfixable relative
needl e _hub incl ud second shoul der facing the
toh}er YOESH B e H%?ngtr?dsec%‘g]%ﬁl normal to the |ongitudinal

di r eChdedle Bib id BR MM fe@linerdthel Mt erRDSS tHeObhrivl tﬂiblﬁdiﬁg resiliently
needl e hub agai nst the dogs a second position with

mauméed dngs seldaseldyirefainingghe Readle b frpmanowsmsnt fugitudipally into the
baﬁelr Ec‘u]id ﬁ%&%ﬁﬁ% %t}ﬁﬁrcé' &ﬂ\%? %uﬁgé ng, f'&lesaeé ‘rﬁ%egeqd%? hIﬂ% ¥ movement

one ano € h podermc syringe o

lorigitudially deorthe darmel, dfe lﬁ-brﬂet”mer thlaemgaeﬁise shch.lldi)erffddilhg glie plunger
i.ncl udi ng an out war extending flange, the O g

ang ey BIMAL @Mﬁl@é digeetiamef fhgtbarieh dhe @Pedle b including a

seéﬁﬂ' prﬁl'a&l ﬁécirn %ec'ﬁfs@ g(bo@&é? gﬁgﬁﬂg% gﬂﬁal & ad 1%11%1'61}&%%1 'd@3&tion of

rst pos t I on. ermc
thebatral firs pesm.am:witﬂ the”mnwkihbeltubk@aimgt tha dbgss a s{ebxarrd\][msntdmewlth the

R R R AT = T —

from one another.

7. The hypodermic syringe of claim 6 further comprising
an O-ring, the needle. hub further including an outwardly extending flange, the O-ring
being between the flange and the hub retainer resiliently resisting movement of the needle

hub from the first position.
8. The hypodermic syringe of claim 7, the second shoulder being on the

flange, the hub retainer having a bore, the first shoulder being in the bore.

9. A hypodermic syringe comprising

10



