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Field of the Invention [0001] This invention rel ates

to a nedical device and nore particularly to a

fi xed-dose syringe that is designed to limt the

anmount of fluid drawn into the syringe to a

predet erm ned maxi num quantity . Description
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hepatitis, continue to spread in | ess devel oped

countries at an alarmng rate. A mgjor cause of this

prol i f eMREDADOSE SWRINGEWITAILIBNTEDIRSPIRATION
i muni zat i on pr ograrrs Mass | mmuni zati on prograns,

which are set up in third world countries for the

pur pose of p i nfectious
di seases, @R%%ﬂ%gb@fg#&ﬁgé |neF§guse the sane

1. ang@ﬁgu;pwgnmgnsecutlve vacci nes |n order to save tine
and noney. For exanple, while the standard dosage

[QRQHi hbis inyention melagrs tpet mﬁica}ﬁw@e 1A &1q58 2 gi"(n::uqarly to a
fi xed-dolé@%bét%gfé&qg d?&@?l Q'IB.! n’iit tét% #%Bﬁﬁtvéfg@fiﬁ g:ﬁ‘gvr\]/fc'i hﬁé écge t%grmge to

a predeiéeminel maximurh qobintitgcci ne to six people. [0003] The
gravity of the threat posed by AIDS and hepatitis, and

2. Dl%@”P%F?ﬂofﬁﬁ'@te ne spread of the dreaded di seases is
[ddﬁéauggerag §e39f3h H@T‘Z B¥d "RE aﬁt@m%rﬁﬁfdeo'ﬂoAsspread in less

r ans eattenlono
developedmbntnasrm wyalanglegaate hAsnagjos caesedf tmsapmhmratlon is the reuse

M T T e .
set up ﬁn RhR4SWEHE @tr‘i&x'ﬁﬁft‘i%é’%ﬁpoé@cbfcbf&fehhﬁ%fﬂhéktrﬁrﬁsrhl%ion of

transm ssi on | ood- bor ne pat hogens. Such devices
infectiousnalisehsest ohavex argsicinaterss wirat wwtinely use the same needle for

consecutive vaccines in order to save time and money. For sxample, while the
standard dosage of vaccines is 0.5 ml per person, during these mass immunization
programs it is often the caée that a 3 cc syringe is filled with 3 ml of vaccine and used to
deliver 0.5 ml of vaccine to six people.

[0003] The gravity of the threat posed by AIDS and hepatitis, and the fact that
the spread of the dreaded diseases is through reuse of needles by mass immunization
programs, has grabbed the attention of many. As a result, the syringe art has disclosed
'several autodisabling syringes (syringes designed for one-time use) that are rendered
~ inoperable after injection of a predetermined maximum dose, reducing the risk of the
transmission of blood-borne pathogens. Such devices include, for example, U.S. Patent
Nos. 4,946,441; 4,961,728; 4,973,310; 5,000,737; 5,562,623; and 6,283,941. Many of
the prior art devices, however, contain numerous complicated parts that substantially
increase manufacturing costs. Further, the prior art has not produced a fixed-dose
syringe for mass production and assembly which is simple, reliable, cost effective, and



Nos. 4,946, 441; 4,961, 728; 4,973, 310; 5,000, 737;
5,562, 623; and 6,283,941. Many of the prior art
wdesicoefio however, contain nunerous conpli cat et 1pes2065/027118
that substantially increase manufacturing costs.
Further, the priqgr art has_not pr. duceg a fixed-dose..
easy to usg: eAgblingAn taiestian do be nasierard Wt BHIGK)eSHi €3S Brecision and
unﬁonnﬁzjnple’ reliable, cost effective, and 1 WD _
006/ 044010 PCT/ US2005/027118 easy to use, enabling
[0aDd] A dizbdaostospringeerié dhembbrei hbeded dhatssn basmanufactured

sonemiE5hs] ST i S Yt o 3 A RS o
accidentfﬁ%%@ikké’ a%dekﬁ&élﬁglatbé dﬁ%&)cﬂ-b&ﬁ'nes Pﬁ%geh@?'énw thkt is easier,

rotect the ‘user ers from “acci dent al
faster anderdire axicucite ndsexpoigr Mmass ibhuodzaimmerggremsgbeecause of a
and that i.§ easier, aster angd nore accurate to use
imited mERATWE Neatle {CRRRRIt ot ToRberrh e ERTAG e, providéd by the
invention! disdib & BaKiTUM usabl e capacity. These and ot her
advantages are provided by the invention disclosed
bel ow. 2 WD 2006/ 044010 PCT/ US2005/ 027118 SUMVARY OF
THE | NVENTI ON [ 0005] A fixed-dose syringe is disclosed
herein that provides significant advantages over the
prior art. |f used properly, the syringe of the
present invention is rendered unusable foll ow ng
conpl etion of an injection by the use of a retractable
needl e. This feature of the syringe serves to
di scourage the reuse of needles, especially in nmass
i mruni zati on progranms, and |l'essens the |ikelihood of
di sease transm ssion in such prograns. Further, the
syringe is designed to limt the anount of fluid
drawn. The invention includes a dose-limting
structure that renders the syringe



easier, faster and nore accurate to use, especially
during mass i nmuni zation prograns. It should be

wandsrgaoaod, however, that the dose-limting adrare@es7118
of the invention could also be applied to a

""" nonretractin ' . ied-dose syringe
of the i nven%@&{%ﬁgrq)égg@g&?‘vm%jﬁed hol | owy )
[00%r M”Q&eafﬂb%'e”%y@{ngéeﬁs}ibﬁlyclb@éﬂ Ngerdirl ethaBChicvides  significant
chanismnmounted in the front end of _the housing

advantageSHaver éhe aor ant. nifoleedi prepeads ithalsyiinge 9Hthe esesenk é’éu%‘ﬂon is
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needle. ?Pflbafea‘ﬁlr(ee@f'tﬁ@ "S?I’Iﬁgé(%r\?d% tdaliivedage theédmuse of needles,
D sposed in the hollow housi ng [I s a
I

especially dm‘rmGISSI mynanmauﬂgeprogé@rms,| And| legsens gangira@m 4ot disease

transmlssuy gbsg%wi:qngtg Fgﬁbé glé ﬂ‘fnd& glsdyélé net%fﬁehrﬂ‘tgﬁ‘%:éng%nt of

fluid drawr® Big RGEhIGh Wuﬂés at Hede-lirpitiag mctdre that reratess! the syringe
needl e when the retraction nechanismis actuated b

easier, faster wvandi WeVRneACUTSHS t e USPUIRFBECIAY efURNY); A% ! ization

programs. e{)}_bs%@ﬁkgﬁg t@ﬂerﬁ@o Déﬂr{eﬁ%‘% 'tr%? thé g@gg]hlrﬁlﬁnq" aBQ&ﬁﬁde%dof the

invention c@tﬂd@lb@llbé appneblid%SnmrethMQCﬁwmger ected proj ect| on on
inside wall of the housing.that is, g05| T one:jﬁed hollow

IOOEB‘ﬂhTha fixedsiaser ﬁfér"iﬂﬁ Rf e fvelligh PAEIiSES &
syringe hoh&hﬁﬂ%@%rgﬂgr%avmﬁ d)ﬁ Mdchadisat Fﬁtﬁ}n‘t@& lrﬂirﬁaofront end of
es a stop-ring me er that 1s disposed on the
the housmgl Tihgastrackan waerc:ﬂiayusmm damobtﬂml pamprises 8 nerdiephoidgir Sepal’ able

ctaining by s 4o R e SRR P BT B poppvar

axial direcﬁdheiﬁ,' ﬁ'twe Webaré ﬁ@idepr IISB 65 thiei Hollolwigotiid @@ plunger
I awa unger hder nor nal pressure

‘comprisingpd phumger Iseaﬂlmahmng seoled deatant avithHiBeghisries wadof ti"fe housmg

The plungqreaﬁ%praqpbgggé cf‘ ﬁéﬁ ﬁ) ﬁspgiﬁn%rp%@ﬁférg gglhfé‘gegltane { cavity
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[0007] In a preferred embodiment of the invention, the dose-limiting structure
includes an inwardly directed projection on the inside wall of the housing that is
positioned behind a specific point corresponding to a maximum intended dose. The
| 'dose-limiting structure also includes a stop-ring member that is disposed on the plunger
'rearwardly of and adjacent to the plunger seal.” During aspiration, the approximate
| nominal fixed dose is drawn when the stop-ring member contacts the inwardly directed
projection, limiting further withdrawal of the plunger. Under normal pressure, the
plunger head cannot move beyond the projection. If, however, the user attempts to
~ force the plunger head rearwardly beyond the projection, the stop-ring member will not

move beyond the projection without stripping or removing the plunger seal off the



pl unger, preventing the aspiration of additional fluid
and preventing the reuse of the syringe even if the

woeadloesotes not retracted. 4 WO 2006/ 044010 PCT/US2005/027118
PCT/ US2005/ 027118 BRI EF DESCRIPTION OF THE DRAW NGS

0008] The appar.at us, of \ urther
plunger, IRRhgelioaaa A h ol G cnsh ey Bty B uiarmyof the
syringe evh #thEheRlid Rendlawbegs, wherein: FIG 1 is an

evation view of the exterior of the syringe in the

pre-use position; FIG 2 is a |longitudina

cross-sectional view taken along line 2-2 of FIG 1

FIG 3 is an enlarged |ongitudinal cross-sectiona

view taken along line 3-3 of FIG | show ng the

pl unger withdrawn to a position corresponding to a

nom nal fixed- dose; FIG 4 is a |ongitudina

cross-sectional view, partially broken away, taken
from FIG 3 and showi ng the plunger head wi thdrawn
rearwardly to a point where the plunger seal is
renmoved fromthe plunger and the stop-ring nenber is
still disposed on the plunger; and FIG 5 is a detail
view taken fromFI G 3 showi ng the plunger with the
stop-ring nenber di sposed adjacent to and rearward of
the plunger seal, and contacting the dose-limting
projection inside the housing wall. [0009] Like
reference nunerals are used to describe like parts in

all figures of the drawings. 5 WO 2006/ 044010

PCT/ US2005/ 027118 DESCRI PTI ON OF THE PREFERRED

EMBODI MEN-T' S



[0010] The structure and operation of the basic

syringe and retraction nechanismas used in the
worasmmoié nventi on are di scl osed, for exanpl e PanuscbeS027118

Pat. Nos. 5, 385,551; 5,578,011; 5,632,733; 6,015, 438;

"o er enc BRIRE. DEARPHONIGR il DRERIRES LGl 1 2s ¢ ne
[00??1]; hg'%gﬁﬁéé'g}ﬁ% | meerveRtdh @S fupihée dbsScribed aadt kRpblained in

luid drawn into the syringe. Al though
relation to thefallowinag figurgspifdhe drawings wereige nodified to

1 Ni [ d 0..5. /. ' i
richd Tyl B SR80 BBk e g iegon
FIGP2'i§ bavhgitudifaIsaess-Sbctionavielv skeh Bty I 2-6:0000 FEG. 1;

t he dosage can be restricted to 1.0 m/cc using

> \ | a 3cc
FIGs ¥ isrgje enfaoged lomgitusiinal wgossoseatianal Viewhpken aipagdhféﬁ‘o§e—-3 of

Fi6. 1 shpb 88 A BRCH A 5 TR, b RUa 0t HSpdial oo
dose; conprises a front end portion 18 and an open back end
portion 20 with a longitudinally extendh&g

wal | 22
FIGt Helsed dongitidingloerepsrgeationad vigvst earslly b edbaWﬁa/ofrﬁﬁen from

oot Al . . .
F16.5 anEASHRRN b AR R RPS YRR Stne e
seal is remoledrdrongrthdupitingers and the sstepriegi memirer iaystiindigposed on the
i nclude the graduation marking for the preferred
plunger; aff edet er i ned dose, which is shown in FIG 1 as "0.5
Cg/ig ¢ ngi ' tdp-rin
FIC5Y e dgki ek RoR it FRGLS' ol i pREGEENAR tetdp-ring
member dispastdradjasénteto 26d @aneard 6f e plurigesistal,sgnd rgentacting the
. ..housi,ng, 12. 'ngéf%c“ pn 24 desirably reduces the
dose-limiting, griectipninsias thsthlisG Wa 12 by approxi mately . 007
[00¢d)° hik@refdencei it bfe 8@ e WeakriboMEs Iizetsi ian all figures of
ose of skill 1nthe art upon reading this _
the drawing$.scl osure will appreciate that the constriction can
al so be configured in other ways. For exanple, the
constriction can be configured as circunferentially
spaced projections. Projection 24 is desirably forned
as an integral part of wall 22 during the nolding
process, but projection 24 can be fornmed in or
inserted into housing _ -



12 in other ways known to those of skill in the art
upon reading this disclosure. Projection 24 is spaced

wa aBloasitet ance from front end portion 18 of houainagsh27118
so that a wuser can draw a predeterm ned maxi num

o1 de DESCRTREONOF e HNaEEARE 0 EMERMER %45
S,

I
mechanisrh @%ggg}egﬂgﬁgd?gsgﬁmv%ﬁ@neem dgnh’bsed),r @rp&m&tmp&gl ip UeS. Pat.
Nos. 5,38306¢: 454808 1o FeE0 hgl1 B s L DUl halWiET rpre Rerein
mcorporr:xtéﬁ()@1 rIQ%r%:r:? heléh%ﬁ)géiédtozﬂvé’ﬁtzdﬂ“?uﬂ?é’r' GNP ikl A§ringe, as

retraction nmechanism14 is
disclosed nmuhbed patehisp tof canttol ehd pmounbof fBlidf dravinsi intp the apginge.

referably conprlses an e dl.e hald
Although tgeﬁwmgé deRich &l g %Hﬂ%ﬁ%@%‘i gﬁ? g Etes A Mg i dosage
of 0.5 mllﬁ@ %'g‘ﬁ%ggcﬁ b%%nd’@ét%ﬁd'tﬁat B’f@fnﬂfe‘?ﬁbb{ lélﬁ%ﬂdzmﬁeﬂeﬁﬁhepartacular
] by neans of an adhesive 40, is extended
dosage ortsiem ofisyriegeadiardxpopia, itbe dohage gan pegastristed gork. @WQEBUS!nQ
and covered with a renovable protective cap 42.

a 3cc syring@nar abl e retaining nember 34 is preferably a

0011 N RerérfRgStor mEsr engxall 10 &rabl
OO e Capa el dosnigert et gbly compres

tubular hoagagrﬂsa, retnecthnemear@am@ﬁ t4po@ pipraer d§. biousims égsféuﬂpﬂses a

ront enc SRS Soe A2 b BRI BBy 5P gl xtenaing

wall 22 the@*ébétﬂﬁb’dnc GIHo@Srﬁ'g?W@hé pl@embtym@[de@mtmarmaﬂy dr&nsparent
and an upper end portion 50. Lower endagor [

polymeric paimgueh B8 Ryipopyese andanay b2 wefiedawith die e@JSqomarY volume
graduatlongh%[}ﬁ%%Bdé%@étdrglgafinlilllﬁ&ﬁ?@ tIJPé’P Lﬁ%ﬁgn Qﬁé\*ﬂr‘i‘% for the R{jeferred

ers I'ast oner unger
predetermmeﬂtdljsg whichiershenwna? FiGe 1 rmd‘ﬁt&cblmh”t he r educed

00 Res b5 Sin 53 et e TuSBER AR S SRRy girocted
projection 24 with chamfered sides 26, 28 and flat 30 inside syringe housing 12.
Projection 24 desirably reduces the inside diameter of housing 12 by approximately
.007 inch on each side and is an annular constriction. Those of skill in the art upon
reading this disclosure will appreciate that the constriction can also be configured in
other ways. For example, the constriction can be cohfigured as circumferentially
spaced projections. Projection 24 is desirably formed as an integral part of wall 22
during the molding process, but projection 24 can be formed in or inserted into housing
42 in other ways known to those of skill in the art upon reading this disciosure.
Projection 24 is spaced a set disfanc_e from front end portion 18 of housing 12 so that a
user can draw a predetermined maximum intended dose.

[0013] The preferred chamfer angle of side 26 is between about 15 degrees and
about 45 degrees, and is more preferably about 30 degrees. The chamfer angle of side
28 is preferably between about 5 degrees to about 10 degrees, and more _preferably



shoul der 56 and stop-ring nenber 62, is in slidable
seal ed contact with the interior wall 64 of housing

wo2ocsmmdinas channel 66 al ong outer wall 68. StcapnRbKz@27118
menber 62 is conpressed between plunger seal 60 and

second shoul der 58, d b [
about 10 depress. aThqg,g[gmﬂcgﬁq:q; p? t?]qsé%r}glgsplgo scll_%.gégg;l%\f\’rﬂgrrelation to the

onfiguration. In the preferred enbodi nent,
operatnon@[’ttﬂ%c%vhc ‘menber 62 is nade of a suitable nedical

[00134]&?1@ HOWHTRT FIGS nRteedi 3 reh’aatlom sndobmmisoript és sidiinged within

front end n@ﬁé’% ﬂlaté}? Lglzgglg@rgj pq%ggrai} éﬁjﬂge;r%;ﬁg@'%meﬁgg neédie holder
32, separéat{lgq'ggﬁﬁlh %Egﬂb@r@ﬁ %bpglpt 36 Satéﬂgg edlé SSTE'IQ%dﬁ?SBOWrﬂch is

a su grade netal, such
preferably dixedtini méalis hokieee82 by medins bof easadisasiys ADnds rigrdedin the

can be nade a I|tr|n i f, heeded t,hat.
oo Sl Vet G aot ah a ffpone
Sy i n
praoive o S ey 5 St g
separably ahd ﬁrlcmcrrgallymﬂgage@ Withsneedie ércﬂdﬂnﬁ% i baldt needlecds @gainst the

ad 52 therethro th I ht
retraction 19[4 HeRisn by 6TAPIESSPE SIS BBy menbar 627 ¢ 0 abve

[oo{ nJeR'eX%[ﬁH%D'tdm@"s head353nwhan plLHGEE 165 qateféfbip ootprises

reduced “di ameter portion 54 of plunger
substant;aihea;yhmmcadeeWﬂileﬂBdwﬁhea dower e@dopmftioﬁg“%%@ra%zlppef end

ot 50, GIAEARA S0 TS M gt 5,0 g e

diameter pE)i*t[c>g1ltr ?Tg{ﬂdnﬁéﬂ? Tﬂﬂalsé@ adhdiar shotideB56\i 58108h elaéfomemplunger
i on

e outside diapeter of stop-rin
scal 60 andm pioppiRg Gieaetsy 6 agmouniad onaa BikeA G REHEr PBBIATLS4 i
between flﬁs %ﬁ% ééidggll SQF&%@({!&% 3¢ 58N el %chléa%ﬁ?ﬁééisé@%tween first

ed i'n syringe unger
shoulder 56&ld §9p-ing meirber 8295 ierslidgbld sealed contact t\fblth the, interier wall

64 of housie 3/ b BB SHANTOUS FIBKLAYEF HeLASS 2SaFe HaDeigg 02 i
compressedPbétaien ;Qluf'lﬁélnéébﬂ NP 8BEASd sRb@der 58, and can be configured
as a circular part, split circular part, or any other similar configuration. In the preferred
embodiment, stop-ring member 62 is made of a suitable medical grade polymeric
material that is less compressible than plunger seal 60. One such preferred polymeric
material is an acetal resin marketed under the trademark DELRIN by DuPont. Stop-ring
‘member 62 could also be made of a suitable medical grade metal, such as stainless
_'steel, in which case stop-ring member 62 can be made as a split ring if needed so that it
can be installed over annular shoulder 56 during assembly of syringe 10. Stop-ring
member 62 could also be made of a ceramic material. '

o [0016] The inner diameter of stop-ring member 62 is preferably sized to receive
. plunger head 52 therethrough with a sfight gap sufficient to allow stop-ring member 62
to move freely on plunger head 52 when plunger seal 60 is not mounted on reduced
“diameter portion 54 of plunger head 52. The inner diameter of étop»ring member 62,



retraction cavity 72. Renovable plug nenber 74 is
preferably held in the opening of retraction cavity

w@ 200644010 ct i onal engagenment and cooper at es WPOT/Use@s/027118
52 to seal the openi ng of retraction cavity 72.

nowever, is 30 S Aey GBUYBAGT TR MRS ER: 0 mekg 4 it BT pdd spoond

shoulders $8 BHgallitholelstif§erntctisehBiomecthe outSidd eRainetdrobfietop-ring
32, plug nember 74 and spring 36 upon retraction.

member 62[|®®11®]fenabheslzeddomﬂﬂw stﬁpﬁmgdnemhm@@rtQ@hd@mid@é@uﬁmg 12

i it chafSE 5P ke e 6 el b0Fadh 1RG0 e e o0,

is large enanhOtbefégiﬂct&ﬂefmbv@h@ﬁwﬁmf’gzsz ©lags pfofeBoh @ @uimpds@ifation,
I's connected to a longitudinally extending

as describedbglpwt skirt 86. Head 84 of closure 82 snuggly fits

oot BBF N 2, A6 Bk B Bl PR By Bpof o

retraction cavilye t720n&dnjoRilgeghsg hivmbet B4 ii®brafeldblgf h@tiuzngtae d;fenmg of
A vent (not shown) Tcan be disposed in end cap

retraction cawily Vénby dctinal @ngasement éadmpmateﬁo%t)emeaq ﬁg t?e“rﬁa' the

opening of r%ﬁ'%tltgﬂoﬁB%%ﬁt e-"r% ah%ﬂﬁ’\\fghmz@uéﬁﬁl’gfgéf Eﬁfallgb%&eé fljofﬁ‘t portion 76

extending béy’ﬁ; acatip Y()E)R@mbtmm yAvitgs72 %Ieaeﬂpam:bllyrr&@ns Lretractmaldl needle
tending wi ngs 88 operate. in con unct i opgvvlth end cap

36, needle hpédefQZaPIW@H@an E%? YR bpfetngh Ori nge.
[0015509@599%@’(?8%% %@hbg;’mb@% &' 45! ¥omp yieadighg erna§p8?8 for

onprises openin Ich clos Iy recei ves the
depression ofuthes plyregdriifyethg thﬁnﬁcEnahpaﬁ ga/tmnplp$aa@ec>lratﬂar gnd wall with

ed to the retract o t t t
an openlnghﬁg iEPFHEP 8% r@@ﬁurﬂ;gg SI % Eﬁb@'naérlrggﬁérﬁ‘lcedté)é] fo a
Iongstudlnalif’ ﬁlﬁ?ﬁj_lﬁgdarﬁﬁﬂaﬁ Skire seneﬂéaw 8140519%9’19;@ we@hngg|92ﬁts into

ning now to the operation of syringe
opening 80Rrgs. effectivel? @adﬁmqpﬁalngsﬁﬂuméhamﬂulﬁepasﬁ@?st eannqt| escape.

st 38} Bl cBEYHS L b R RS, Kok Snown

can be dlspdSél’d in &Ml CRRES F3r Bie WrIRgeT réfattiorpeav ity 72 owevenithe vent
back end portion 20 of housing 12 until stop-ring

can also be |lgsgied withip dhe weallof plunger 16.
[0019] Back end portion 20 of housing 12 comprises laterally extending wings

88 and collar 90. Laterally extending wings 88 operate in conjunction with end cap 78
to allow one handed operation of the syringe. Collar 90 extends behind laterally
extending wings 88 and comprises opening 92, which closely receives the outer
periphery of end cap 78 when plunger 16 is depressed to the retracted position. After
" retraction has occurred, plunger 16 can no longer be grasped because end cap 78 is
neatly tucked into opening 92.

[0020] TFurning now to the operation of syringe 10, FIGS. 1 and 2 show the
| syringe in the ready-to-fill position. To draw fluid into fluid chamber 44, needle 38 is
.inserted info a liquid container, such as a vial, and head 52 of plunger 16 is pulled
toward open back end portion 20 of housing 12 until stop-ring member 62 contacts



8 WD 2006/ 044010 PCT/ US2005/027118 i nwardly directed
projection 24. The user will feel contact between

weoetapg/idong nenber 62 and inwardly directed prreTams2005/m27118
24. At this point, a preferred limted maxi num usabl e

rvarcty REE) slob 5, P MRS58 B hen oot gppor o2
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art will apSRitidteMAHEn dtdp-Anghhember 62centurt tsf pl‘oreklzﬂcmgm i ﬁreferably about
necessar [0021] Referring to FIGS. and
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syringe 1 nee@ﬁ?ﬁ?%&l@e pér’{aggbe %gﬁcgﬁpn? I”L‘"%g&port R
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e end-o

A Y E Rt
f |
e 45 O 18 R iy s

the end-omrdwon?,msrtroeﬂuemmg sdmee filuid: tiaynssitill dvey apittingt fromcthreeeedle),
| der 32 andF)sEgar abI

plunger 16§ forepd duithesdosn oo RiIRgcR. 1 Vel e FEGLS: gilfiper ti 70
contacts a{m rm&lfeh 7§eﬁa{r§lﬂibtrjé&an‘ﬁﬁ§ Mérabef 34 Q‘é(ﬁfélh@ ﬂ]éﬁldtrbﬁaﬁe?ngagement

e frictional enhgagenent between needl e hol de
between ngedinbolsep 32 aid separable retainingnibeempar i34. |5@r§h¢rr@ﬁprﬁﬁ%'0ﬂ of

e 1 SE5RBleL 58 bl AR, PR Bkl sy 7
When thel fitfofidl CeRiEfente bé@rienonesdiv | kidet, 32 samd) |sbpa&mls Irgtamrng

wi t hdrawi ng needle 38 at least to a positio
member 3ddsdess dgan dhe retraction force of spring 36p spring gﬁ raprdFy expands,
causing needle holder 32 to propel upwardly into the opened refraction cavity 72,
simultaneously withdrawing needle 38 at least to a position where needle 38 is
withdrawn into housing 12, and neatly tucking end cap 78 into open back end portion 20
- of housing 12 to prevent reuse.

[0022] Before needle 38 is inserted into the patient, if the user aftempts to move
plunger 16 in the rearward direction (marked 57 in FIG.4)} and past the position
| corresponding to the intended maximum dosage, the user meets resistance. The
" abutment of stop-ring member 62 with projection 24 causes this resistance. In order to
move plunger 16 beyond the position associated with the intended maximum dosage,
the user will preferably have to exert about 20 pourids of force on plunger 16. This

amount of resistance is generated as a result of the preferred dimensions of stop-ring



wi t hdrawn into housing 12, and neatly tucking end cap

78 into open back end portion 20 of housing 12 to
wor@ssmiols euse. [ 0022] Before needl e 38 is i nyemesdoosn27118

into the patient if the user attenpts to nove

membor 63 RS Gohd PFEISA  BLEI K57 . arouan

the chamfé:néﬁgé%r QR P8I GABASE SO ﬂ\%tl#@@pﬁ nﬁg&hénﬂﬁ? i6ot earcmove easily
abut nent of stop-ring nmber 62 with projection

over prOJthzprcaaydzen fnasing:plusgenckd dURnG aseematy, thevardsr Ghgewer angle

o side 22, SNBSS AL RITEPaF FAAatd NP i erver 2

beyond préjéefibn 34outn dddiEienngpfinganemir 62 ehoeld ﬂ@falﬁltaltls:n but rigid
amount of resistance 1 s fgenerat ed as_a result of

enough tha @ﬂaget‘eaeah%eﬁsstame%fo plyipger H@ad@%tb@@éﬁb@%ﬁmmngw 16

beyond ’[ht%3 ﬁéétﬁgﬁ g:gﬁ/ggég useg tc??r?@ea {ﬁl%af;ﬂ)?ecg )fglgﬂsg é %t?ﬁmngqﬁember 62

is too th|clt bﬂ ifcdteprialy magiber 6ord efatens2tho eaamalwrmm sasehattternpts to pull
p-ring nmenper 62 can npve easi I%g_gover g oj ection
p!unger162hemf@11tm%aeﬁwgn;ﬁmrﬁgaormm&@|tha iBahfiyed ﬁéag%rfgermuch
pressure 35S FacBf Thjfsorki 4 oL BIEh4ceTod ) Ryt inclorment
over projedtion) 24 trespedidelyl n addi tion, stop-ring menber 62 shoul d

1007 53 dlutebitn B hgbie rufiiryithd-3hL Bt 0AGhr 8! s2Bevon
projection 911 ‘d‘ﬂ@%‘c %II Xewe%ld hﬁiOOQW ﬁg@’?o%@ﬁ%@oﬁ@ﬁ-ﬁﬁgtrﬁehbér 62 will

om nal osage St Oop-ring nmenb
not move IDdeyaﬂd projédticet 24 withogt retrippingeaff dmfremm'mg)ow@@r ISWI 60 from

pnger SR el B ABSED IS8R M oton o

draw addﬁtfoﬂ@l Wﬁhnt@&ﬁﬁ(ﬁ)}é“ €0 M Bife BYARGE VAN Y Ivh@er opefite S8s Plunger

unger seal may not resist novenent over

seal 60 canm]teagam nb@ propesdyp seelntad, orf Mem@e@.ﬁfeﬁ@éaea@ suction.

Thertore, o S 80 3 ARLEE 1618 0B TorPE Pl 10 over

if needle 3818 ndtyetraftddefrssest op-ri ng nenber 62 will

[0024] Upon removal from plunger 16, plunger seal 60 preferably remains in
housing 12 between inwardly directed projection 24 and front end portion 18. With
plunger seal 60 off plunger head 52, stop-ring member 62 preferably remains on and is
free to float about plunger head 52.

[0025] One skilled in the art will appreciate based on this disclosure that
projection 24 could extend further into the housing such that the contact between
plunger seal 60 and projection 24 alerts the user that the maximum intended movement
of plunger 60 has been reached and if the user attempts to move plunger 16 further
rearwardly, plunger seal 60 will be strip ped off or removed from plunger 16 without the
aid of ring 62.

[0026] Other alternations and madifications of the invention will likewise become
apparent fo those of ordinary skill in the art upon reading the present disclosure, and it

10



not nove beyond projection 24 wi thout stripping off or

renmovi ng plunger seal 60 from plunger head 52.
wi\tedsouioipl unger seal 60, plunger 16 will no |PEOITYES2005/027118

create suction to draw additional fluid into syringe

. nd the syringe.will..no J.onge at I e
s intended JBaf e waniert MKV araidt igifsPo JRRe R e (PR 4Dy the
broadest ink&pFbtaton %ﬂtt@t@pénaétdomaim’éhw al/kich. theeMentigs are legally
pl unger seal 60 from plunger 16 prevents reuse of
entitlted.  syringe 10 even if needle 38 is not retracted after
use. [0024] Upon renoval from plunger 16, plunger sea
60 preferably remains in housing 12 between inwardly
directed projection 24 and front end portion 18. Wth
pl unger seal 60 off plunger head 52, stop-ring nenber
62 preferably remains on and is free to float about
pl unger head 52. [0025] One skilled in the art wll
appreciate based on this disclosure that projection
24 could extend further into the housing such that the
contact between plunger seal 60 and projection 24
alerts the user that the nmaxi mumintended novenent of
pl unger 60 has been reached and if the user attenpts
to nove plunger 16 further rearwardly, plunger sea
60 will be stripped off or renoved from plunger 16
without the aid of ring 62. [0026] O her alternations
and nodifications of the invention will |ikew se
beconme apparent to those of ordinary skill in the art
upon readi ng the present disclosure, and it 10 WO
2006/ 044010 PCT/ US2005/ 027118 is intended that the
scope of the invention disclosed herein be limted
only by the broadest interpretation of the appended
clains to which the inventors are legally entitled.
11
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WO 2006/ 044010 PCT/ US2005/027118 CLAIMS: 1. A
retractable syringe with a |imted maxi num usabl e

wOagemidoyg conprising: an el ongated hol | ow s\OTEER005/027118
housi ng having a front end portion, a back and
CLAIMS: portion with an opening, and a |longitudinally
A - extending wall between the front and portion and the

1. bag 'fet?élﬂa@l%r%i?wesﬁm &l pneed ﬁ%&ﬁbﬁﬁgﬁéaﬂé _%Qﬁéctﬁﬁ/éﬁgh}prisin g

reci procatio ing sea ontact wt
an elamgted dialaivl gy BRgentbugngeidving a freonhegi portionh@ back end

porion witf ST BSHrE: ) % YRl sE A Ve R gt onc
portion and?fﬁttglﬁaﬁk‘@negf%ﬂi&ﬁ; carrying an end cap, and a hol | ow

interior conprising a retraction cavity; a retractable
an eloagdtes plusgersdisspiosetiffor feaiprocation froslidiog sealedmentact with the

longtudinailyygtegiha ik of FisARySRa: i Elinsh haY Rl Pk ig fhinino a
front end pdriin haUIMRCA h@AdoRith BYsluAgél se4l thbRBACE tickRARIsLItION (cakrying

housi ng between the retractable needle and the head
an end cap,aind adofibwriglerioraaunprisiog e-retractiom gavity; uct ur e

reventin he,.pl. unger. f pom.dr aw e flaid t :
o off LB HARol SuBbBA of R R0 BB 45 tifling, the
retractable Reedi@epre@bhfied al@usesol inrgsyririger Faliowihg wineinggationhiey retracting
pl unger head has a first annular raised shoul der

into the retragfigneep\ityom a second annul ar rai sed shoul der by a
e I i .
o Sy AL T BRE EBE EREL BB TG noodlo and the
head ofthe@ﬂ&@dr;imdi ng st :Tgcture conpri ses a stop-ring nmenber,
the stop-ri d_ pl '
2 doseu D B PTGHILSHBiP DGR ToR Wi gore Tuid Han the
limited maxinRiRRSBRACRRCIBLSr thB%yhhge! and second  shoul ders.

2. The retractable syringe of claim 1 wherein the plunger head has a first
annular raised shoulder spaced from a second annular raised shoulder by a reduced

diameter portion therebetween.

3. The refractable syringe of claim 2 wherein the dose-limiting structure
comprises a stop-ring member, the stop-ring member and plunger seal disposed on the
reduced diameter portion of the plunger head compressed between the first and se_c_:ond

shoulders.

4, The retractable syringe of claim 3 wherein the dose-limiting structure
‘comprises an inwardly directed projection integrally formed on the longitudinally
extending wall inside the housing, the projection being spaced from the front end port ion
of the housing at a location corresponding to the limited maximum usable capacity,
- wherein the plunger seal is stripped off the plunger head by the force exerted on ‘the

12



4. The retractable syringe of claim3 wherein the
dose-limting structure conprises an inwardly

wdoewmisdo proj ection integrally fornmed on the PCT/US2005/027118
| ongitudinally extending wall inside the housing, the

proj ection being spaced fromthe fron nd portiqn of _
plunger sedire) His SHORyIRE MATBRSE ToHeCBPESh Snavles forpaicly syl the
: j #Jﬁﬂ? ; j ' wpl unger seal is
location Corgsﬁoggem of b?ﬁ@%ﬁﬁh%’ﬁ?%@@gé@?rﬁaﬁge'}%r ce exerted on
the 12 WD 2006/ 044010 PCT/ US2005/ 027118 pl unger seal
by the stop-ring nmenber if the plunger is pulled
5. r eiepsttiotabley spingdef dainad ivdrereior atethpostetl 0§ aspiratien, stop-
[imted maxi mum usabl e capacity. .5 ggﬁ.tractable

ring membayyenigetsothec PEPIRCHONHEr AeH amusendnaly Aty usable

e -+r'ing nmenber contacts the projection to alert a
capacity is %tsagﬁeghat the limted maxi mum usable capacity is
reached. 6. The retractable syringe of claim4 wherein

the inwardly directed projectjon. has. first cha red. ..
6. sithe Gcadince s e Hae & whser i By fgEid Brblection
has first chaﬂﬂé%ébgsﬂédgoéﬁﬁﬁéa ﬁ@?Fgrefh‘édfréhtd6ncﬂ’%r¥iéﬁrﬂfC¥hBe&%Qéing and
the back end portion of the housing. 7. The _
second chamé¢nedcdidd pesiiymatyeearer thebacie entl podion efiibefiausing.-

chanfered side has a chanfer angle of between about
15 degrees and about 45 degrees. 8. The retractable

syrin of claim6 wherein the fi.r nfered sid
7. ndbenbasier SUGEOh P e e JES il Slde has 2
| o fbodpeseieuréde second
chamferan@ﬁ?ﬂ?&?\@%é@ﬁlg?lﬁggedgérg%gwr angl e of between about 5
degrees and about 10 degrees. 10. The retractable
syringe of claim®6 wherein the second chanfered side
8. hdhe mircichatilersyinge obtlaimddiwheteiddhe disst. chieanfere@ side has a

Chamferané{é%gﬁgﬁgggdségrbgg? of claim 3 wherein the stop-ring

9. The retractable syringe of claim 6 wherein the second chamfered side has

a chamfer angle of between about 5 degrees and about 10 degrees.

10.  The retractable syringe of claim 6 wherein the second chamfered side has

a chamfer angle of about 10 degrees.

11. The retractable syringe of claim 3 wherein the stop-ring member is

polymeric.
12.  The retractable syringe of claim 3 wherein the stop-ring member is metal.
- 13.  The retractable syringe of claim 1 comprising a nominal capacity of 0.5 mi.
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pol yneric. 12. The retractable syringe of claim3
wherein the stop-ring nmenber is netal. 13. The
woeios@aedoabl e syringe of claim 1l conprising a mamvesabes/27118
capacity of 0.5 nm. 13 WD 2006/ 044010
PCT/ UB2005/ 027118 14. The retractable syringe of
claiml wherein the retractable needle is nmounted in a
retraction nechanismin the front end 92 orin dle i
141 (The: reirmeblee syisdes mcelarm | \uhereie Pgc IRt fopdle is
r I f MG £ e
mounted if-s, rplt el GEHaRIsT T (hO9RrR erd B The HAHG ith 1 noedie
extended indlsnanbirastedguationsm t o retract the needle. 16. The
retractabl e syringe of claim15 wherein the retraction
mechani sm conprises a needl e hol der, separable
ret t ¢ of the
15.] SO HIMRIBSE A0S TR0 IForAP IR s Bt
plunger operateb tiex ceteattioa meattaniarh it retfant tiee apptlieed to the
needl e hol der by the spring when the spring is
conpressed. 17. The retractable syringe of claim 16
16. V"'”"ji’fh%' PetH‘tgalf)léo@fnn?BdoP%fdiﬂnoﬂ“é OfhéRsn tAbURGRICHVAS nfechanism
tip aligne agai nst the separabl e retaining
comprlsesnarrtmdiambfédan crepatable rretaining npemirareand oy |r@dth¢a|5|eparable

csining hgbEak o e RS KAV YA Bl Dy ovcoecs =

retraction ‘?@l‘é%' ?gﬂéd | RAthe NREddIOThdlBEr Bt nRSt sPringrewheni ¢ine $mring is
be retracted into the retraction cavity, to prevent

compressadkeuse of the syringe 14 WO 2006/ 044010
PCT/ US2005/ 027118 18. A syringe designed with a
limted maxi num usabl e capacity, conprising: a hollow

17. Symhégx%tm%@@yhﬁge @ chaifi 16twiesvdin ¢he domidrogp @oriéord of the
plunger ha%na tip aligned to abut against the separable retaining member and slide the
retaining member longitudinally relative to the needle holder resulting in the retraction
force exceeding the holding force and causing at least part of the retraction mechanism

to be retracted into the retraction cavity, to prevent reuse of the syringe .
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| ongi tudi nally extending wall between the first and

second ends; a needle disposed in the first end; a
w@basgenihavi ng a front end portion conpri si ngca/use@dn27118

havi ng a plunger seal in sliding sealed contact with

16,5 D S BT WS 4B DRy, Etoridn:
a rgigs%@U %yﬁﬁg?thﬁuélﬁ@dhé\fing hg fist UnEEr a aedodd open end and a

se-Irmting structure preventing the plunger from
longitudinallyaaiteding malifhalwden e fitshend sesppéenelgxi mum usabl e

capacj.ty of, .the inge by stripping the seal off the

a “%?‘ﬂﬁ&{é?@ésfg.m%ﬁ&ﬂ]&’ge of claim18 further

a pﬁlﬁg_@f haling froAPeAd dbforPE@HENdingS hetdehavidg Bhslunger seal in
syfinge follow ng an injection. 20. The syringe

sliding seaﬂﬂ:ca'ﬁmtagt witle thee housiag.cmisha &gk end RRr¥RBYYI aatemg{a%n
' 21 ] f ' '
a SRR Gl 5 oo e BT st 8 8 Fead of e

plunger; ah@cation in the housing and is an inwardly facing
annul ar projection. 22. The syringe of claim18

a deseelimiting: steIgiuTeRReVeRidtheaRlUN R foRHHTAWIN P fuid than the

- : of I I i

imited magffih 1550 RRARER o TRy SN G LES AR SrEge fter
syringe of claim22 wherein the dose-limting
structure further conprises a stop-ring nenber, the

19. pl qeesyringal ofansins | & fuitherccompiising dnspppachtos préventing reuse
_reduced_dianmeter_ portion of the plunger head. 24. The
of the syringgriogwingrart iN@GHOP3 wherein the plunger seal is
stripped off the plunger when enough force is exerted
on the plunger after the stop-ring nmenber has 15 WO

20. ZOWeoéﬁrﬂ'i'g% %?Télaltﬁ?(ﬁ%m%?é'iﬂf’the apparatus is a needle retraétion

mechanism. :

21.  The syringe of claim 18 wherein the dose-limiting structure is disposed in
a fixed location in the housing and is an inwardly facing annular projection.

22.  The syringe of claim 18 wherein the plunger head has first annular raised
shoulder spaced from a second annular raised shoulder by a reduced diameter portion

therebetween.’

23. The syringe of claim 22 wherein the dose-limiting structure further
comprises a stop-ting member, the plunger seal and stop—ring member disposed on the

reduced diameter portion of the plunger head.

24. The syringe of claim 23 wherein the plunger seal is stripped off the
plunger when enough force is exerted on the plunger after the stop-ring member has

15



abutted an inwardly directed projection in the

| ongitudinally extending wall of the housing. 25. The
woysicngeief claim 24 wherein the inwardly dir aadegk2005/027118

pr ojection has a first chanfered side positioned

arer the first end of the housipg,and a second
abutted aghuwasel dirseigs pEPEtiosn &Y {hg ologs a6 ot wal of the
housing t he housing. 26. The syringe of claim25 wherein the
" first chanfered side has a chanfer angle of between
about 15 degrees and about 45 degrees. 27. The syringe
of claim25 wherein the first chanfered side has a

25. Chalfﬁeei"syru%?gd)ffblmfn 2boierdf tHe dmeasily @iBectdth pragwtiamgbaaja first
cl aim 25 erein the second cham‘ ered side

chamfered:sidafrasitigngdenearebtheweh oag sl %heeams@daﬁée%%fihﬁ@fe'm
side posmglgeg% ﬁgﬁt&%iﬁ? g(}—éﬁlcg%'rgde Bﬂﬁe%oﬁ ﬁ’%m 25 wherein the

as a nfer angle of about 10
degrees. 30. The syringe of claim 23 wherein the
stop-ring nenber is constructed of netal. 31. The

26. Sy Mhegsyiges bickira R5Mubieedin thbefirst ojpamiergd reideb bas iss chamfer
constructed of a pol(%rrerl C terial. 32. The syringe
angle of betwegnahaut 4 5degresshand abaukd Cedassng structure is

positioned at a location in the housing that is
associated wwth a dose of 0.5 nm. 16 WO 2006/ 044010

27. PWW%S@%OBF Ezljaﬁn% mﬁef&hrtﬂétfﬁgﬂ &aﬁﬁfér@@%ldé QQS % chamfer

e cap y, conpri sing:
angle of atla3@adestebs! | ow syringe hou3| ng having a front end
~ portion, a back end portion with an opening, and a
| ongi t udi nal | y extending wall between the front end

28. The syringe of claim 25 wherein the second chamfered side has a

chamfer angle of between about 5 degrees and about 10 degrees.

29. The syringe of claim 25 wherein the second chamfered side has a

chamfer angle of about 10 degrees.

30. The syringe of claim 23 wherein the stop-ring member is constructed of

metal.

31.  The syringe of claim 23 wherein the stop-ring member is constructed of a

polymeric material.

32.  The syringe of claim 18 wherein the dose-limiting structure is positioned at

a location in the housing that is associated with a dose of 0.5 mi.
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portion and the back end portion; an el ongated plunger

di sposed for reciprocation in sliding sealed contact
waekods/oamio i nterior of the housing, the plungenrpdras:mE/0a7118

tubul ar wall defining a front end portion having a

head with first and second annul ar rai sed shoul ders-

separated by a reduced dianeter portion therebetween,

b d t ' . s

33. "R fotgrcienin oBR o i e b6 Bttty o Pbrising:
an SRHgated Hollewr yrMitgeTRohsng Hhamasedfront khe pertoned back end
di ameter portion of the plunger head corrpressegwaI front end

portion withetaneepening, B¢ shionpitudinallyaektending: WeH brRIWSSRI
. i,SPOS .n.the front end portion of the housing, the
portion an&é’??ﬁéggghgﬁggﬁ%r&i sm bei ng configured for operation by
an élehyated ovgsEdisposed ftr regibtotgtion imslidingaedled dintact edth an

) annul ar projection circunscribing the | ongitudinal lé .
interior of e Msr@,vtgmpiumard@a\ﬂm&k anbisiaigwall defininges drgnt end portion

v T L BoRAPHE 8 Al Bopdbigng o rouce
 diameter poatias itherebotvesan, ra duck egd gepiioracaovingcameadtcapetanee@ hollow

L the stop-ring menber and the inwardly directed
interior corgRAgINGra tatEclienic@Mitactil el y signals a user that

] i . . | i _ .
= pEbHEa! 81 SR rind RGN 8oy o e e HRRRHEH portion
of the plungkphged cergiressechbetnebndisable spbuldges; seal . 35. The

e ! SRRt e b Sh L e S BB AT, o
retraction {Pﬂg)ét?ﬁazﬁ?msbéiﬁgcé%ﬁ@ﬁéd tihe kit b‘?ofdﬁva?dl{/r\g@m@ditwf the

I'mted maximum usabl'e capacity. 17
plunger; 2006/ 044010 PCT/ US2005/ 027118

an inwardly directed annular projection circumscribing the longitudinally
extending wall inside the housing, the inwardly directed annular projection located at a
defined point corresponding to the limited maximum usable capacity;

wherein during aspiration, contact between the stop-ring member and the
inwardly directed annular projection tactilely signals a user that maximum intended

movement of the plunger is reached.

34. The retractable syringe of claim 33 wherein the plunger seal is a

releasable plunger seal.

35.  The retractable syringe of claim 34 wherein the releasable plunger seal is
stripped off the plunger when the piunger is forced past the defined point corresponding

:to the limited maximum usable capacity.
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36. The retractable syringe of claim33 wherein the
inwardly directed annul ar projection has a first

wo bawghener si de | ocated nearer the front end porhisessok7iis
t he housing and a second chanfered side | ocated
nearer the back end portion of the housi

36. r el hadetriabig syinge of clami 37 wooiIR S AW diegcRSd annular
priecion P BHFAC S BfoR 8 cs Al ot pAFbNGS, S v

and a secork¥ 'dha@sfcpdd sidailora6d wearei thetbaekfandstortibmof the tosisihg.
has a chanfer angle of about 30 degrees. 39. The
retractabl e syringe of claim 36 wherein the second
chanfered side has a chanfer angle of between abput 5h
37. deghedstrast@blesyiingeoolielgine 86 whereinrihe first pla@ﬂﬁsreéf) side has a

chamfer angﬂ%&ﬂggwggfﬁng%@%@&%gdeg}gégig;\&tdtéibgn_@g,gre Sr&&zT e[rﬁg si de

retractabl e syringe of claim33 wherein the retraction
mechani sm conprises a needl e hol der, separable

38. I TRk RERSCEBISYriRIcBERINM 6 Wihsreiretwy st ehandbeachsilg has a
nmenber engages the needl e holder with a holding force
chamfer anglis @ﬁa@@é@géeﬁmeﬁetracti on force applied to the
needl e hol der by the spring when the spring is
conpressed. 42. The retractable syringe of claimi4l

39, mﬁéir%&%xggat{l%%gﬁrﬁgg)égcﬁé@ %ﬁh\gﬁeﬁeﬁﬁ th®'s4Bgeld Eﬁ'émgered side

Separabl e retalnin

has a chamf@agglesTbailvees abbet 5idegpéed agd aboliet0 Hoggietsidi nal |y
relative to the needle holder resulting in the

retraction force exceeding the holding force and
causing at |l east part of the retracti on nechani sm

40. peThetretiaciable syongm of idairmadbi Whewelyithg seeq @%Wfér%d side
has a cham%%@%&ﬁ%ﬁ%??@%ﬁ%e&?hgq é??gé?géloéosyr i nge of
clai m42 wherein the retractabl e needle, needle
41.  The retractable syringe of claim 33 wherein the refraction mechanism
comprises a needle holder, separable retaining member and spring, the separable
retaining member engages the needle holder with & holding force which exceeds a
retraction force applied to the needle hoider by the spring when the spring is

compressed.

42.  The retractable syringe of claim 41 wherein the front end portion of the
plunger has a tip aligned to abut against the separable retaining member and slide the
i'_etainihg member longitudinally relative to the needle holder resulting in the refraction
- force exceeding the holdiﬁg force and causing at least part of the retraction mechanism

to be refracted into the retraction cavity, to prevent reuse of the syringe.
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hol der and spring are at |east partially retracted
into the retraction cavity upon the operation of the

woetmsaeioton mechani sm to prevent reuse of thecayws20a5m27118
44. The retractable syringe of claim43 wherein the

end. cap is | pdged into the _opening,at the back en
43. portiedRtrafiabReS¥ogE I RIBLA TSR tamretAciaBR1Se, needle
holder and @pfifg Hre! ACleadY WaM§flly ddlracted into the retraction cavity upon the
operation of the retraction mechanism, to prevent reuse of the syringe.

44.  The retractable syringe of claim 43 wherein the end cap is lodged into the
opening at the back end portion of the housing upon retraction, preventing reuse of the

syringe.
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