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invention relates to a nedical device and nore

particularly to a fixed-dose syringe that is designed

tolimt the anount of fluid drawn into the syringe to

a predeterm ned nmaxi num quantity. 2. Descri pti on of

Rel ated Art OO%%] Di seases, such _as
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countries at an alarmng rate. A major cause of this

proliferation is the reuse of syringes in mass
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which are set up in third world countries for the

purpose of preventing the transm ssion of infectious

di seases, have,xpeat A DAL RIETEIGNUSE the same

needl e for consécu ve vacci nes in order to save tine

1. Fand ofemehvehtion exanpl e whi |l e the standard dosage of
vaccines is 0.5 m person,. during the
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[(5’(56% éé@s éi’fcﬁblé%d Hie aadt eHetp'aﬂ’ﬂs ofcofBiAde 1S spread in less

e syringe art has disclosed several
developedtonmm atan alariningeaté s ¥y inafprcatiesiafribig rotifetaiiontis iige reuse
of syrméjése)m trnha%ts ﬁmeurru%gtﬁjon p(rjograms Mass immunization programs, which are
set up in third world countries for the purpose of preventing the transmission of
infectious diseases, have vaccinators who routinely use the same needle for
consecutive vaccines in order to save time and money. For example, while the
standard dosage of vaccines is 0.5 ml per person, during these mass immunization
programs it is often the case 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



i noperabl e after injection of a predeterm ned maxi num
dose, reducing the risk of the transm ssion of
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| xed-dose syringe is therefore needed that can be
faster andamefracaapusatecioorse diingy masa imspuRiBaloRPragigms besayuse of a
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inventionkAsHegsMBelodnd that is easier, faster and nore

accurate to use during mass inmunization prograns

because of a limted maxi mum usabl e capacity. These
and ot her advantages are provided b y the invention

di scl osed bel ow. SUMMARY COF THE | NVENTI ON [ 0005] A

fi xed-dose syringe is disclosed herein that provides
signi ficant advantages over the prior art. If used
properly, the syringe of the present invention is
rendered unusabl e foll ow ng conpletion of an injection
by the use of a retractable needle. This feature of
the syringe serves to discourage the reuse of needl es,
especially in mass inmmunizati on prograns, and |essens
the likelihood o f disease 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
duri ng mass i nmuni zati on



programs. It should be understood, however, that the
dose-limting advantages of the invention could also

wheotapploied to a nonretracting syringe. [0006]PdHeEs2005/027118
fi xed-dose syringe of the invention conprises an
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_ di scharged during an injection. [Q007] In a pref d._ ..
easier, faglghoanereoref aPﬁErqt?lvB}]th@n,eﬁﬂﬁgL%Ws UG, M imirmunization
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seal”. ring aspiration, the approxi mate nom nal fixed
the housindoskne metdhciion meeranism dasspblyicomnrisese neediedwlder reparable

- i nwardly directe Q] ion, ik .
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forward movement of the plunger after fluid has been discharged during an injection.
[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



syringe even if the needle is not retracted. BRI EF
DESCRI PTI ON OF THE DRAW NGS [ 0008] The apparatus of

wo b@oiompemt i on i s further described and expl ai PETYUS2905/027118
relation to the follow ng figures of the draw ngs

purger, T TRB.06. R, AL VBT R BRI i or e

synngeevéﬁﬂQhEWQbﬂﬁi$QRﬁ&§ﬁ§G@HIOna| view taken along line 2-2
of FIG 1; FIG 3 is an enlarged | ongitudina

cross-sectional view taken along line 3-3 of FIG 1
showi ng the plunger withdrawn to a position
corresponding to a nom nal fixeddose; FIG 4 is a

| ongi t udi nal cross-sectional view, partially broken
away, taken fromFI G 3 and show ng the plunger head
W thdrawn rearwardly to a point where the plunger sea
is renoved fromthe plunger and the stop-ring nenber
is still disposed on the plunger; and FIG 5 is a
detail view taken fromFI G 3 show ng the plunger wth
the stop-ring nenber di sposed adjacent to and rearward
of the plunger seal, and contacting the dose-linmting
projection inside the housing wall. [0009] Like
reference nunerals are used to describe like parts in
all figures of the draw ngs. DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS [ 0010] The structure and
operation of the basic syringe and retraction
mechani sm as used in the present invention are

di scl osed, for exanple, in U S. Pat. Nos. 5,385,551
5,578,01 1; 5,632,733; 6,01 5,438; and 6, 090, 077,

whi ch are herein incorporated by reference. The
present invention further nodifies the syringe, as

di scl osed in those patents, to control the anmount of
fluid drawn into the syringe.



Al t hough the draw ngs depict a 1 cc syringe nodified

to adm ni ster a maxi nrum dosage of 0.5 m/cc, it should
wheondgnd®iet ood that the invention is not |im tEdI/US2085/027118

particul ar dosage or size of syringe. For exanple, the
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_ retraction mechani sm 14 and plunger 16. Housi ng 12
relation to guariniliowdng Howresmf thadrawingsshersinand an open back end
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dose; As best seen in FIG 5, preferably wall 22 has an
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_ ugon reading this disclosure will appreciate that the
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FIGEXR1EPA GletdinGichPRKah fdrh NG A shewignthb PluegerdwBh the stop-ring

circunferentially spaced projections. Projection 24 is
member digmisedbbgjatentria ans searware §f dhepplunger seal, 1ansh cantaging the
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dose-limiting p&?l%ﬂ%’é%ﬁ%ﬁ?ﬁﬁ"%%ﬁ%?"%&- 12 in other ways known to
[00bYPSEetefekénde hiinfdhdls alre useanior @estiribe ke parts in all figures of
di'sclosure. Projection 24 is spaced a set distance

the drawingsom front end portion 18 of housing 12 so that a



user can draw a predeterm ned maxi mum i ntended dose.

[0013] The preferred chanfer angle of side 26 is
whedwoeni@bout 15 degrees and about 45 degr eesPCEHOS2005027118
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.retraction force applied by conpressed spring 36.
a 366 Syr'T%OlS] Referring to FIGS. 2, 3 and 4, pl 5nge? 16
[oon1 pfResfefring ©ORIGS s eainslubstivet-dasé wydyge ridr praterably comprises
sidewall 46 with a, | owner
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[oo%fr}% uetsf rse\g%l gn ER; ,§t %‘Féfreiré@ymﬁgpeb %@s' Sn inwardly directed
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 configured 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
12 in other ways known to those of skill in the art upon reading this disclosure.
Projection 24 is spaced a set distance 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



conpressed between plunger seal 60 and second shoul der
58, and can be configured as a circular part, split
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compressed between plunger seal 60 and second shoulder 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. |

[0016] The inner diameter of stop-ring member 62 is preferably sized to receive
plunger head 52 therethrough with a slight 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 stop-ring member 62,



opening of retraction cavity 72. Renovabl e plug nenber

74 also has a front portion 76 extendi ng beyond tip
waosReton@ct i on cavity 72 at |east partially rPCHURR05/027118

retracted needl e 36, needl e hol der 32, plug nenber 74

nowover, 33, 285 o 5EAEPES sl G200 Bl PRt e secona

shoulders Ebeps@sw%u@fsamﬁe@ﬂ dBfemadpn! herhbhuutsldéndumevaaf stop-ring
conprises a circular end wall with an opening 80 f

member 62d$ ¢aigferably sigedsiarallogpsiensring magabeuse fex slide H&%B%ﬁmg 12
in fluid char@ﬁegfzi }}W\; &b@g& Y6 ‘?e%([ Qléagm IR 1 6 Khith é)gﬁﬁa%éfjes%%l 60, but

snuggly Tits ooenln

is large enoBhed rastiyt theainsvepent of rifg GQOpa&ﬁqirofdcmm Rarduiricigessspiration,
cannot escape. Annular skirt 86 frictionally engages
as describe¢ ipeloMt-eri or wal | of plunger 16. A vent (not shovvn)
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FFon Cavi OWever , e vent can
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retraction o</ By AHEURA SIGRET Qi IL PPYDRIRE OV I NRPHgEs 83 Seal the
opening of %‘P%&kﬁ‘noggwgpﬂ? U'?&trh Pt tp%geﬁ'%n‘?@@' 7743 al$o ?\lalsoé’\’freﬁﬁportlon 76

hande t1on the syringe. | ar 90 extends
extending blegbmﬂtlpzmer Rletryicm eawzitm@?wt rhwtaﬁarhaldy cetging setsacted needle

36, needle Qfﬁg gogzcé)iug,\éqh% er %)‘?@Haépg'ﬁé eV §sort heggg%&{ op?LIepher y
[oo1%fbaﬁé€dernpﬁjdm@rﬁl 5d\fdfebldn@tefap6I&ﬂn@ﬁ»ée@cgﬁréﬁ@i cap, 78 for

can no | onger be grasped because end cap

depressmn pﬁtrneallwgembkém thanab. o;Eé\ﬁil ¢ap 68 coNUEE:S ARiFUNY Wa” with

e openiv ! 5 RSP ST 8, 6, o ) T U o

longutudmauynteectéh@m@ aRAgBersidrd, seeedbad 34 i 6f claserrbed2i shuggly fits into
iquid container, such as a vial, and head 52 of

opening 80paun:g@ﬁep_gvely g@@lse@pemng 80 so that fluid particles cannot escape.
Annular skirt 86 frictionally engages the interior wall of plunger 16. A vent (not shown)
can be disposed in end cap 78 for the venting of retraction cavity 72; however, the vent
can also be located within the wall of 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] Tuming 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 into 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



toward open back end portion 20 of housing 12 until

stop-ring nenber 62 contactsinwardly directed
wee@peetion 24. The user will feel contact betMeEBIS2005/027118

stop ring nmenber 62 and inwardly directed projection
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can renmove air b
10 porcont Erab A oetonnbsl hud 3 Srorisrd pe detbrtie A9 s 5 araw int
syringe 10P8) mﬁ't@%uégﬁcﬁ{ RAGORS B ngb%‘é'ﬂr'@bcé%‘t' fBH NSRS A9Rcessary.
needl e I'sS then inserted Into a patient (not shown)
[002nH Referriger tal 61GS. ernés%eaﬁetro&ﬁadnﬂhlome pretieiernined nominal
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is depresské% t%WaH FrBAt éﬁ@?gt‘thﬁ\ T‘@Rﬂﬂ@ endlbflflﬁ}%fctléﬁ po"sltfo@f cegon reaching

her down In housi ng When this occurs,
the end- oblruﬂerg@n msptndm (wbﬁltaasomeafﬂidd may@%b&@@ﬁ@ng dtan thagneedie),
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contacts a'ﬁk’!lrﬁ*nb%s Q@;&&r@%ﬁé @haiffngdherdRr 346 retacingeimevastigial @ngagement
nber 74 from the opening of retraction, cavit

between w@lemwerr%an@@@paéa’c@%@@tﬁmﬁg FRETRRAT Hbo e dRpression of

ponger F2BALEFRES LG NP0 HRFGE By BEogite vy 72
When theekittioaal engagémenh betleer sledeite $|bltier Bdaed sepanabley retaining

member 34n |soIésgethgﬁet%%drertreatc{lgﬁtflo%ne 8 \s/bnEIXQ %6 spring 36 rapidly expands,
causing needle holder 32 to propel upwardly into the opened retraction 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 attempts 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



si mul taneously wi thdrawi ng needle 38 at least to a
position where needle 38 is withdrawn into housing 12,

war@enemtd y tucking end cap> 78 i nto open backPenus2005/027118
portion 20 of housing 12 to prevent reuse. [0022]

e S35 SRS S Sk TSRS T8 1B LB ol Snoon

the chamféii &6§lki foR s(dEre& esl smaller €d Ghat) stapdirppatierhiher R ahirave easily
corresponding to the intended maxi num dosage [

. , tine
over projeciinT 2dudhien laading ahese rrhe dg@@gn@spﬁer@tplys{r@plafrg@,rg&amfer angle

of side 26?@5%%%%%“\@ b Qﬁw%{uﬁfgfofb{éél br%%ﬁga tthgtjn%vé?&%g-tﬁ%‘:ﬁrember 62

0 nove plunger osit
beyond pr@fél%:ltlléh 624?d Iw\ﬁgltjbit?he stoph-einde chembenB8th shusad)de iy thderbut rigid
Wi preferably have to exert about .pounds of force
enough thahplndaGEsal1e) ISTeirgPesRlh PlutodTdasad égdgﬁ}esuﬁf’ér%%”&@t!nger 16
" | e | S i of =
vosond PRI esEEn' S CREE M TROSIOREN sop-rng member 62
is too thickret ¢ stapsingseenfler 62adkefoffos teaagsilg, whkhrmuger atiempts to pull

ungor E RS gL e 51 28,05 SR CE Ui S0 e
pressure ng%ﬁg %d@g@gﬁfzugﬁ@r dui] BO SGSNARBEY sedIBD IRt reSianirement

ar ; contributes to the anpbunt "o f force
over projectequ24 eespectielye st op-ri ng nmenber 62 beyond projection

0045 Asridencs R E IR an b RIErBRL bRt ngE Sidd i fevond
projection %félfwiﬂ naRawRsk Rdidiihtd Rgringer1®uktausd vrgefind tnember 62 will

I
yond the position corresponding to the noni nal
not move beyend gogjagion P \withgutr Btrgamm@? 0B PeMeVingopliRpek seal 60 from

i f OR; Ll Nng. e r 6 f ok o] il :
punger e ShORYh % SFFBE o6, 8 Bifiyd o L HeY ol et S6ftion 1
draw addifiéHdl SRPilb ngrihge titeandnineasyringe dilll asdgaget operate has plunger

pressure may be placed on plunger seal 60 or plunger )
seal 60 cgengt sgairapenpropesyi O wedneAt PMEEr freitd ¢ gh cpeate suction.

hertore GRS Kk SRS R g b e 10 oven
if needle 38 is not retracted after use.

[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 modifications of the invention will likewise become

apparent to those of ordinary skill in the art upon reading the present disclosure, and it

10



o enda 358, 58:5 BRADSF i 2 OBAEH VRS, G HBRA Dy e

broadest intdrbletBfioh WfdtHe eppeatied akiplsutgewhihathetnamost are legally

entitled.

projection 24 will not draw nore fluid into syringe 10
because stop-ring nenber 62 will not nove beyond

w@e@esetoion 24 wit hout stripping off or renoviPQI/US2005/027118

pl unger seal 60 from plunger head 52. Wt hout plunger

agai n be properly nounted on plunger head 52 to create
suction. Therefore, renoving plunger seal 60 from

pl unger 16 prevents reuse of syringe 10 even if needle
38 is not retracted after use. [0024] Upon renoval
from plunger 16, plunger seal 60 preferably remains in
housi ng 12 between inwardly directed projection 24 and
front end portion 18. Wth plunger seal 60 off plunger
head 52, stop-ring nmenber 62 preferably renmains on and
is free to float about plunger head 52. [0025] One
skilled in the art will appreciate based on this

di scl osure 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
maxi mum i nt ended novenent of plunger 60 has been
reached and if the user attenpts to nove plunger 16
further rearwardly, plunger seal 60 will be stripped
of f or renoved from plunger 16 without the aid of ring
62. [0026] Other alternations and nodifications of the
invention wll |ikew se becone apparent to those of
ordinary skill in the art upon reading the present

di sclosure, and itis intended that the scope of the

i nvention disclosed herein be limted only by the
broadest interpretation of the appended clains to
which the inventors are legally entitled. CLAI M5:
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1. Aretractable syringe with a limted maxi num usabl e
capacity, conprisin g: an el ongated holl ow syringe
woowsiomgihaving a front end portion, a back enBCPUS2009027118
with an opening, and a longitudinally extendi ng wall
CLAIMS: between the front end portion and the back end
© portion; an elongated plunger disposed for
1. I eRrPrRI8bIeNriHy S With NBmReaIngskisimh ashbl ddpatcnﬁ comprising:
| ongi tudi nal I'y extending wall of the housing, the
an efingajed helioivngy singebbousingahaviaefa frany end mpewionsnd back end

. .portion having a head. w.t I
porton witb 3, OB PRk ISP AL HIsBSE Wb DREE g, fon ond
portion and thé ®atREenEPMibAI Ng a retraction cavity; a retractable
needl e di sposed in the front end portion of th

an elppgstatgplunger dignasadaior éefﬁi@&ﬂaéiomi@@éﬁiﬁigrf@eﬂ%g@n@rﬂ with the

engtatna 5 BHRRSE L5 R ESHD LB DG ABSARSA fn
front end pdraYainaginees wead with o pluhget abaletheessh, ea back ehe pbeiaah odrrying

the plunger; and a dose-limting structure preventin
an end capi ared pIhalgerinteries %mamlﬁl@grﬁ)@raq%eﬂdwﬁﬁh the limt edg
Lt t Hn : i

o oI ERARL 51 B0884 o' P KEBErE, o e ousing, the

retractable headlehpreventing stewsenof dhe rsgiinge feliowingean spjacten fayoratacting
) second annul ar raised shoul der by a reduced di aneter
into the retrgelien 6avViher ebet ween. 3. The retractabl e syringe of

a fluldl a%éﬂnr?eﬁ“@%bsé%gtihethém-s'm bEise S tHd! FétHE a8 MY dR@ 8nd the
a stop er, t

-ring me he stop-ring nenber and pl unger
head of theghahgati apdsed on the reduced di aneter portion of the

a dogela-LIlln t?rgg Qﬁﬁ‘&u%’ rresaﬁﬁr% eet %’Fu%%etr I?r%rﬁ icfrg’\}vin%nr%o%e ﬁ&f&dthan the

limited maximum usable capacity of the syringe.

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 retractable 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 second

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 portion
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



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

WO pwandioyo di rect ed projection integrally forneRCDOS1008027118
| ongi tudinal Iy extending wall inside the housing, t he

roj ection hein ce romthe fron nd 0 f

plunger sedlrg) i skaRyan DBESt e Blngspona et t5ab by Ridand the
e unger seal is
location corfE¥HioRRcH rtple h@%ﬁéﬁ'{”%@iﬁs@&é S erted on

theplunger seal by the stop-ring nenber if the plunger
is pulled rearwardly beyond the |ocation corresponding
5. t O0THeheetractabled syargenoh disieb hewbersit iat $he sndmfeasmratlon stop-

retr ctabesrlneof C e _end. of
fing membarSERgETRolte BYGISIRG eRlser Aty dirt e, Silehs weRTai ysable
capacity is Rehtqa user that the limted maxi mum usabl e capacity

i's reached. 6. The retractable syringe of claim4
wherein the inwardly directed projection has first

ered, side positi nearer .t rt
6. of Men et e Res e s BE B ipes Rdfe R Pt BRE b Flection
has first ch2PfeRsd sitfe %@m&%ﬁ ﬁféraﬁ'éromé)ffrcﬁﬂhférhiopéﬁm off thd'h® using and
retractable syrin claim®6 wherein the first
second chaotfarecesidd poisiti naacefathe@racgr@dep@il%@f freehousiBa: 15
degrees and about 45 degrees. 8. The retractable
syringe of claim®6 V\,herei n the first chanfered side

h a _chanfer an bout. 3 ee
ettt SVl 3 SRR R AhRREP LR nalli§ie sice has
chamfer an%l'éad’fftﬁart\%eﬁ'a(ﬂﬁmﬁla% aegrmsf@fd aB@ut&l@ﬁe@:@e\wen about 5
egrees and about 10 degrees. 10. The retractable
syringe of claim6 wherein the second chanfered side
has a chanfer angle of about 10 degrees.
8. The retractable syringe of claim 6 wherein the first chamfered side has a
y

chamfer angle of about 30 degrees.

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 ml.

13



11. The retractable syringe of claim3 wherein the
stop-ring nmenber is polyneric. 12. The retractable
wagooslgwiof claim3 wherein the stop-ring nenbRCT/US2005/027118
metal . 13. The retractable syringe of claiml
conprising a nom nal capacity of 0.5 nml.14. The
retractable syringe of claim1 wherein the retractable
needle is mounted.in a _retraction mechgnismin, the .
14.£ ¢ drve éﬁtﬂa%tﬁg[énéywaﬁ%iq{gcwf{‘h!'tw ofRiBdiNE deyaniaklS; peedie is
iht i h i a fthi {HEE needle
mounted i (HfaEhd FhchaRRh i A fone O dTnErAnadRS, A
extended iplilsngeetrapedgtasdionhe retracti on nmechanismto retract
the needle. 16. The retractable syringe of claim15
wherein the retraction mechani smconprises a needle
15. holggy B?tﬁé*&%labdyﬁngstﬁl Ahing 1IERBEFeiANAeSREMNENAL Bértion of the
separ abl e retai ni ng nmenber engages the needl e hol der
plunger opsiratesdhé ottactipniroecanismde refkaeldbs needéd.r acti on force
applied to the needl e hol der by the spring when the
spring is conpressed. 17. The retractabl e syringe of
16.Cl qiHB Fotrakapri By bf IMinend pektéiantief réthectibningechanism
has a tip aligned to abut against the separable
comprisesr at aéedlaghelgabesenanable| ietaintee masmhehialy serpeys the separable

- | ongi t udi | Y., re ' n : |
etaing hEAERL AP orh kLol WS Bciies sl Biosecs o
retraction BfbeCaipplieg & theaséediar holdkrtbe thet speingowheat hiel spring s

to be retracted into the retraction cavity, to prevent
compressg@buse of the syringe.18. A syringe designed with a
limted maxi mum usabl e capacity, conprising: a hollow
syringe housing having a first end, a second open end
17.and e ketrgithbidi syainby afxdlaindi16gwhelein tbevient ehed portion of the
and second ends; .a needle dis din.the fir

. t d; ..
plunger has a tip aligned to abut against the sepgn%%?e retaining mem%ereannd 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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a plunger having a front end portion conprising a head
havi ng a plunger seal in sliding sealed contact with

W0 b@oloowsd ng, and a back end portion with an ePdI/tamwos/ee7118
fluid chanber disposed in the housing between the

nee and . .the h of . : Ce
18.GogeSP A fgoucd S IIPe Mt pRaBITeanapity camprising:
a KiIRW Q-Q/nﬁgéehbuaﬂhg héﬁﬁgtbeflistmahdd areécond ussdi eend and a

capacity of the sy rlnge by stripping the seal off the

longntudm@ilymg@ndlnggvall befeeep the §st @ndgeard BNG'Sir t her
a né@@‘i@ CE%AO%%PE’:}H tﬁ@ﬂ%ﬁ%ﬁﬂs preventing reuse of the

OW hg an rhjection. 20. The syringe of

a pﬁin@bmhé%n@f‘a?ﬁ@hﬂehb@oﬁtﬁm&bam@slsir&g a heeﬁdhavn@ta@dmmgm seal in
hani sm 1. The syringe of cl |m18 relné
sliding sealed 6ontagt wnthéh%hpu%zmgr and & Qﬂ%‘;ﬁj’&‘geor“@hwf »edyend cap;

a ﬂllngccﬂ'fdr%br @sﬁ%d@%ﬁ?%u@ tﬂ\é’aﬁgédlg A%d B4k ABAY of the

pr oj ecti'on he s |neo claim 18 wherein
plunger; ahtie pl unger head has fi rst annul ar rai sed shoul der

o BT SR PO i ek AT g e

limited ma?fml‘} Al dBoR ARSI JF thd SySIREEbY 's[ﬁﬁmr'@tﬁérsé‘ét gfféhe plunger.

her conprises a stop ring nmenber; the plunger sea

and stop-ring nenber disposed on the reduced di aneter

portion of the plunger head. 24. The syringe of claim
19.23 e swinye beclpiningeiurtteaktompristng apapmEratushpreventing reuse

.pl unger .when enough force is exerted on the plunger
of the Syr”g% gﬁloewég 20 HYeFiYy nenber hasabutted an inwardly

directed projection in the |ongitudinally extending
wal | of the housing.

20. The syringe of claim 19 wherein the apparatus is a needle retraction

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-ring member, the plunger seal and stop-ririg 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



25. The syringe of claim24 wherein the inwardly

directed projection has a first chanfered side
w@oeomshioned nearer the first end of the housi nBCHOS2085/027118

second chanfered side positioned nearer the second end

of, the housing., 26. The syringge of clajm 25 wherej
abutted ap piawardly; Hgﬁ&%ﬂepgﬂegp@e '%&bea%@ﬂﬁﬁ@?h%n ?%n%'ﬁé Wl of the
housing. bet ween about 15 degrees and about 45 degrees. 27. The
syringe of claim25 wherein the first chanfered side
has a chanfer angle of about 30 degrees. 28. The
syringe of claim25 wherein the second chanfered side
25. hasThe syringecof cdaigl 24 efhaseinviberinwbisily dBected meejection) has a first

abgout 10.degrees. 29._.The syr.i of . cl ai m 25 wher gj
chamtere HB6 pulianecyaraier fF Grueniad BegRdne Auhs Sdna diflyered
side positidiedREAREIhe 3Bcortd18n§ ¥ tHORo@ding! @l m 23 wherein the

stop-ring nenber 1s constructed of nmetal. 31. The

syringe of claim23 wherein the stop-ring nenber is
constructed of a polyneric material. 32. The syringe
26.0f Tdeabirdge whetadn2d hdateineths fidst chgméenedcside ddssa chamfer

oo of5Geb 1 L ArbEEA B B 10, 0L 13,

syringe with a limted maxi num usabl e capacity,
conprising: an el ongated holl ow syringe housi ng havi ng

27.4 fﬁr@‘%yr‘ﬁﬁqqie BPLIdiM 5 a6k #rdfikPthhMfeddt sidahas a chamfer
opening, and a longitudinally extending wall between

angle of abtng I degreead portion and the back end portion; an
el ongat ed pl unger di sposed for reciprocation in
sliding sealed contact with an

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 ml.
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interior of the housing, the plunger having a tubular
wal |l defining a front end portion having a head with

wo eos44@mal second annul ar rai sed shoul ders sepeCHUSINONY27118
a reduced dianeter portion therebetween, a back end
portion carrying an end cap, and a hollow interior
conprising a retraction cavity; a plunger seal and

33, St %réﬂeﬂﬂ?@rﬁgﬂhpg'\ﬁﬁpé r‘ﬂlntga rﬁgﬁn{u‘?ﬁng&ggt ;@gﬁﬁy‘f{]cgrtn%ising:

portion o unger conpresse
an @hmgawl@d Siollewr eym:agzet |honsmgclh1al\rih§ra dosyh ceredd portiarhea back end

front end portion of th the r ctio
portion W'We@ﬁ‘aﬁP@ﬂmEelarﬁ'@ @oWEﬁ@f?‘@ﬁ' %ﬂé’?%t"l’%ﬁ%ﬁs’v?% %@dfront end
F}d?'ﬁ | unger; an inwardly directed annul ar
portion an&‘?l‘éggggl on Ci rcur?rscrl bi ng the | ongitudinally extending

an thatedspldagehdlsposed iy, recipeoma’tmr ldlghdmgr gzaled cantamhwnth an
jection

interior of iy Nusidhguaiinds H2dss & L piell iting & 6 E‘J portion
having a I‘?iagi {vithi 38 aﬁ%@e@%d %‘iﬂﬂ’%@ﬁa%’é@ sﬂd?ﬂ’dérb%p‘é?@ﬂ@@rbﬁ&j reduced

| nvvard irected annul ar projection tactil
diameter morgoaltbembm\eeem hatbackdnduportian emﬁe/mgraneef%capf amlea hollow

ached. 34. The retractabl e syringe of
interior CO’E‘PH?&\ %F?eq?@nrpawg pl unger seal is a re?/easgbl e
a pfﬂl’n?@g%baﬁﬁﬁb sté’@nn@hﬁem@bf aspabkd onyhengriuebd dianet&# portion

rein the releasabl e plunger seal is stripped off
of the plungle hed regenprafeed bﬁ@VQﬁfUhgéWQ%‘quﬂQféd past the

defi.ned point di I
a réfEhgE” RS HESERAOE fiohf ol POl SR HELusing, the
retraction Sﬁeaﬁﬁw@mn beltry iconeg ey fdjrr@ﬁé@doﬂnwlfammonw.temnt of the
has a first chanfered side | ocated nearer the front

plunger; end portion of the housing
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 plunger is forced past the defined point corresponding

to the limited maximum usable capacity.
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and a second chanfered side |ocated nearer the back

end portion of the housing. 37. The retractable
wa@gosgeiof claim 36 wherein the first chanferedI/Ebzes5/027118

has a chanfer angl e of between about 15 degrees and

about 45 de rees. 38. The ct bI
36. 3aThRCEERRIANS SYingt OEREFEsSaEaad fassnyaiiSAspled Snular
projection h%%g%ﬁglgtf ng:@%ﬂﬁ{e&%d@%%‘f’eﬁ nédr rTl'i‘@fr’bﬁi éﬁ@tp%k?h%nsd’frth@%usmg

erein the second chanfered side has a
and a secormhafaenfeasd skl edbcbtetwesane atheubadk emt]peéwna@fcthﬁobw&mg
degrees. 40. The retractable syringe of claim 36
wherein the second chanfered side has a chanfer angle

37. ol A TStaineis W 1106 Of BVAE BROTRIG KR fEsh DR ehesige has a
chamfer an@?g{‘ Be@%%‘?ébo&ﬂ@ﬁéﬁr‘e%srﬁ PhHRATBE§RIesand spri ng,

separabl e retain er engages the needl e
hol der with a hol di ng force whi ch exceeds a retraction
force applied to the needl e holder by the spring when
38. t h@fhenemgtatse cormye st ekhim43b whkesin déhe dicstatiiaemégnedrgjde has a
im4 1 wherein the front end portion of the
chamferan@Iﬁ,ﬁggpnggOgegﬁ?Sw i gned to abut against the
separabl e retaining nmenber and slide the retaining
menber longitudinally relative to the needl e hol der

Lgﬁg%ﬁg&%ﬁ%léhﬁrlngﬁr&?&bﬂﬂ é?%r@%cﬁ%‘jséé&ﬂﬁ%amfered side

ce and Causing at |east part of
has a chamfet sagid ohbaeeean xut toddmreesandcatedt il degraes.
retraction cavity, to prevent reuse of the syringe.43.
The retractabl e syringe of claimd42 wherein the

retract abl d| dle h d
20. | e tlfactab pySWiBoPash Sa TG WSROt chApred side
has a cham\"@?%nﬁ[beopgﬁ&?ﬂf(?&‘%@eeghe retraction nmechanism to

reve reuse Syri nge.

41. The retractable syringe of claim 33 wherein the retraction mechanism
comprises a needle holder, separable retaining member and spring, the separable
retaining member engages the needle holder with a holding force which exceeds a
retraction force applied to the needle holder 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 memmber and slide the
retaining member longitudinally relative to the needle holder resulting in the retraction
force exceeding the holdihg 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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44. The retractable syringe of claim43 wherein the

end cap is |lodged into the opening at the back end
w@orbioon1®f the housi ng upon retraction, prevePCT/N§2005/027118

reuse of the syringe.

43.  The retractable syringe of claim 42 wherein the retractable needle, needle
holder and spring are at least partially retracted 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.

19



