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SYRI NGE ASSEMBLY HAVI NG DI SABLI NG MECHANI SM FI ELD OF

THE | NVENTI ON The present invention relates to syringe
wasmenowi4sses and particularly to syringe assenbPCEES2008/001386

havi ng an automati c di sabli ng mechani sm BACKGROUND

Thr oughout the world the nultiple use of hypodermc

syringe pr SXRINSEVMASSEMBE Y HAYINSDISABISNG MEGHANISM

only, is instrumental in drug abuse and in the

transfer of contagi ous di seases. |ntravenous drug

users who routinely sheiEg RO¥F TREURYENTIONES are a

hi gh-risk group with respect to the AIDS virus. Also,

t heTBefsesentdnventiarn fslates de suringe ass¢mblies apdmartieularly to syringe

as 3t Hakho B APL B SSRAG AR e T ocponsi bi o

for the spread of many diseases. Re-use of single-use
hypoderni ¢ syringe assenbl BRCKGROWYRD nstrunental in
the spread of drug abuse even in the absence of

i nf ébraughopit thiz yeaiskthenputinie ttléﬁmfshymmrme:eayrm pragucts which

are @ﬁ?rﬁeoctfq oﬁ@él%s%h%rplgb fst |8§§ﬁ$?ng%2é%ﬁ§ etacpd in the transfer of

corttagiousy dideaisey! i ngRavdricis dWeeg euddrer why r@utn@ua share and re-use
destructive device or providing a syringe assenb

SYNRGS$ afeaﬁghlghéls%o@r@ypswlth HEsPe etOSsheu AEES odiyse 6@0 the effects of
mn.ﬁtfp{igqfs%daﬂeng Qﬁé)ﬁplcﬁneél F\ s6mBld Wlé’g‘vmeré ‘?éﬁ&atﬁg&eer of syringe

nvo usi on o stru tur
proummtszldahh@maésemuieuﬂhrzmmncm_ogrardshw} begespondible for the spread of

rln e functjon to consci ous act by the syrin
m% efls ﬂﬁ?ﬁoud#\e Hﬁﬁyogfs"ﬂvﬂ@é’éed %%"\{!Gr Ry Q@%%@F“b"es is also
ms#rﬂﬁ?éo 8 o,h R 'sEF‘eéd”Sf FRGAEUse & Htthefabtsgﬁcé’g)? fnfe%tlon or disease.

e actual "act to destroy or ren
syr Mamy aimemptsabaee bEeasmadeviocresnede thistprebleatt iMest notable are

eaily, sPofitiens, BicBeregs 4f o 'ﬁé’fﬂ@f'b?ﬁé"b I8y 1RE Sigge afier use

eitfersby Usfiig 8 &ddBtRRHUOE iy bf 'ﬁ)@&n P sﬁﬁh@é a638mMIY lwith frangible
become i noperabl e or incapabl urt use

zonga sadhattle synngencowldabg r@mreddn@per@@!e by theappdication of force.

orfb 05T g Uy LSR5 Westucton o

defeatipgrafithe spiigenRinciv®terd cohscibus bbﬂquhetswng@d@ger Although
normal conditions. A single-use syring

magytQfrthese deviges;work| q;ateaw%rthﬁmdébtqwe. thtwmc intent of the user
folldwed Bgtﬁfét IaHQ{(lAac? 1]% %éQttng r{bséf' the Eyﬁng*é/ ih89Erable. These
| enen 0Si Syringe

conta I oned
deviaes edarebemveea‘fednlve Mthngeuseodwemmg tthe spedifie intert atoe re-use the

of ,the barrel. In use, th ri nge all the, u
YRRSITHC (ENGRT cACRRiinieSY ek AEPAOT 17 Sindiis Use hypodermic
syt OghicAl aFBE Bse Ml "H%Q:oﬂ'ﬁi 'MSberta'E)'lé &théé’éétﬂ@ ofSfurther use

t iroughi njection, into patient. Any attenpt
autginatinady witlkoys anz;eadmtmnaeaqtm dheipart of the user The automatic
function is much harder to provide because the means for rendering the syringe

inoperable must not prevent its filling or use under normal conditions.

A single-use syringe which automatically disables after injection is taught in
U.S. Patent No. 4,973,310 to Kosinski. This syringe contains a locking element
positioned in the syringe barrel between the plunger rod and the inside surface of the
barrel. In use, the syringe allows the user to draw a pre-selected amount of

medication into the chamber of the barrel and deliver this medication, as through
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second time wll cause the | ocking elenment to enbed
itself into the inside surface of the syringe barrel

wo ooognensent proxi mal notion of the plunger rodpciloszoes/001386
is still a need for a single-use syringe which wll

al | ow a pre-sel ected nunber of plunger rod strokes
injesdipoy inte iee patientt AQYRTRMPY iegwithdiean therplungiet 4 eise the syringe a

ol R 53he GG bl o ERRSEsPL B ngice urtece o

thevéigingiettearfeltd paever groRiMalinsotitrest the slusyerarodi | uent

into the syringe barrel di spense the diluent into

vi aThQEﬁ]tSa{SWI ﬁg’Q%f@uﬁssc'%ﬂiééJQeoSH@QﬁeWGm will alew va pre-selected
nurqu%Wo?g) d}ﬁggft {%B%t@?ﬁ%g\'}gérf%éélﬁgﬂgogﬁ QQbQJrﬂi ﬂqééﬁ%nlsm activates.

Foswamﬁe ifoup strokep af itiee tplurigidyARY tﬁ:re'ﬂtEeUI\MEn&Hmﬁl‘dtg hiee injection
pr esent |nvent|on is directed to

a .S
pr%ﬁngus @a%g\ff\ﬁ@ the siringg 3RseRhlY J3 U Sﬁ?g Qi am ?n fluent into the
W Ak t%ageﬁng}éotng? ﬁxy kMW Substance to be

asse?b%: ena%l es a se ect ed nu cles or

_ recminlsbknaed b@ramhng ackgtbe mrecdnbtitfubed nbedicatiah Bddlitbd.syringe and then

pr.efe d.e ment . the disapling nmechani sm
defiFiriBe oS B M Fide, s e Ratennd: meCtoc) e
bef ore bei ng di sabl ed. The assenbly enabl es the
asplratlon and dISpenSkﬂ%AOf a sel ected volunme of a

diluent into a vial $Y BWSQFt'DHE INVENIBION

e P pgeih i Db lion & SRS 2BREmhbE Reino a passive

disaplihg FeecHaristheCTRE disabiie ﬁfedwbﬂusrne@mstest vaesble dosages by the
substance can be injected or delivered to a patient

syripgs asserablyq@ndenaplies geselasieddninabenef cyclesiar styelasiby the plunger
rod Bgfok?s t}ehr? SR, G e r%'fertré‘@%rﬁﬁb%b?ﬁ‘éh't‘ rfﬁe%iusélﬂﬁlg mechanism

SEG splra &d TS he syrin
praydesgwoi asparatwmabndat\hq' ctis;seztdnegi cwﬁ:tw bbftﬂ’el beiegt disabled. The
assphi BRRHYS the AEAORAARPeBE el Bl S igePar tlue of a diluent

intd @SW8Ffo Fé&oh?ﬁtu@ é'd’rgg Pﬁéfrﬁécé&ﬂ@at 8 ér'i‘le o?toﬂ'%}eéubsl?dnce and then

movi ng the plunger ro e asplra ing direction.
asfirating tkmoeecqnstmxbe:plsebstamceIMQM lmmg#ne sypanger Aughlected volume of

struct that, al | ows ted venent, of t
the rieisttetnSindandd ey Profiadid 3 RIERodn Balfant guhere the
VORI 3 I tREN S b IBYRA thdtr RUGBlivereé@rdaes befthet same &Y different than the
reversing the direction of the axial novenent of the

volgmemgefr thedsubstaneespspitated ime theoppeingeo baed t hhe syringe is

BRI BB BB BB e G FesH e S o i

at t Fheedisahlirdrengoblaqisny s YR thybtHeragial hievephemtost the plunger
rod and the stopper and is not dependent on the

roghwétht nesReek tor the %tr@}gﬁeti’ar\ﬁﬁ”t@ﬂ%tq HL'B §E?PPﬁ@ebVoH}qV€]9 e plunger rod
in ttﬁ@ és‘jﬂ”r%hlhgoalrréﬁg)éﬁ;;ﬁ@nb%wp tc%ﬁ?(;@d : t(g rigéhbﬁ{mger rod through
strdemre dtav adllows hxhltedea)daUgnmwemerhlteof the stopper with respect to the
plunger rod. The disabling mechanism is moved through a series of stages by
reversing the direction of the axial movement of the plunger rod with respect to the
stopper to move the mechanism in a step-wise manner to the disabling position. The
disabling position of the mechanism is attained by the relative movement between
the plunger rod and the stopper and is not dependent on the position of the stopper

within the syringe barrel or the length of the stroke by the stopper. In this manner,
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substance, and the di sabling nmechani sm can be actuated
after the final dispensing or injection stroke

wo egangi4ess of the position of the stopper in P&EUS2008/001386
syrl nge barrel. By actuating the disabling nmechanism

t he st opper cannot be retracted to aspira anat her
theg 8¥inge, @§SEMPIY% ¥ iahiR to HisRenssue des! iﬁm%msmewg or other

subSIRES A%y b Hré%bﬁﬁé r{ﬂ?&]%ﬁ@é i Be%t@ét%@eéfﬁeerCiheTﬁh%l dispensing

present syringe ass provi des an I nprovenent ov
or meclnonasttol@negaedlebs mltlhe)\ploegloa orfatheadmbnpeiuaahefsyrmge barrel. By

uen ho n by the user_ at the tinme of
actipli, Wi SORE"S HERGRIS, Shensiomper Henad Jih retfigdato aspirate
anUt'h@P d&'ét f’HtB'tﬂ% Hahe? Bt QI%W@%‘P’QSEUM{EI%Q@ remaining in the

drawi ng a sel ecte anount of the rec tituted
syringesbhameldotscdispensed.he syri nge and then del i verl ng
ontentst The sel.ected a

theTﬁ of. the SéETI}PE\%, m)t it d

t he ' PEPSRRETHBEC AR5 Rroyides,an dmRgvespey e%" ’tﬂ%‘é?ﬁ art devices

by aewi la VeiaBie db§e AT dilukht, eshodkntBietHd §§éﬁél e @ﬁqetéreuse to be
user. The syringe assenbly is automatically disab

drayyn into theesyiings, dispensingihesditugnd intafa wial cwalmn@atswﬁtance to be

T e T e
thet Syviigé ahg ttﬁérﬂ&él’%nr@"ﬂweoéorttbﬂtssdﬂ th@%/nhgér eThé beleetyd amount of

preventing the stopper from bei nq renmove
thepf%’@@ﬁt'mt@d sebstange max beyequrjortlgsy thap fh%f’-ﬂ' Yolugns; fegonstituted

at ﬁge?g%g@ Y’{”Sﬂtﬁ& er eﬁ"ﬁ%t @?W%@Q?S&ﬁﬁ&“@'é’utggl%tk% stabled after

mor e det ent
thet Hieaplinjegiion rstnhket heAfterxthmmmummerstmeesbf the ssyrimge plunger the

cispHling IeclERTTdb 2valsd) (oo Brevgt aaevaingtt pbds stopper toward
thée Erdi‘r?ua?te%p@lr tlﬁe‘égﬁ EBI% dl RRe Ry BRIventifg Qﬁbeﬁbﬁper from being

e present syring y provi‘des an | hprovenent
rernoesd pnd erevertingeeuse of tiye pyringeltondrasy Buiduotouitsschamber.

Wh h whi_ch
ot WEash ik PESERT &vindh csRamiaie Rab dipe Sel® lsfihis qnythe stopper

and "oy Br?"nhdre\’\dét@nfb I en IpIIIRIT 1oAT the Fh&XiI MU rRINISEGS strokes the
to deflect the syringe barrel and Iun?er to def eat

syringe assnbly Wil aiawi ean be varigd &y tbednitiat Bosikier obthe; lpeking element

wifftpSdd Biné Borbel EEfEnts 3t the Aot IRBRRIMRT 40 can

t heThegiresentraeingei asssen#m;abk@ndesrpnrm@mwdemm@rmfr art devices
the present invention_ is that in many enbodi nmen
by mwﬁm arfdrugtweowberain ﬁh%@Q'ﬂaﬂtSﬂUh@h 3Jlow H‘%&qﬁt dyetion between

thetppﬁjrqggf 'ré&(;gn\f,iﬁﬁﬁlsttoﬁﬁ& %%rﬂéme@%fe’?ﬁél \k{ Wftﬁﬁ'ot?l% Bi0Rger rod, safe

respect tot arre
frodi sittemptsdtoredgflect tief spingehebdroeikang pluegentto defeat the locking

AP 38 55, BBy oBinEE S e Elaral . 1t may be
pos&ible 850YéMELtt e barrel to contact the elements and defeat the locking
mechanism.

Another important advantage of the present invention is that in many
embodiments, detents and discontinuities that function to achieve the desired result
are annular, so that rotating the plunger rod with respect to the barrel will not distort,
damage or defeat the locking element. A single use syringe will not be effective if it
can be easily manipulated to overcome the locking mechanism for removing the

components for re-assembly and reuse.
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conponents for re-assenbly and reuse. A further major
advant age of the present invention is the single

woée@sgbtaBe zone in the stopper. In many desi gnBCT/82088/001386
|s no single point where a breaking feature may be

£ o Bdufher Bedcadiiios uie aifRent fHEntad dsppingly Hagible zone

in fHér §t%pb@rt hﬁ rﬁéh@@%%ldrﬁdme?e 3 ndt diggt pélﬁt We@éta bR&aking feature
ocki ng mechanism I the present inhvention only one

maazrtaaadded sffestivelyvarik bve or anerei cornpgoments will havedoabe drchestrated

o Btk wiidPhRY iRyt 2Rl forthi e Py oG A S Glin ceteat the

Iocﬂl afneehahigki. Nth thé Pé@semhhve/mtdh @rﬁly'dﬁia' QFéaSHééé@% be weakened
I ni n{graa chanber for retaining fluid, an open

an@wtdaucﬁa bnlpcatrd safeifsaraloussideimanipdiatigna di stal wal |

hav S [ Ui . :
conplr PRS2 Rl el Y dab iy sl ab e stgugture includes 2
balfreblha\ﬂﬁg adside avgirwith eml inside surfacerdedipiy dichiapiberfar retaining fluid,
having an interior surface defining a cavity therein

an\gpeR Rroxiraalsend gad e distal end infduding & ¢@fa|§'¥ﬁ“|’ hawngfa passageway
theé?@ﬁun%rfgﬁrﬂ |@Q:on‘ﬁn§ﬁ&%ﬂ?ﬁr\?6lrt]ﬁ?ﬁétéﬁdrﬁbérﬂc'W%ﬁjol[?eaté NSunger rod

of the cavi unger
inchelssnal proximaV lehtj dralsaml o@leatdiktaeedd amhrtg an intenat serfdce defining a
and i ncl ud? t act rface and at | ea

t
cayiistsfennith L ieestne d6an O Bisiar SdeRIeLthe plunger rod. A
SeSSRIAUathP ERbIBY Jidne @i.h@@halof% 689 P48 glnder rod. The

h the inside surface o barr el
seextdang |cag|t3p hemawdulstgv ehdcfmd aprexgaial egdearmmntudea\a ngn'@ct surface

d to| tt
anfl e o SRRy 38 the Belitvo A tgPi Pobidednseding element
haWihgd p&fipheraksaace fdrﬁmg Besel @ithtRé ivide @lirfabe 0P @5 barrel, and a
The secondary post includes a proximl end and a

poski extgndingd peaxdmatly fears tthensealingcelementi having a pgoximal end and a

cisfdl o7 TetR 3 LI I bosh cBip ' 365 HashorA  sgpondary post

extehds girokiendllyr axially fiong thetgroximal gndogf des pbst. alMhevsédundary post
stopper to npve freely axially with respect to the

mcb;%prqwaf gpd @“ﬂ%ﬁt% endsanthatkleast Pﬂ%@'ﬁ%’é‘“ﬁ%ﬁh@@r‘ts surface.
0 t r i n

RS EAOAEP RS BEsl8heB! SPRRI RIS IS S8R caviy of the

plutiget abdy Structate=tbrflonitieg mpfidn asl pr«wndidae tplaliogethe sthpper to move

d t ft
freplyaHibL O TBSReE I o B 1S 180 Tarra TTRSS A Siaes Soual the plunger
rodieéﬁw%&eobrm thB%téﬁﬁé}nr%ﬁé/nQ%‘ﬁétlo?\% @rﬁhé‘gai"rePaﬁé a&# transfemng

surface in the secondar CaVIt barrel and
praqumebymtandeust,allwdlnelo;eectém'caelapphg@sto tbernllamgerrr@dt tb)ethe stopper. In

{ th
OB B BT RaBR 1 ST, of thidopl matBnCbeBiEty, HRE stiilpr and the
plubger eod AN deRemRsP By any seeshdaiyadoRcdntatRingd cantact surface in the
limted distance of |ost notion is within the purview

seegndang cavity ehthe h?/@ﬁ't @Qﬁ-‘h Fh%d isgenrtimtycdrethensecandany pgskcontacting
thegfsrg({oﬂldadeé’amr O ABAI IR th8PBIUnge? FIET eLAR P Unbination of
discontinuities in the secondary cavity and/or on the secondary post that provide for
a limited distance of lost motion is within the purview of the present invention. A
locking element includes a central body portion having an aperture therethrough, at
least one cantilevered leg extending distally outwardly from the body portion, and at
least one finger element extending inwardly into the aperture. The cantilevered leg
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| east one cantilevered |l eg extending distally
outwardly fromthe body portion, and at | east one
wo 2ovgmp7460 enent extending inwardly into the apepCT/Usm08/001386
The cantil evered Ieglncludes a sharp-free end directed
ut war dl urface th

r_en I Nsi bar r.el
inclide: hestiarerttee S0 JEectsh ol e reiuaginiee | BuRe griace the
baﬁé?ﬁﬁatthbsm'sféiet béﬁédfe RIStk QlﬂlﬁéeWr@)é]‘ t’ﬂﬁe SBéiflﬁg fdigment is initially
end contacting the interior surface of pl unger rod
pogpitione¢dravithythef sharp-free Bedsqordaetlr@tf@mtermrtqu@mfgﬂﬂe plunger rod

prq'rxﬁglml)gg? gf) o:fslélﬁ'tag @(? 'glehé)rﬂﬂlg t#?ﬁ&&%eﬁé{i@wp@ %osttlggosmoned in the

ap&Riiea6t thedotkifg Ielléﬁﬁeﬁﬁ\bvhmﬁ t9é fih§er elemernss coMaCHAG the proximal
detents, so that ap |elt a proximally-directed force
S\I\,ﬁi %n

mash of fe pt (F8d twe 9 Ros@lithal anrlyipara eroximagly-giregted force to
thegk)opggl; 6@ %fn% I’;rc% {h%xbgﬁollc éfa gtsggaf;?lﬂﬁgérr Eogrl FJ‘?nove proximally

unti the ee en

withireepecti tot the stoppenaintihthe freerersliof tae caftileherep Ileggmbves distally
rod cavity to the at | east one detent in the cayv

alonggthenianel suEleGPeO'r the Plumger rgd Fvitgrio i sdolepRbo® detent in the
ca\ghpgﬂarth‘eo TR rdvis PIlH@]%IrHé‘W c"agg %rihé‘ SRB?;F%/P% move with the

rection or a se ect i stance. Subsequen
plumgel yodhin a ptoxinzldiredtiordored seteated distamee. pSubgequemw applying a

oS S Pk 6 AT PR BRI 5 er e
thé BrekgBere] & RivedH ERtdIdireRO8R Withithd 1ddhd@klement due to its
p |

| east one detent in the cavity the structure for
engagementywitht theratcleaskene tietenioippidve tta)/ltrywailldhetsirruo;ure for limiting

el e S S AL bl BBEFRY 8 iherce

fluidofred the thamblernoSubssglieritlyl agsiying & NsrorimaIgediréd?dd tforce to the
nove proximally with the free end of the cantileve

plunggr iedivily qaéqsstmeemlynaeéf%d tg na@\eh graxifaaliy, ayithethe freg end of the
caﬁﬁéflé‘r‘e‘a Igé dﬁgg ng E[Q%E é/ &’lgt %Ioﬁ$%£’n%‘ic?é sSHQcé’B Lﬁ@plunger rod

anger r can Iev €g engages
pasmeouas&m ehdasf tieé plurgdraodealo that tred pamtrlewaed lpg @nigagkes the inside

of the stopper for ren the rin
SUE@%%EEFW bagehis *ée'Pg)rﬁé‘?n‘efPfﬁélﬂPg‘éH veRgnt Pﬁ%‘! %tgpaer for rendering
th@gwai@ﬂ%m&% eaX| al |l y-spaced detents, and a

post e axl a I'y- spaced post detents so that
t he Qthengambeditherds mayminciudeli &t @uhgert wodt withs twe f axielly-spaced

defiiie AR coPRrgRUR DIRF ARNSREGPR AT AIENE Sl e plunger rod

caf ftfé hMeaxma{dny tRRAHAE s AR FEFY §rdatmtahﬁmdaiown@fether Enimgev rod causes
i nclude two axi all yspaced steps, each havin | unt

thes lmcm@eelamelnt ¥ angage theinsise suitaceyof thadratre). £ rom ¢ he
e 0 e SebRp sl BerBhBLBP g Bnadfbelned el two aaly-

sphtéed istepss letaf:aqem% anisiung sprfage @a|ltb)dl$tGW@hd laxtemding inwardly from
bl unt surface at e distal end of each of the
the inderioreuriageraidhe plunaaidPg radially i nwardly.

Some or all of the three axially-spaced post detents may include an incline
surface extending proximally inwardly and a blunt surface at the distal end of each of
the inclined surfaces extending radially inwardly.

The syringe assembly may include a locking element having two cantilevered

legs positioned on opposite sides of the central body portion.
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The syringe assenbly may include a | ocking el ement

having two cantil evered | egs positioned on opposite
wareemsImbo t he central body portion. The struct up€r/iis2008/001386

limting free axial notion of the stopper with respect

OF a8 REE ot PRy sk oHe” oBlighad epiBpBB! WA respect to the
pIuﬁQél* P AR inelufedaORrRast oheanbtiomdimiig a@iscohfihlity'en the secondary
discontinuity in the secondary cavity. The at | east

posirrwsmne@ntq engagengt igast oneimatier ligifingadigcentinityanythe secondary

Y. o C
<" B BBt e T4 RN SAHRSLLAP o ShECAARCAR ost may
mcI@Jd@thﬂf olLdlarsiBe afitetivig C projéstiorayarid chel dat aéastnmedhwnon limiting
directed projection. The syringe assenbly may incl ude
disgoRtiity] mpimj ekingen red Sesendant a%\étyomae/h@c&%p@@rmward'v directed
prog&[?fow oned to contact and force the cantil evered |eg
war dly when excessive proximal force is applied to
t heTheé lsygagera:ﬂéemblﬁmna} tresigede Boradied iprojeetivh orl cak isugface on the
el enment ' s ergg)}gerrent of the insi e sur&lace 0

t he
stopgper ec?osntqq{@ ﬁ@@taggs%r%ﬁyr% fau,cgﬂ pvg\'%{ Jgg gqutwardly when
exé%s%ﬂ%‘o 8§|rﬁ§|“f%r(%1|st5t?plmptﬁb i @S@dl iAV¥n Eﬁém@t%‘g%rcome the

I sconnect fromthe stop eal 1 ng el enent
lockingi elgmapps iengagement obiteeinsidessyrfanei mfethé;baurei ected

f to th I d .at.t Tt t

| ockNRENSRe RS SaH R ARRED i HESTH, HeohiE AR ohrtRe stopper
whichealRals fle pilitgef Fod @b RlistorPeet fravh fHeBlopper %@amgfélé?ﬁent during

reduced cross-Sectional area which is weaker than the

applisationrnd execessive prasimaliyaditedted foreado dhe plungesfrodte an attempt to

ov%rgaﬁﬁa t}u%el8 &lﬁ&% %"gﬂé& gﬁgﬁégﬁ%ﬁ %ﬂ‘ e%g@é g\.iéria aeP§f thf.‘hbarrel The

frafyibie)@enasARIYPLymihige haw eareadbf cedlicerlicrysosettithal area which is
i nside surface of the barrel side wall positioned to

weakghathan He prst praribe serprsiary most de larags Quisidatofuiienzone. The
fraﬁglﬁ & Bh8: &' ﬁgs@ Ofled %nitﬂlﬂcﬁ%;?%gﬁtredt h%?rﬂhpsdr%e frangible zone is

a e of t rrel € assenb
necesdangle a distal wall on the barrel having an eI ongat e

t| p_ext endi ng di st t heref rom ha ing a p ss.a ewa
P76 SRR ARSey HeiTal e saelanBnay gtdﬁegurface of the
[ |
i 1 e S O L e
theesmarpefrqg erd imin ecardactnwitta thaiimside M&wfdhgmarrﬁie

d of th dl I t
G i P vt SeremBl oy JoORRE: = ey AN e B, qa{ﬁ'?ihavmg an
eloﬁga@nmﬁatémna«a\m@h disgallpaspasser. Haahgera elﬁib@%gﬁiﬂéy in  fluid
an operabl e syringe assenbly of the present

comwern@atm withi thg nassepewayi widlhithe glistak wall @f dhe lanigdesThe syringe
as@erRBIVr% y%%g)\"drﬁ%éqr%@luabdaen@@blle cannula having a distal end, a proximal

end and a lumen therethrough. The proximal end of the needle cannula is
connected to the distal end of the barrel so that the lumen is in fluid communication
with the passageway.

Another embodiment of an operable syringe assembly of the present
invention having passive disabling structure includes a barrel comprising a side wall
having an inside surface defining a chamber for retaining fluid, an open proximal end
and a distal end including a distal wall having a passageway therethrough in fluid

communication with the chamber. An elongate hollow plunger rod having a proximal
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havi ng an inside surface defining a chanber for

retaining fluid, an open proximal end and a distal end
WO p@Booi4eg a di stal wall having a passageway PCT/US2008/001386

therethrough in fluid communi cation with the chanber.

An el ongate hol |l ow pl unger rod having a proxi mal end, )
engynap ey Aistall erg @rghananteniaresyrtaces getinipg 3«&avity g rrovided. A

. i e . Cing . .

0B s bl g SRR BARHHASEsB3CEdrfng a soal i tre

insidee surfaceeofs thé asarrelf aheabpostelprajadtirg grekinmallyj &om rtbe sealing
r oxi I e sea el enent | oc

elementud s'oiék{f‘rég%]erﬂowl%%t Rl yapohigg)gpg%iﬁge 2 teast one
carﬁgﬁé\yérgg‘r{% %%Fér_ﬁ}ﬂrgg{sﬁii]g/ &S&v@'r&l&l"”f}drﬁ_tﬁé’tb%gcﬂdﬁi(‘;r'liﬁoﬁ?b@ least one

ody ast one’leg includes a shar
legfineledanca dhagrired and dsectey dutwaediydgr eggagiagi thei inside surface of

inehahBa e IR ltenns MBI SoRGEE ) TEHAT dha movaby
eng?égélﬂﬁﬁthrtﬁg Pl 1B iRterforGRirfadk! WSitkutterd © MoOidedelr indexing the
or indexing the |ocking elenent distally in the

lockingrejement distally ingther pikngear ratbdudng eroximal pratigeef thedplunger rod

to B RY il HaPd o 1 ol Mo RAG bRpiistatty on the
postusf the Stopbal Id_)ljriﬁlif; rdstatiyl diricteth nidtionhef tHel pugiger @dd ffor delivering
delivering fluid fromthe chanber through the

fluidaiemgthdghasibaicthiewdh shei Rassgoswaded ictyrenis; pleg provided for
imFGa8T §8 TRATETRG 3 1Bk e, st FEBRE bt 16 o atow
theeinelaring efntthef lockiag elgmeat pndXfomabplyirangrakirealy land distally directed

directed forces to the stopper fhrough the plunger
forgegito éﬁétPBE?ﬁiﬁo@@W@n?luﬁggr -made of sheet netal

?uc{?héﬁ?ﬁ}ﬁ# %'I&ﬁénﬁ@%?'beaﬁ% ﬁé&?ﬁéta[’g?clpgﬁ osttz?]inless steel and

i ntegra ormed o her nopl asti c nater er
theestbppéemenay teef indegrajbe farbiad efthengeplastie material t he

present invention ipcludes structure for controlling
FheARPineT o rodiBent ot e iRpeEBlsbarrinpen SreepBl dothe present

inveRBoM lind1G8es shrthctule T8F BoRfrENMAGtha Frded RfaRimdtion of the stopper with
uni nt ended novenent of the plunger rod with respect to

respiest t hspelunger eatbiadhelpddremgnt accigentsl greudintensiedygovement of the

o PgBPiBY" wihe ksl o Be MERT. o, Aoid SBling B  phgsive disabling
elehtigifts agi ahe N@jringe absémdys twhillee hoti Giding &is ectity ontehded purpose.

pl unger may include the inwardly directed projection
Strygture dop ranialing deeenaxiah mation, efsthengtoppet with fgspgct to the plunger

maPRERe e Pﬂ\garggﬁ §iré@ed tﬁé)ge&‘ﬁoﬂfoﬂ li‘ﬁe?) b 304 rﬁ’é%ﬁr_tnga a free end

I’ncreasi ng ce req to nove St opper Wi

frictioapiyc tontacting th¢ watside sadacéhof the rsecondaryf post increasing the force
controlling,the free ial noti of the stopper with

ek BHIRIMPYE e SPRRE U BIPAEL O ANe BIYTRET G0 o pr oxi rmm
receng stfuctre f@H&éﬁﬁ&li@?’iﬁ@ﬁ@e @xidl PRotRALOMAR StopSS with respect to
adj acent to the outwardly directed projection on the

thes phngearrpdpoey alsd includetalproxiow secess lire thetasitside surface of the

seééjr{ aarycf epo%i atdjhaece%??c? Wea E)th\ﬁgr%ﬁy 893&83 ;;rf)ﬁe@tigﬂeon the secondary post
and a distal recess in the outside surface of the secondary post spaced from the
proximal recess wherein the distance between the proximal distal recesses
corresponds to the free axial motion of the stopper with respect to the plunger rod,
with the free end of the inwardly directed projection being in the distal recess when

the seal of the stopper is closest to the plunger rod and in the proximal recess when
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proxi mal recess wherein the di stance between the

proxi mal distal recesses corresponds to the free axi al
woason748d t he stopper with respect to the pl uPgEUS2008001386

vvith the free end of the inwardly directed projection

thegset)oet e SBPBEELs e oo ugep RgaT i T frce applied to the
pluﬁgexrcmﬂko HRARStheMea diR) 6BtHe Pivdrdlg Gttt projection out of either of
furthest fromthe plunger rod. The force applied t

thet recassaadar gieaten tharoike faecer reeuigsd tomever thm@é@qud along the

o LR ) 5 iy B bRt Tk S5E 38y rotang e

Stogb@ﬂﬁhtlﬂ%edl@talsmdgt andf proxirmal st grsiticdr yntilotie application of the
etween the recesses, thereby holdlng the stopper in
greater foreg.allt iggyefesrag B‘@Mh%?c‘?ﬁﬁ@ﬁ 'Bd ?tﬁeé‘ﬁ@d%rﬁ/t postigfe configured

s0 ftﬁgé Whah! fi2 Qfolﬁ)b@ﬁ awdemee r@eﬁod' ird H{e;ﬁf ekir&fhe! Eagmons with

€ recesses € secon ost are confi gur éd
respeat tovezcht bthest u'p:qaéneeaeddtdsfethaal inrwegrd lyr dmeeted projedtieinr preferably
extreme E I,tlons with res

h oth f.
xRS UPSteRUa IRy P dBE B 9e8 RS Sreensep b fgsifably no more
thaPE5 %, f IHE 38 tthé'uw Ry a.ré&eeepre}@cwﬁ e§éft§ %ﬁethefodté]ée surface.

recesses an eslrab y no nore than % of the force
t heTha\mlmtqredor cantealipg omaa;cmcmdeeaastel eceshén the outside surface

urface., The truct refo C na
of féadionafiBastiednibe Hintdl i Bl e aecDetR pb Ao uifeif e free end
of BQH iM@ady Bfebicdt plojéctibrPls imans afistadaeyedtohen the seal of said
wherein the free end of said inwardly directed

stoppey iciosast to the plheger sadipoteakihe fafies appked kusaigh plunger rod to

] YRy PTG B B At hBLO, recess i

gredtet thaini thedo ileyredjuiredtte dnpvettasfreerendudlond théeutbice ahrface of the
recess is greater than the force required to nove th
segondans P Biegelon alding; 8 @dsgtom@é iBf itg ROSIAH NHY yespect to the

PIAGEY rod B g b abre 8! S RBREF forker 01 ot on of
said greater force. BRIEF DESCfRI PTI ON OF THE DRAW NGS
Fig. 1
of “ihe present BaET LasCRION K THE BEARIEE ona

gnd F}@ elWSOJ 'Q_éﬁ%eEﬁ@(\n@W ofth@ é%fnn?@%s%léﬁidw Bf ﬁﬁﬁ@r@@bﬁt invention.

is a cross-sSectional view of
syr F|g3e2 assenwgz elevational lenchivisw adfothe Iprexdma sendrqu the syringe

rspective view of the plunger rod of the
as%WF)Wg%fq:e grrbl y viewed fromits proximal end. Fig. 5

IS Fied B8 CrdsLsEdtinal YRV opried sym@gé absémBlyPbURigen taken along
rod viewed fromits distal end. Fig. is a

ling&r&pective view of the | ocking el errent of the syringe
aSS%‘fQ?W is a perspective view of the plunger rod of the syringe assembly viewed

from its proximal end.

Fig. 5 is a perspective cross-sectional view of the plunger rod viewed from its
distal end.

Fig. 6 is a perspective view of the locking element of the syringe assembly
viewed from its distal end.

Fig. 7 is a perspective view of the locking element viewed from its proximal

end.
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viewed fromits distal end. Fig. 7 is a perspective

view of the |ocking elenent viewed fromits proximal
weneshhPTyso 8 i s a perspective view of the stopprecT/Ob20081801386

syringe assenbly viewed fromits proximl end. Fig. 9

is an expl oded perspective view of the syringe

assEi@h|8 is A @erspgcn\ge nggmfathgesjopg@rt phthe syringe assembly viewed

ffoﬁﬁgs\iﬁfoskﬁ’ﬁ% @1@ view of the syringe assenbly of Fig. 3

ringe assenbly before use. Fig. 11 is an

enl Hfgg@dsmréxmd)d@d pespeetve ot of/tr@/\swfngtehassembl ge
assenbly of Fig. 3 show ng the syringe_ assenbly
t heFig: r$ 'Sa%fbief‘lﬂfg% p@ﬁlajkcgos$-isgcth@ |V$eV&r?féh13 érygeae assembly of

I3 Ming 10 Sy,7558 bR8ahol) GRS uide syringe asserdl y

nge assenbly during a first
di spignditnig aat enleegedzlpgrtlaﬂl&ross-aectmﬂair\m abdhé¢ isgtinge assembly of

cross-sectional view of S e assenbly oﬁ( Fig. 3
Figg ﬁo?ﬂ%j]ng e §Wn%és%%’§€£¥o¢ rﬁ{me?ﬁg asPyatiopstigkgecond
aspg §t1'2°i%_ e %ﬁi%ﬁ?eg p3rtidirb8s-8BchiohA ViER o‘?%é's@hnge assembly of

Cross-sectiona ew of the syringe assenbly of

Figs Bostiavgng ltiee syringey asmblybdiqnng a dirstalispersing akpke. at | on
15 i S sect.l

o1 efibitd i prlarged DeblaigidscsBRiondtyiSh SRS SHiage Bssembly of

Flgsﬁréﬁlﬁﬂnéfiﬁ@@?ﬁ @H&éé}ﬁbﬂf &Qﬁ@@aﬁ' P BYRTLAE a%b\'r@ﬁ@n stroke.
16 Ts an” en partial cross-sectional view of

t herg/ f1|41§ea®§913f993 RaﬂlailCgOS%SehtWWaig/le\M@féyemygege assembly of

Fiy Skl ShfegAStatol) SR i paiaen o ' °

SYr Figel ;apsgivehlargéd Ppastialcre 59 webtorfal RIS tdf ARe &yrin€ assembly of
i nternal conponents including additional structure for

Figo Beshawing ghe sydrege asserabbidwingd sgroad dispsnsing stroke.
Wt FE%a!VéFlfsgfn %@\‘Q:rggg rgfagﬁ?laérbgg _sbB ?r?‘ﬁ%?éw d?'tﬁ@%?fihgg gssembly of

stro arged p ial cross-se

Figv iBeshawing ltiee symhg@ assemblybafyercd s&cg:d dﬁpehgwgrsgrdkhe
fur her |nterac i on of tge addi ti gnal stru

pre hil? Is@ren rged pani qﬁs§,§pgp% ViRWwQ a’(|L11e synnge assembly of
Ficf r@%%vﬁﬁégd Bﬁél io 'o?’t’lﬁesin‘%rln%T céﬂpbh@nf%ylhbﬂh@ﬁ\ §§<ﬁﬂ9l’1éﬂ structure for

oW ng a |scont|nU|ty|n ringe
prebmnltleg rfeuseengblgu exernthef aocattemptetoemmravﬂtge ;ﬂOnge;r eod after the

enl ar artial cross-sectional view of the syringe
se%%%cgﬂ% g‘f‘ 9t PKe19 showi ng the breaki ng of the

St OpPRE™M Sifs an fe’h ?é@'ﬁ%rﬁ@l"@os@s@cﬂ@nél Viéw T tR8Is3Fiege assembly of

partial cross-sectional view of an alternative

Figarifozhaveng the furtherdpteragfionefitbetadditignal siruptuse émprevent reuse.
| nVﬁH.' 98 is an enlarged partial cross-sectional view similar to the syringe

assembly of Fig. 18 showing a discontinuity in the syringe barrel for engaging the
locking element.

Fig. 20 is an enlarged partial cross-sectional view of the syringe assembly of
Fig. 19 showing the breaking of the stopper at a frangible zone.

Fig. 21 is an enlarged partial cross-sectional view of an alternative
embodiment of the syringe assembly of the present invention.

Fig. 22 is a side-elevational view of an alternative stopper of the syringe
assembly of the present invention.

Fig. 23 is an enlarged partial cross-sectional view of a syringe assembly using
the stopper of Fig. 22 showing the syringe assembly before injection.
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Fig. 22 is a side-elevational view of an alternative
st opper of the syringe assenbly of the present
WO pwsobisen. Fig. 23 is an enlarged parti al PCT/US2008/001386
cross-sectional view of a syringe assenbly using the
stopper_ of Fig. 22 showi ng the syringe assenbly before )
i nj Bt i?dh_ls',:ia@_ eplarged parta gm@g@%ppalamew showing the interaction
R TR nd bGER R et rinB 3] P LA
Fi gFig225 iBian eBRrged partéllaogedectioral aiew of the syringe assembly of
. crgss-sectional . view of the syringe assenbly. of Fig.
Figs 33 SHOWiPG e eyifjos ARttt Jne Peeend AEPEdlas SOk
aspPEiRtINs Hrl l%h\ﬁ/‘air%é;di harkil bﬁ)sﬁf‘sé_‘éi‘ibﬁw@fév@%%l/mg the interaction

cros@sectl ona w show ng the 1 nteraction between
betweersthemteppemahdplunger rahdf thie syrimgeyassegblno Eigh|Ap. of

Fig. 25. DETAI LED DESCRI PTION [ Referring to Figs.

1- 18, a syringe assenbly 20 havi ng passive disabling

features includes a bapetAIREDADESTRIPIMORS assenbl y
22. Barrel 21 includes a cylindrical side wall 23

haviRgfering deikiessdri&ca swings iassagbly R0ampring2passive disabling

8 o5 S AR S, B R, s
cylirical Sideawallg 23 haginggamaiyisidié shfaed R Wfining A ¢hdmber 25 for

comuni cation with the chanmber. In this enbodi nment, .
retainingifldida) TRaParrek further ingludes ap Qngfaaroximall @ity &1 @nd  distal end

3; -endi ng:.elst.all ¥qt r L0g : :
28pi‘|sc;ﬁ%@%§ ?ﬁgérleghﬁpogghhlggﬁ{gl %:ndﬁégﬁ‘ﬁg\)r??gat:& ?oﬁh%emqrough in fluid
comnheurcatzageith ythe nchamebeti. s trathisarbodiment; theedistaliwahbf the barrel

gl snielofintaa 5t o Geafind Sl SR 30 Rond o passageway
ther8BIrShdH Wgﬂid SORRIRCAtTN wﬁg%hefpééﬁﬁgé\?fﬁgli'ﬁ tﬁérHiélt'faﬂwall. In this

I's attached to elongate tip so tha umen o
emblodiment; barreh 2 1o includes b unegdis nanmile &7 baving tehproximal end 38,

32.in,the b | . dl e hub I b
a SRR, 300 & Wi d} BriettelEe TodoPoRtahard Of the needie
cahmila i§ AthicBEEd 36 icdbhddie tipestlise thab tinARees of itee Pleeb@aégnnula is in
tip to establish fluid comuni cati on between the | unen

fluignepmmsinicationgwithpassagewap a2 i thepbamgler Aageeqipl Jutpmay also be
a4 BB B384 P B e )7 PBRSLAGArRBA the nocdle

hubrengages thedelddgatentioperegialslishl flgiddcathmamitationebétoveen the lumen
surface 46 defining a cavity 47 therein. The interior
and ne Qéésﬁﬁe"t’%"’ﬁlh@a{?éfelf od preferably includes at

,ce AR 8Lty 2 indlses BT GEB pdfrtod 415 6o o1 anc o
locking ele¢esertVid . aRtunger racdi4d inglusiesce graemahesd 481, am open distal end
a5 g 2o 35 4 i bl T2 e i BB S of the
plURAEr ré8 préferatl§ iflBded Betkdst oer detdht. 2l this embodiment the at least
one detent on the interior surface of the plunger rod includes two annular axially
spaced detents 49 on the interior surface of the cavity. Each detent comprises a
step 50 having a blunt surface 51 at its distal end. As will be explained in more detail
hereinafter, the present invention can function without detents on the interior surface
of the plunger rod. The plunger rod also includes a secondary cavity 52 at a
proximal end of cavity 47. The secondary cavity preferably includes a distal end 53
having a distal contact surface 61, a proximal end 54 having a proximal contact
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herei nafter, the present invention can function
W t hout detents on the interior surface of the plunger

wo oehs/0dtago pl unger rod al so i ncl udes a secondar pCT/@¥2008/001386
52 at a proximal end of cavity 47. The secondary

suftd 6. LBt sel edst dins’ @Soshiuiy s heBing S A rfigogiment  the
disgér‘i’dﬂdi@! COPPIAEsS Wed @ PRo e_arilﬁilvvélltdI)l('j ?éi?écété?ﬁgrojections 56. The

r
iscontinuity therein. In this enmbodi nen _
seafinsiaoy camity 15 peefepably senalles tbanmavidy i 4¥narldieyprimease pagpose of the

rojections.56. .Th ecandary. cavity |.s ef erabl y.
seirlere ol R Bl SARTHEE Sy 90, {non 86 oS free to move
axiaRE Wit rgssedti toy the glangért esddbr W tifhitdde distamRer A8 will be seen

that the stopper is free to nove axially wth respect
hereinafies, Bisiteetrmetien Mérich allpwsttbg riusgemeas toamaye Indgpendently of

thef)?@ﬁgg?raeﬁb ffheeIr 1octkmsfI gllec?ﬁéragﬁ% 'i@cﬂeo 'rﬁggﬂlé %‘@ﬁu%%e of posit»ions

€r Tod to nove Imdepen I stopper

whith! ervsint the 1bcidikg 1of thed stoppler irpthentsirxelttb (peegdntfusigueses.e
of gositi ons. which end in the | ocking of the stopper
in

kpnss B leinciuslesra Pesferahly cirewlaglyshaged sealing element 82 having
! M . :
a d&'?fgh%ﬂ@%égfﬁeéf ?&%l%g% Eﬁé'l \ﬁ[tlln Xﬁépﬁé?&éi g%:ﬂ?g?m@ nt(\t{;eabarrel. A post

ving a peéripheral surface
85 sxtdnds proxirhally frendthes sedlancpelemeritantbhhas b, praximoslt er@b 87, a distal

end BB RSz ol toast 1% Hfre 2 Bos A o, B efifbdnent, the at
Ieat%ﬁ%ﬁb AR SQERR hciydd ?nrééféﬁéﬁy-l bé‘céd“ip%s?'&@@lﬂ'\tm., Each post

e at least two post detents includes three
detext gréferalpydud natsneckssantys isdudeadn pwlinedeswsface 91 and a blunt

referpahl,y but. not necessaril. i ncl udes, an . ncl i ned. .
sulfg Gecitohe Yiva Bngl o £odt elitee sarater S Wil i Sffifined in more
detfil R&@Mafid! it NEOwRNINT 8%e.puidieW bf the reBeAl MENtIBNNTY 8nclude an

detail hereinafter it is within the purview of the

empodieant haijea i Restvgthawt Idedentan AReeendanPosh 98 mytends proximally
o 8 o o PSRBT ST BBl Il @ provimal

en%’ m,slacdrsgﬁgan@(? érmilclatldeastaopgoaiisnahtimn@ B4, ita surface. In this
istal en 5 and at .| east. one _discontinuity on its,
embodipert dispoRtinuity S isuR radial araiegian haying aoisfallyfacing surface 97
L al : : . h b -7 . .
e e 2T SHESIIRY 18 1 By Bl TP R0 fochary cavity
of pre tpluder fad.t e seerdiotedy heminabovef thaeplphgemeod idree to move

axiglly BT epryt (iR Stasider pdioies QLRsawish. it Fisptiagdiment, is

coRtrSIIN & oMl 8fectidh gbi tfheeﬁhﬁéi’l'hﬁﬁghd b tHORBEEShASY bbst contacting

one direction by the proximal end of the secondar

proxoval contaat sufiaCe b8 fae secondary @yitf/ml@stherprpnénal most detent

89 G PR o bt ROE 65 ofaE BLOKIA caVRY astEhe diRer direction by
thec 8¥édntarppdst discbatintifecontiatBeg itite sbiyondury SeeAtp digsontinuity in the

post discontinuity contacting the secondary cavity
plumgeE&?d-i nuity in the plunger rod. Locking elenent 7 1

i7gc LHERRgIERBRE #1 iRABYEY LémPal todyAdren F2 REGRS YrPaperture 73

therethrough. Preferably, at least one cantilevered leg extends distally outwardly
from the body portion. In this embodiment, there are two cantilevered legs 74
extending distally outwardly from opposite sides of body portion 72. A plurality of
cantilevered legs or other spring and/or resilient structures for engaging the interim

surface of the plunger rod and the inside surface of the barrel are within the purview
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t heret hrough. Preferably, at |east one cantilevered
| eg extends distally outwardly fromthe body portion.

Wwo zooshdmsenbodi nent, there are two cantil ever eBCT/@8203/d01386
extending distally outwardly from opposite sides of

of Beriiesept gl A el preinder AitberE LS endis hufdrgy into said

apérﬂﬁe' ”Fneleéne?MS(fcﬁﬁfén@fthé Fger Wiement egtenad ér’@ﬁmhélﬁy @evardly from
surface of barrel are wthin the purvi ewof

thepa;wama |Emthof the cantilevered lege prefegebly dncludes a7sharp -free end 76
! rdI i nto.sai r
dlreeqy)rﬁg “f?ﬁﬁ[ %) er%g&gl%q érﬂ%ﬂ?s%éé %gﬁfggle pgf gtr}en%?rr? The sharp-free
end Bnaidl cxnfileosiddiegaget berferm&aah aply ddiffigapdtion eailse of engaging
| egs preferably includes a shargafree end 76 directed

theginSiler eHr{acer ofihenbaiGeln§UEh@Si # Shae §dge L€ onsr o more pointed teeth
anzgaih%eflk Th‘frr\]ec’ r\ﬁ&lﬂnén@?wjﬂﬁ%}gt ﬁ{)al){t @gpgﬁ%&' bf\égksge f%f Crﬂaterlals or

combihiations of haateriak, hbaebear,ritis, prefarfedito basé]arshaeﬂgmeoend made of
one or. nore poi nted teeth and the |ike. The

megale gpd¢it ,l,%@lqge prefaeedithat $hg jentipe dacking @,le;rgﬁgtobgrmgegrally formed
frof Ol AheaNSucH a8 Bldinibal Stediovever, it is preferred to

ave a sharp-free end nade of netal, and it is also
pr efrethisdernbatinidrd, @hinger assdmily EZemayltbd)eassembled by inserting

R D e S ——
the?ﬁsﬁl%ﬁhbéqn@’ tHé‘a%"tél' &y loPgké rlﬂuﬁé@r% th?éuglﬁ‘ta(betrﬁ@e 73 of locking

di stal end pl unger rod 43. post of Stop [)qf
elementhzh spnmattmtllevpoed Hegel 74t axteeddtowardﬁ@lrpu tye$haped sealing

o B340 55445 5o T80, 9 758! g0 o s e

mséﬁébllﬁiﬂ) Bér@@lezﬁ thrdugh dped SioXPREN eris 27 tb URé nimitiedposition illustrated
9 . The g@unger assenbly is then inserted into

in Bsm 3land11 G- hAseg Hheopings asqarablysnay be assembded hwn%ﬁmng locking
ele‘?r?ecﬂtt‘f‘f)ﬂwtblth@ 4|§l%‘n§3|d'b<2f @ggéln‘géed%%gd .ﬁk 8 ?t%gﬁer 81 into the

I nge asse I nser

opérh qumxitna? ehd of batrble2tl; ahdtlthemhsértin@eh@llww ellmdeathplunger rod

_insertin 0 r 8 1.into the open proximl end of
intg fhe proxsmal e%‘ﬁe?m?ewrl%pﬁ"ag t he | ocki ng

el efpid lmtiéng%%ltlbﬂ%f'tﬂé% kiR e%"sgéhfw Icﬁé’lﬁ’?gj’%h driént 71 is positioned

syringe barr he | positio e syringe
withdtsestarp-frdeoehd 76§ oointating the]miea;lopssrface)néthe/\plunget god proximally

of BmaifisaAees Stees 300k sl B O Stinnst §1 b heStiobéda Spsrture 73 of
IocRﬁﬁ{el%%é?ﬂ Bt 99RBAt ﬁﬁgérselﬁﬁ%r{tlw%tbﬁtsaﬂhé 7;§d}§t%r3§mﬁ>élly of two of
el enent 71 so 'Eci‘mre el enent 75 contacts

the th\@e@@stallws@apﬁdmt dﬁtm 88f propinaal end @f the-sgoandary post 93
is ﬁ%% rd%eé)tq?gétﬁ‘nga‘?mgg otﬂfé)&t Ig%é}n §R)q<{rﬂ£ é@kﬁ? ace %g[eéfondary cavity in

thePprmigeP ro thdbthedinclimed sadacsi of }he:most )brommbhﬁoﬂl dmtgat 89 is near
rod, and the inclined surface of the npst proxim

or seBtacing cantas Sustace-61 Gt toe distel en of She S6pOatATGaly. Contact
befwédn thE Hbinfl EAF AT theNSeE&HN A5t CaMd dbntd@Néd@fice 55 in the

secondary cavity and/or contact between the proximal most post detent, and contact
surface 61 defines the proximal most motion of the stopper with respect to the
plunger rod. Both contacts are preferred for stronger resistance to excessive distally
directed force on the plunger rod. Stopper 81 further includes stabilizing member 84

positioned proximally with respect to sealing element 82 and having an outer
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bet ween the proximal end of the secondary post and

contact surface 55 in the secondary cavity and/ or
weonsagtsbet ween the proximal nost post det ent pCEDS2008/001386

contact surface 61 defines the proximal nobst notion of

the stopper with respect to the plunger rod. Both
'"&ﬂﬂ%?@"&'%’“ﬁﬂ@?ﬁbﬂ%@uf%rd'mmﬁbp g’t%ﬁ%@ ling: elemgent as illustrated

 GEE52 S NG SR8 LRGP A f Betray s

thapothe sealkirg rmiemen’atd vassist hinr stapiigingt thes etdppey tel mamtlaln the seal
82 an haV| P terd|nEnS|on conpl enent i n
betyaesy t Pr%rrﬂ% Al serase of 45 s8R0 Slemens and § s?'Pﬁt%Hface of the

et o, (o MAmer e SoBper i Pp aRam flbSinyaty paralel o the
axislof temsyringenbairek i n st abilizing the stopper to

nehe il i o Eeine e athe @ e Rligat esimpREST s embodiment

incRR¥eseh flrétrlé’sdu%tﬂﬁ'éihﬂder‘fo‘llﬁﬁ/eat&pﬁeﬁrsﬁf}%p@%hg%ﬂ Bigeidh stroke, a

substantially parallel to the axis of the syrin
sed¢ond esplratmg/vstrokmarwavﬁnaltmepermmgmrome@flom rsérogﬂeua@@rr which the

syt Pl S Ao AR g HraD Rt Redh dempgeq; The disabiing

elehidrR§ t preVveht rark ihitsit &ﬂ@@@meﬂﬁ ofr ed Nosderoke a@nstofimal aspirating
final dispensing or injection stroke after which the

dirggtiomiereaby limitinamthe tnslisnf the swibgrcassesly 40 igopingle use. The
nunc‘ﬁ)%f" E)? s{rrﬁ@rlé% ?Trg 'ﬂﬁg ge?nt? J'eﬁ‘ﬁwé s&Rbhitdnéd Bp‘?ﬂé %L{Pﬁ@é’re&t aXihlly-spaced
PPEF I h & proxi na

det@ﬁm limuln@g)mimgeacﬁjbdloand cheebunib:emdﬂmaltﬁ@é%bn%defents on the
the s I hge asse to a sin e use. The nu e
stogp%ki@wwqrhﬂae arisustrekes itae syrngsimay NiRk& wil be rP@é?rm'ned by

é?ﬁerﬁg Mwesl%ﬁﬁ\g; gﬁe’g@i%fmrés?%cf){djﬂ\%e&eté & iAtfe FEJTl‘J?nger rod and

axi a post detents on t e stoppe
theHbetents ontthe stopper atsthedlme of Hiestsyse. ngor exgmpigkea wytinge with two

detgrtn T S aingss obandiibrs Sorharcogst fErtraf A crlbpger can be
suﬁ’;ﬂie@i”lbsth%mééieassé%ﬁ?e%aﬁa'b% bf o @trokes o fosestrdids. This is an

exanpl e, a syringe'w two detents in the plunger rod
ammmantrfeetyretoiptberthorueln@ata; single Isyringe @see caa be provided

wilfeiforeBE S i dicha B MG . T Tpor tant T eat ur o

of Referringaot Fign 191 5 s§ringe Aseembly Aty ASHEDlgedad draw liquid,
provided with different stroke Linitations before

SU@h aaistenilg. water gilkeniginta the ghamperméh%parrﬁbaymé\m @ proximally
dlrga}éuenl‘%éoﬁ tldsfgréﬁlfr:\ dﬁr@é’rsl%ﬁ%ﬁheaﬁﬁglnﬁ SHELF ke :ﬁ!ﬂfn‘;’er rod while

I nto rel by apply
holdlr(g(ltmmlslymnge rbamdd Thiscealisés tlee tphungerprodsto ﬁﬂ)\@nptchemally with

roximal end of the p|lunger rod | di n
i distad

reSBpRl g ehgapiBper TG USAliHadg iAo 0 ?acwwty 96 of the
scB ATy Sk RAPAON-ABADEghugenste SO g rod. At o
samectimearthe foas endst afc canlilevered! iegsi ¥4cmeue pdlsijaﬂytalong an interior
sur?gceo I36tc§]fe th'%I glﬂﬁg%r FoodoI ané‘tsrgarbepast blunt surface 51 of the proximal-most
axially-spaced steps 50. The stopper can now be moved proximally, through action
of the plunger rod, until the desired volume is in the chamber, as determined by the
user. It is an important feature of this invention that the user determines the volume,
rather than the structure of the disabling mechanism dictating the volume as in some

prior art devices.
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same tinme, the free ends of cantilevered | egs 74 nove
distally along an interior surface 46 of the plunger

wo oesagmsenap past blunt surface 51 of the PCT/US2008/001386
proxi mal - nost axi al | y-spaced steps 50. The stopper can
no I l.unger
"L REITRIGERE S Yl WY M B2 Bkpblec HB08 vl of ay

mediidation swch by ydshiliset mddicatiorarfor lrr@wnsumtuofneamsr nﬂuﬁfated in Fig.
this invention that the user determ nes the vo
12f@€ﬁgﬁt dispansing strokgds aceomplished BV @&BM'%R?FE% i’faﬁﬁ’l tbm plunger rod,

' pY,
n 581 LA ) BB 8, B3IBLPA 858 hango 30 s rovided on the
praXirapk esddofi thieo barrel ab rcélp otrqntmiadnotatbrn @fi thectbarasl during use of the
cation, reco

syiladatserl. iAs fegpluager Fbmoves raipbpdoding clarmeni 1 goves with

 theP5IRGR! P&f‘@?‘a(]g@( nG B Wk Wﬁ’f ?Igﬁﬁeorﬁ glhfh i 1R tﬁéyﬂﬂgﬁ él%ﬁwent 75 on the

I'n a distal ecti on, ng the barr
Ioclsmgr eleni¢érdrejidesdrom tpeomoetmmerm\oshw the xiertipraximabmost detent by
he barr.el t b I '
ridfpddn dfifed sfriaRs B 15880 iRliod Tt edngidl To@e Pt dribatee. when
théjblilhgbl' Yod teAtdchotR! stoBper byladtoreast the tptokiffal indnekthe secondary
ging the locking element with it so that

post, a@cbcoeta@hﬁnrfa% 58rintthe plergerigdeandienthes praxésak mest post detent

an} RErfit S RRe e SibBraal beslifdig ES i Eitegl atong win

theopluhigee eod &5 dispehestligui dilenfréehpl dhagsserringb, for example, a vial
contacts the stopper by action of the proximal end of

of ypehiizged merdigati¥st and contact surface 55 in the
Pl UpGRL, 1iRd &.ﬂ?érg f\ﬁ(?eth@r gﬁg,zeﬂoﬁedgegl r 8 E i the syringe

cont ac surface he s nmoving 1 h a
assbmbtyl ofdiheeptasent alvemgioni rhay trioev pewnsest to adthtdcaw the reconstltuted,

L e 1 Do i
in F'ig%u‘?ﬁtan@n‘m t B o}%ﬁ] bi FB iR AL &R O FGICe Fiof: plhhﬁer rod while

rrnge asserrb e present | nventi on may now be
holaiytgjtme) swlngelrtmmetlhme pbngerirodt will, mogedn- a groxired tdirection while

d' C ‘%ﬂt ayvgldlt'qr}ﬁai(érraigqﬁ/rfglog 'gﬁg{ry @'S;g ebtgscﬁ@legtlon to the post
de@r@%m&héystﬁbbéﬁt eprdxhse niotidh ohehe! ploager red dﬁljée% the locking
hol di ng the syringe barrel, the plunger rod wll

element tprogveelativeli distally mnlgethadawnwuéﬁa@ﬁémthepllmgqr rod so that
th({ E@B&%g gﬁb %l of tﬁ%ac;a'n? c@l tr?lo%% ﬁ‘& @Hﬁ:ﬁhaﬁ ﬁnost axially-

ent on the s rOX|na

spatethgiap 500h tasipRmgeheod Q@klnélgeebmmretdjsmb\aalaIIy-spaced step 50.
relatively distally along the inside surface of the
Proxigndgemnotion Qb “E"haP'UPE@r JRer quor saugasidistallyifaging surface 97 on

asEERNY 864 hERBBEN SOUT. o r ANl isgtea projecons 56 i
therseeontiasy aaviay salthat thmstedpet epw&@nové’s eroxiedallyotitrotheoplunger rod
thepun al ocau s. distal | g, surface
draying ORI JreCaion Ba LBe R, 28 Ol e SHitidR Darrel to an
aMd‘dﬁ@H@ié&nﬂhé@%&Qﬂe Riser.eTheio&kt dfmedication drawn into the chamber,
and therefore the maximum amount of medication that can be delivered, is
determined by the user at the time of use and not by the placement of the
components at the time of manufacture.
The syringe éssembly of the present invention is now ready for a second and

final dispensing or injection stroke which is best illustrated in Figs. 15 and 16.
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the secondary cavity so that the stopper now noves
proximally with the plunger rod draw ng reconstituted

wore@soat4son 34 i nto chanber 25 of the syringe ber/wstoos/a13se
an anmount determ ned by the user. The anount of

medicatbRARsrIRerd e the B hgeon B s oesaft desand forge F to the
pluﬁﬁbﬁfdﬂ Bﬁds@? thé%lﬁﬁg%r RId fohmolveNR aoﬁlstbﬁl%u%%ﬂoﬁ%ﬂb)’espect to the

| acenen he” conponents at the tine of
barreln uAadhermungeferodyadvaje:e@slgearﬂlgtaloculreqt@npﬁamﬁment of sharp-free

en%ﬁ; ZE é)ﬁ'ér?%n bo'czﬁmq ﬂerggq"’h X{H {r} W@Smgg % t%lél Ice 50 of axially-spaced
stephlwtﬁo%gctheno&.@g eléxﬁeﬁndusieﬂlyl\&sitrmtﬂr@@r erhént 75 of the locking
delivered to the patient by apply
elem@ttandqa @veretbeecas%nwtm@lquhwﬁaqmgépf tbe posti detants distally to
I
el P AAEDoSi08it BB ylrt Pt SRy 3 Aol fod contacts the

stopper, Yath thie stoppermnengaggerrd mbve h@ward theedistall endtfdhe barrel to
the Il ocking elenent with the nost distal blunt surface

dispeneg t%(P%’PWISs?JfatE‘Gd*@(‘% though the RRSALEWRYng
ele t t 7 ;

Iocgﬁg syﬂréérrgér?ltsgr eéggvné;rw tB ﬁgﬁé{% r%R)(rrlg'srt\%ale c{)i ne%|scarded. Any
attempt m:mcgleltrm‘ pluhgepoxt irdatmokisnali diteztibnp with réspaobde the barrel to
t al ost det en n the .distally-novi.n .
refi] oy ORGA ST A O fuiner b oyl cBUER e JocKIng slemepyto disable
theoéy’fﬂ{b%r. SR citieyfy,  SVBES ﬁlﬁ@trﬁte%t )l Fi@@dwfaﬁd“QSbéFRF;ﬁng force F to

to di'spense the contents of the chanfber throug
theppkiggevad. mm@r@ymaﬁgtreazt@enmllyallm thewluwegsr wxktp ameve a short

dlsﬁqj{ﬁeg@%/ t%% s?u r%\‘rg a dq%aYG A? ¥I'é%tqc$<ﬁ}3 ltgﬁwq'}ﬁ\és%gtg?qué the distal end

of tHeeplimigeeirod Qarfdeéngégé hﬁsl@drsumeea@@eﬂbhwef on . flar ddidition, a radial
use Wi I'l cause the | ocking elenment to disable the

projgetiongia. thgfesmntafcam purfase idsenithe stannar ¢ pesitiongd to fgrce sharp-

freénéjndls8 76a§P ltP(é q@cﬁlﬁ%ﬁ?ﬂﬁgw gbﬁﬁ%rp lirﬂ{ggtﬂé éﬁﬂgfn pgrrel wall as more

I rectron unger-r

prcfiumew-tjlrdfteﬁafm@ isnhised frhan ?’am}rjmptftblempe%wk&r]!yﬁbusfe thbesyrmge The
OCKI ng e enent sn t t he sta en of the.
cam| shifree MRY @@H&Egﬁ 1S5S A BerN&OD INYYE 'ngma' gam surfaces

po&ﬂoﬁé’&“t&'éﬁ?ﬂa& l:q@dlekm r QlefRfdrt artifeveh&d &N @arhidlrface 58 also

surface 58 on e stopper IS positioned to force
inchidesparstep hfito Tithibthe Wistanaesk tmgy sédppezmotes timex proximal direction

o RHE OS5 e Dol L EOLIF 8 o rocma
maotiohi dfdRe sfdtg)é‘ramanagfam@ tﬁBthleorﬂ? RUbATthe sytiRgE o W@Me in a volume
be one or nore individual cam surfaces positioned t

of anstthan 10% obthe medicatiaendosentAgcerding ||ruggase3érf®rce to pull the

o 358 EP B R RS i B e opgasement o e
shadp-fede kaldp f e leRing dlenfeit #itoahe bagresyri nge. |t ls
desirable to |limt the proximal notion of the stop

to # igialsmwitbin hetpyiview ghiRe arassat inyentign |t‘hg§>é°‘f'getaa@'§c°“t'”“'ty
sulAﬁ‘ a%ryd?é%iﬁ% &f R}o?écglsobg%?ﬁor %ngnégﬁ@%e&ﬁk%rﬁé?% illustrated in
Fig. 19 to further improve the engagement of the sharp-free end of the locking
element with the interior surface of the barrel. In Fig. 19, syringe barrel 21 includes a
barrel discontinuity in the form of an inwardly-directed projection 35 on inside surface
24 of the barrel. In this embodiment, projection 35 is an annular ring projecting into

the barrel and extending 360° around the inside surface. The discontinuity may be in
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pl unger rod out of the syringe barrel results in
i ncreased force of engagenent of the sharp-free ends

wobooshersocki ng el enent into the barrel. It ispeal/882008/001386
within the purview of the present invention to provi de
a, di SC{)nti nui ty, such. as [ecess or ro|1 ection

the; form gk ap; Ui, praigetion. @ﬁ‘ea'B%H’ pef ece;§ P PRS aH“8EP Pfpiections or

recesSes Khapadf ¢/ bﬁgé?é@f Hﬂréé‘@n@@gmmaéklﬁ? éIBfent 71 to further
sharp-free end  ocking elenment with

increaser thergripuof thedodking istermant en the imsidegsuriace @fythert@rrel

055 o B e MR 008 Ao o
on S8topPere 82 dpXitid e lipstamy from dl&@t?ﬂ'ﬂ?@%ﬁ secondary post 93 for

projection 35 is an annular ring t{Oectlnglntot
allaydng ethe grungsa @ﬂdtmglsgeonaﬁbmnm thnes pBet sealing glasment during the
ap%tbgatlg h ?%&:bg % ﬁpglﬁeggé@ég{f%@eﬁg{l@%?@@é{] fd in an attempt to

ovmon%:theomkmg élenme$rsjm@embrttcofetheag@de Imﬁacémfethe barrel. As
nds 76 of locking elenent 71 to further increase th

I"ugﬁra'@dofn figs.| $21amh 29, dhen{raBaible OnRs Ny dhis (pmaedinagnt preferably
cortnﬁﬁsg Ll one JFHBdE¥ %d ges gscgctﬁﬁhla}’ Fa Q@Wh'ﬂfr?@:weaker in éensmn than

ven ron also 1 nc rangl Ie zone on stopper
thelppsts83 and esgcdndal pgstfedin dlresasoasutsnlel dgfthe&zome. It should be noted

3T Al o kB, oGS WS By e porons o
thea%ﬂbbﬁé\t 'éé‘ba?éteﬁ?“é‘rﬁﬁ' é(@serﬁﬁl?‘iq PRAkhY - Hik§ Ch8HeSi0E CBr t echanical

unger rod’in an attenp o overcone the | ocking
commmn dherajegeofethe ffangitle i zasied caltaniingathe afea iof the zone to be

wegReh fran SSophndiy Firdinibniie e s8oesioer biMBsmp, maggrals using

theaweaResOmatemicRdfrP e $6Aki AtRthaNiRe. IBharorle 6 reduced cross-
weaker in tension than the post 85 and secondary post

segipriah asea dstiated berein is meerehheepresertative @f thespmany possibilities
all tol?%]hl rEflﬂ”tW bﬂ)l?rv W%f ciﬁ? F?Eséﬁtpin%ﬁﬁon n W{raﬂ??ﬁe &one is an

ormn por i'ons 0 opper separate

mp@@éﬁtbfeawet ok malipregemdmentl@n ®ince tiewesske st careacdifothe syringe
in the area of the frangible zone, altering th

assAmplyecaihe {asalrd iR Q08 PPR%ANSENG Gareftily atrolied| for the force of
brd rf(ﬂe'?)g dl@&rﬁ{éqm?ov?{) hott fié%r%e i d r%'rﬁi é‘%tﬂ@r tehcﬁ'nents of the

st materi a rmt | ke.
symmmaséembl@lmekiawngss:ceeatecmaltlpw iEanglbIeumna e'ﬂh@énaagnﬂe zone is

alsgy PRSP A IR PR HES BpbEt. on WY e ascaicul & access from

outs“H@Bf tHsyr rﬁl{é Béﬁf@gfd?“ﬁezmﬁﬁoéé oRdefdlPigt tﬁ@%lﬁ@l@t&’éeestructure of
he present invention since the weakest area of

thes ringyeameWJy can be located in one position and

i < Belercberif o s 1AL Réroelia sPHuBenk BEHE ikl assembly of the
pretie@EMventdnt ke iBystraiee. aS$ﬁl§b|embUd|hﬁéﬂtnﬂlrtdnoﬁéeetrﬁllarly to the
mul tiple frangi ble zones. The frangi ble zone is als

enmo@nreeab@wgécaﬂ@owmh tihe exeertion i Q}erﬁ@dem&%tents %the stopper
pogf hf?ag%?%{:% tgmﬁé”d%tsgﬁbé’é ab GeSMwaﬁnQﬂ{sf&H Figs. 1-18
or e p8rp se (?e at

e Single-use structur
inohdde a barrel having a relatively smooth |nS|de surface to which the sharp-free

ends of the cantilevered legs of the locking element engage. In the embodiments
shown in Figs. 19 and 20 the barrel includes an inwardly-directed projection. The
purpose of this projection is to improve the grip of the free ends of the cantilevered

legs on the inside surface of the barrel to more strongly resist the application of a
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the syringe assenbly. Referring to Fig. 2 1, an

al ternative enbodi nent of the syringe assenbly of the
w@p@sentsss nvention is illustrated. This enbodi PENUS2008/001386

functions simlarly to the enbodi nent of Figs. 1-18

pro‘ﬁrﬁ%lb’-{ﬁ%cgéﬁef@ eloﬁnttﬁgt%l Hﬁare oapggéﬁg é\ag:ISEﬁ'i%%eéﬁfnism after the

syriiRRChad estepbayed. afrenslishari-freef erdgef tHe b&ntnl@&?éﬂ;&l@s are sharp
barr el haviﬂﬁg a relatively snooth inside surface

enqyghcand RagtacbPieperlydhey ghouid beableder iesish spel fq>f§§§~l870ut addition
of %aﬂ ?@g@@-?gegtlﬁgn@’é eﬁf ioRAHST Fh% (jﬂ? S ggg{?g 'r(])'i"?ﬂé Dt ML ikewise, the

€ bar
detentsgion yhelistepperd ppsiojaedt than. mt@her murfageeobfthé hplanger rod in the

embRarost o1 Bl cir1Bogse GOV 1asheire vehdesking diRment will index
prog)%rrlg%ltﬂ ??«gﬁ’%ﬁ‘oﬁé 92'9% glJngé('[)%thhrI&B?@tpﬂo' tﬁ@tdé?gbegng%ﬁmg the locking

I oXi ma Irecte unger to
elemmr\tllrmpbsmgnrtedﬁables thasyrmget aEthewomMetioas’f bexlastidelivery stroke.

ool B TS 47 B0 o 13y ana ki

eleh?érft%‘ﬂcﬁtassldéih f 5516 @0 Wideh8 Wro st Fdn@% & maferials, and to use looser,
I nwar dl y- dlrected projection on the inside surface of

moré eosheifestive lokeranses. tHmvelarethe inventine witl dppasionpwihout detents

on 6 tioReRl wEE! Ayl 18 Bifned i Bl PodRiaeel, &g pnd resitient
elenfsiitiio tiset e tomiplibnt Adkridls OrBHdcificdlly has apbwat ihakig. 21, syringe
of the Iunﬂer Wth respect to the barrel placin

assesoRlyn a hapes el diaving ai %Bd@calr@d%wallng%s and an inside
surtf$c§eo‘igme?hw% %ﬁabﬁ%ﬂ c?c?%lt frc]ﬂj ?%faYrﬁﬁ% 1) rﬁ{ géﬁ t%gﬁ%qqgtpg]tér#ger rod 143

includs st opprrdistablehd ddSritavihg anhtetior |$ua‘acbal4lﬁgd@fb‘h|®g taocavity 147
use a broader range of materjals, and tq use |oose

thafeine Acdppeat b8 iNdudes arsaalng clpmpsl 482 haWng A eeitingal surface
forml]rl\é heé*é#?tv{nﬂptmé H(}%‘% sORLES T tRE bta'i‘reel StAPEB§tr 189 xteHS proximally

unger ro an adequat el'y shar
fromethd Smﬂngeelemzmt hawmgsad)rmxmmcambﬂmandrmdetalaem 188. Locking

elepbor 1 Thstddes” 3! pobviadiing 172 PhViRG: v Apeciife therethrough.

CaWﬁléveﬂe"tﬁl 124 behd @%télwié@&%ré@“frgﬁf bBbé‘Qt@s@'&@"@’ebody portion
25 for retaining fluid. "An el ongate plunger rod

172no¢htulee§t ane dipger @I@nant éma blensismrwmgalbmmwwélm fmm the aperture.

coil 4P SABURSALL T R A oRCE e R Dyvary for

en alguhgqﬁsnﬁermeeazae@ﬂ thwl Bdrrél Rd mﬁerrd)e s&ﬁaéeqaecxﬁf thBe&lunger rod.
arrel. A post 185 extends proxi nal Ig fromthe sealin
9

Th@|sé\aérmfreﬁaﬁnd19f gaeh éﬁnhlﬁver@ﬁldlegssa captigdredi toapve rﬁ@l'at'VgW freely in
a &1§%| %lg fd ?d“?é‘élstlév]oil 8|I§’Gfr%ct%dcﬁﬁ'ﬂ[)ﬁl by &Yaging the surface

av n ur e theret
Wh@ﬂ'ﬂiSl ¢cmtacted Illl@@\slswﬂngmdlednatteﬂ?lSyrscnﬂnﬂgunbcyto‘ move distally along

L N
st %'i't Hé]% 15@‘3%!!?@8%2%%%&\/\% Ltgl}éere‘?ﬁbécﬁ%nh%nétléﬂ?@rmlarly to the
embodlment of Figs. 1-18.

Figs. 22-26 illustrate another alternative embodiment of the syringe assembly
of the present invention. This embodiment functions similarly to the embodiment of
Figs. 1-18 except that the stopper includes additional features on the secondary post

to control the free axial motion of the stopper with respect to the plunger rod.
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engagi ng inside surface 124 of the barrel and interior
surface 146 of the plunger rod. The sharp free end of
weawk/ogast i | evered leg is configured to nove reCBEUB2008/§01386
freely in adistal direction and to reS|st
{
Sto\%ﬁ £ 28 '%%ﬁ %sgt%SSPeLfEEéB \Ai’rblrl&-‘tﬁaer ?%e?régﬁ\tgs%fé‘rﬁ&ﬁ 282 having a
periptdrabsuréate 28 3rforening satwélwﬁd tbnegnSMe suwofsceddf théadarrel, a post 285

extég)ggﬁgr%ﬁ%ly: ﬁ%msﬁ’]@p r o [g?nqe (f p\@? l@?% e posdt 287, a distal
end ?83 aﬁi@&@fé?%my 5t‘4§§§t' tﬂmﬁdéﬂeﬂlé 8 lit supfakBe Iﬁ‘iﬂ@i@@rﬁ%ﬂument the at

[ ustrate anot her
least two rumst \ﬂet@tbodcludetthcée ahlallwspang@ detenrtsi?89. ofEadhepost detent
resent_inventiaon nent,. functi on
prefer3BRE tuli g TAsREo R FTgliier 38 TR o4 2] nd &'Bilint surface
203t R/PPRY distal BHE Sofaddth iinBiMed SaHHESS Ansé&tﬂ'\(fd??%wlﬂrl% extends
post to control the free axial notion of the stopper
proximally axighy from thehproximatend b @ost 8Bpe T hesseqandanipgstincludes a

o6 b o e a8 BRI Wsurtece. o

this @hb@dlmﬁrftad%c@ﬁtlhﬂlw 296 & a eadiabprai8btimxtraviiyy a distally-facing
proxinal ly fromthe sealing el enent and has r oxi nmal

surdaep 287 theregns tQutsidessyriacend i’ of Hrepeeandaty ppégglclttdﬁé a proximal
req%%ge{’fgs aﬂj%c'eB tég[%‘%@@f?dﬁ'% tsgj Pfe}gidgﬂlaa d?é_?élpl?gggs 280 spaced
frodeﬂ'enpmx_ﬁﬂgl re!Easi;l pidet didtreoet qumm‘ee\rmlel prpxtnml reoess and the distal

eSS eSe R ko BELE S0, 0506 U aEE 250 200 8, v uner
roosurljcr?eﬁeend%ﬁed?oiﬂ%wﬂ Rﬁ%ct@@%r@é&ﬁ&ﬁj%@bﬁﬁl%émod 43 is in distal

axially tromthe proximl end of post 28
recmes&anawyuepcmal i288| afdtbe stopp@xusnﬂ%@tdozm plmgﬂrsnodl and proximal

recBS AL BB Bb RSt P SR AL B i Bl 788 he force

tha®'rAlLSIChe dn@wtagtr@ FILﬁgéHerft@CmBQeS‘kéé 208 69 6f mwardly directed
t her eon. tSI e surtface 277 of the secondary pos

projetianse oxt pf sithemef thecesessermisageatarthandhaifarcs) neﬁu'red to move

o 8 T AR PSR 2 e STt vocesso

thdrebyémlding theestobsdrain it destal m@Bt esgdqndginhal mbst positions until the
nmoti on of the st ogper with respect to

apeh'qm@emrw oreater tee6dt 6% pmfﬁafeaﬁiﬁaameeé%%sses in the secondary
po%giﬁéhﬁ@ggﬁ % rﬁ’ét%}ﬂ h tﬁ@dstéapérls‘ah@ tﬁé?l?ﬁ%;%refcﬁg%re at extreme

e sto s clos
positiang ewith cmsaecl o ceaamabthescasd mé9fmbeendmf thfalmwardly directed

t.he. st ppper hest fromt rod
proastio [ eiths ob e FeresshSibel fad siitely SeateloSinisstion be in
reléﬁ\%ﬁy Yds83red chHRUBBA! ylnd!He%@thltﬁHr% Qﬁé'lﬁﬂ/ar"?tﬁy Qifectdd projection
either of the recesses is greater than the force

exe@qditﬂ@dart oom@e tare the esu of dhg meesse® silhisabelps avoid the

ool S GBER BB, EHBRR B SRR spghucon tme o

md?f@écttmi‘é aﬁ@&tm@@ﬁlubecmﬁj lddcbfdlhﬁlz helpsi institeotordistehe performance
greater force. It is preferred that the recesses in

rOfrhéyrylgﬁ)nge
It is an important advantage of the present embodiment that the plunger

cannot inadvertently or through incidental minor forces applied before use, be cycled
back and forth with respect to the stopper advancing the locking element without
drawing fluid into or out of the chamber. This configuration does not preclude the
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post are configured so that when the stopper and the
pl unger rod are at extrene positions with respect to
weawmis/oo4ber and the free end of the inwardly dPeEUE®AS/001386
projection is in either of the recesses that the
i r ' [ I
mtér[i*r@%%gwclﬁmg @ghgl‘?)tlllmoqgﬂrerﬁﬁ v?ﬂweéé:spggts f’ot t{h%né;lbb?ﬁt ¥efore use to reduce

thei numbelr yofdcyates ¢be psyoinget cam rexer befdrettheelogkingoefernent prevents
on the surface of the recesses. This hel ps avoid the

furth§E SYHING @RUSE- any creep in the thernopl astic
ConMpoas With G?il’?’@ﬁf% rTlgpar‘Pé diERAYEesLE tﬁé‘f’rléﬂ ?i%l Rfrcé‘%%tween the
and, accor |ng s insure consistent or manc

freé eoh afithe rigwartdby dyecuegeprojectlos amd thepoutsiiet smﬁhmmﬁat@e secondary

postnuti Bl e YEns MOAVERERT ohriaienaed FvaRar Gf 208 plunger rod with
res?@@i ioethetdrRdIE THREcOMR u?é{ﬁér?gf Wﬂfaﬁélﬁbrﬁé]rérléa\ﬂett\heen the proximal

espect to the stop er advancing t [ ocki ng el enent
andadot hdJatal desessep fansli dhe noutsisie @urfaoe ohéhe reedomdanTipast can be

onfiguratijon dpes not QbeC|Ud t hei nt entj gnal %% hl 9 th
co ’fgutrﬁ » pHUGRgEP PYHdYRINEh eesia‘é’a’t'”{ﬂaft??é“s%ﬁﬁ%‘? fopE Keep e
UaH§ﬁbﬁélﬁﬁ%@@ent$QaHE€hﬁth§IéW@PQﬁahhﬂeSRﬁtégéqﬁﬁéd to move the
have before the | ocking el enent Prevents furt her

stopper alppgothevissidersfcthevhamreiut Alsheths twwardly difrrted srgjection can be

colfiRRSFmaPubTA 4 EABRb 5SS HES el f Poeoles ana e
outsidd anrfaee Ofetre ayrdadunpqsdstwidrid ithkp ppoxivailly inwardly directed
i, nadvertent or unintended cycling of the plun

r od
projggtiony arg éhe relativaly SHalg*mgeomﬂine Siansgiensthedw ¥iegn thagecesses and
t I
i 3 18 8RS U5 B eyl el of e
thesermany pos@b@tneeobll sfwvhlchsarbyn tise pgniidwe of the preseemnventlon

© BB en s rphas Pratis hevg s aseq P e tiasS T tvetion, it wil
be tdb%réé@fé@ielrha@'cﬁﬁﬂgéi‘%nbﬁﬁbgﬁcgﬁoﬁsh@aﬁw PladeAvittbutidEdarting from

inwardly directed projection can be configured in many
thensoopet of thedpegndion. wi t h t he proxi mal and di st al

recesses and the outside surface of the secondary
post, and the proximally inwardly directed projection
and the relatively straight geonetric transitions

bet ween the recesses and the surfaces of the secondary
post as shown herein are nerely representative of the
these many possibilities, all of which are in the
purvi ew of the present invention. Wile various
enbodi nents have been chosen to illustrate the
invention, it will be appreciated that changes and
nodi fications can be nmade w t hout departing fromthe
scope of the invention. WHAT IS CLAIMED I'S: 1. An
oper abl e syringe assenbly having passive disabling
structure conpri sing:
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a barrel including a side wall having an inside

surface defining a chanber for retaining fluid, an
wop@s/oprexi mal end and a distal end includi ng BCTUS1088/001386

mall having a passageway therethrough in fluid

"Wil% ai d chanber; an el ongate pl unger
rod f?% %Iy%[?&gi mal end and an open distal end
havi ng am. i nt Ahi aspertbleacsyritejd nasgerablyavhaving heyagsive disabling
at | east one detent on said interior surface at said
strygtdresFOBRAASIAGY: sai d pl unger rod, a secondary cavity at
a_proxi gl ,&hg) ﬂ(cl%ﬂihﬁ Saé’l Eywaﬁal'\&k/lﬁgcgﬁ‘qﬁélﬁec@ﬁﬁéé’e defining a
havi ng a drstal d r oxi mal sal d secondary
charabet ;orhetalmggeﬂw@,rmaopeetprbamealamw and laedistal @me including a distal

Wa?:’i‘%ﬁ’l%glltl gglﬁé%l%(%% CEF C‘l‘ﬂ dar ?g%ﬁ%gmcaﬁ gpt%rsaid chamber;

sur face r face
125 L1 b, Gt S P 1 an o i
end éalvinggae | istepot Shefacegieémmgomaaamtyethdrmdataleassoae detent on said

. d, I t t t detent d

SRS st ISR 4 39y PLPBRS 4Bifa heBspaay cavit at 2

proXitiarénd af §a|BQ§atwty,h§éfld canBaRXEARy HaVihg 8 distal ahd @ a proximal
an outside surface and at | east oné discontinuity on

ends$ald secendaryseavityd@vingap Cosded riuiage st ableaghone discontinuity in
QSi Li d | east partially in said secondary
Sa'@ %b?gﬁ(eca%\étyf or limting free axial notion of said

st opper @i $fop P@Sﬂﬁ@lbdtn@ saisdalhg r@lemenochdving aa Ipetiphedal surface
di stance and ftor applying proximally and distally

foraning @ é@a le“& &aid NLde pusfasgpelr S@Iﬁrl@ﬁrw @aP‘éIStp?’Gﬁ@g'rng proximally
froﬁfgald fé?ém‘éﬂf‘h%%b é‘%r(%[ I@’rﬂhaénd%?dlg’@, ocﬂ?%{g%ast two post

er vv| respec nger ro
demlndm”entsaumcddswmgeaomnyrpxbstm)dgndmgtaimﬂyhfamimgmdrproxmal end of
salapert ure therethrou t one ca tJ | ev

d
PSR PEISA0 B oIS o 90 22, GBSy SIS BRd at least one
disBBAtiRS pj Sﬁ%tal@aﬁtsfldé”%ﬁaéé eg‘ﬁﬂtsé%éhﬁﬁﬁv BSstplBémg 'B’Hélt}bned at least

Inwardl’y into sard aperture, said at |'east one
paﬂaﬂynrgsaldmpdar}em\eﬁyd directed outwardly for

engagi ng _sai d jinside rface of a| d, barr

Focki g BTAReHer Beiting e Taatdh Bro8i! doandhlts rewpect to said
pluPaer ¢odtfaE bl ﬂﬂlté@ldilstbﬂbérdr@ f&%é@?nﬁg%ro&ﬁhéﬂlﬁbhﬂ&ﬂétally directed

rod proximally of said at |east one detent in said

forpes tyeaidrsiepperdhtpyghssaid gilwrggsdedt i oned in said
apertur e olariafiell doRiG FLE M MBASSE 0R AR Gidbel WM respect to

one finger e nt actng the proxina

saiglgildngér logast two post detents so that applying a
proximally directed force to sald | un rod, whil
hol di ng §dP9k'B§rQ|§me@£dl“é§d'§‘S|%CSPUﬁbg?dY &eHap HﬁV/'é‘g an aperture

thefLbkb Yéatsh n‘aerseﬁﬁfllebgre%alﬁ% ek fEt??I y l%;}hﬁardly from said

ree e d sal cant ever ed noves
body portion, and at least one finger element extendlng proximally inwardly into said

aperture, said at least one leg having a sharp free end directed outwardly for
engaging said inside surface of said barrel;

said locking element being positioned with said sharp-free end
contacting said interior surface of said plunger rod proximally of said at least one
detent in said plunger rod, said post being positioned in said aperture of said locking
element wherein said at least one finger element is contacting the proximal most of

said at least two post detents, so that applying a proximally directed force to said

20



10

15

20

25

30

al ong said inner surface of said plunger rod cavity to
said at | east one detent in said cavity and said neans

wo e008l0pT¥BE | Ng NDOti on causes said stopper to NORET/ABZNNG/001386
with sald plunger in a proximal direction for a

plugiet sod yiler baRE saRE p3aT 3iises shih Bluntisd %08 to move proximay
wﬂﬁ'ré%@dtg@ sfaﬁdJét@pf)éPUhﬁlaéé?d ¢ of 54i8@htikAerkd leg molves distally

passageway causes sald plunger rod to nove Iin a di's
alodgrs=id nmrereatmiagewft%ld; pluhdescd ogvily doreaid atuleasibone sletent in said

e arg HiWIth r t Ieattvvo ostggonts unti | | h
ca Bl AT IE, nféany Tt o /BeTon EusBE Said Risiie} sAimoyg along wi
sauHDM%n@leﬁtlﬁ' prmxirﬁaSQ!'lrécﬁd)an@?ra r&fleét@d dﬁ@t?é‘rﬁ:w&aﬁd Wubsequently

fromsaid chanber, after which yi ng &iom mal

applyingc 8 edistadly cdiracted dpeceptairsgist nllmgam fod d@@hgageu fluid from said

ond P ko b8 RAIATE e S 5. F e in @ i

dirédtio®r alohg it s4i@ Iedkingetbraent duye AR eAgagertient with@aitl at least two
of said plunger rod so that said at |east one

pogtantenisuinti gaidereans dgelimiingampHan gauses saidestappeariogmove distally
wﬂhaéél& eplhﬁg@re k4 RG EYiE darg[eoffuﬂ'afror[ﬁoggﬂe%arﬂgeﬁ aﬁai‘ger which applying

ender sal e assenbly unusd
proﬂma&wﬁllmgte@&ﬂee‘dbysa]ﬂ mangen todviveill e:anseasaid giluhgerstod to move

one detent in ald | unger rodlnclu two axi al, | )
pregyRalhe itk shits Takaehe o seid) SaalieVeisdoies i, sl along said
mtdS’r‘itﬁI sdﬁ%&“@@%n& I?:’a%ﬁy ?é%g%bﬁie&%f"éi%dpéﬁéalﬁ Pl &t r%@ so that said at

t hat sal | unger noved di sta tinmes
Iealsébnee:apltltevelm Ieg)engﬂgeﬁ saidi idsidewsugtacerofssaidbaers! dahélp prevent

| ockjn e sa nsi,de surface of said
PrasTRALTSVEET B sofh SEP oA BRI VAl HP SoRRERLY FnuSable.

said two axially spaced detents in said plunger rod

include two axially spaced steps each having a bl unt

surface &t itdhei syingerassembdyfnglaimwhrwherein osaid ald least one

oo BBE P o, S S0 e B AL B o st o

detemts beesaid bb@ﬂtndhdésaﬂrﬂra'e ol gspicet gusst detents soctdt Isgld plunger
radi al |y outwar dl Pf . The s%gl nge assenbly of claim
rods gap be ‘mewed dista Y:ziwpl \iegsr OF%g)r@F'"?élrﬁoi'%lgfrﬁ"d plunger rod

cat%ee{@é]? Ibm%g%ﬁ?éﬁéﬁo?@gﬁeﬁﬁa gt fsidé gﬁrf?@é bf %&H%ﬁam

opposite si dy portrion.
syringe assenbly of claim5 further including two

radi al projectjons on said op sitioned t
engage and ford€ %’éﬁ”&et%egim’ PF&(?@ﬁg)dW gERin éaﬂ?\ﬁ‘f%fiya"y spaced
dei@?ﬁ@ i SERE PINRyRT Y RIUde Hhvd adaY 5056 'sfep%o%d:t?(hatvihg a blunt
sald plunger rod in an attenpt to overcone said
sutfack ahigs dlseaimnd extendinganwardlyfrosasdidi intdrige ssdatace of
said barrel. 7. The syringe assenbly of claiml
wherein said neans for limting

4. The syringe assembly of claim 2 wherein said three axially
spaced post detents each include a blunt distally facing surface at a extending
radially outwardly.

5. The syringe assembly of claim 2 said at least one cantilevered

leg of said locking element includes two cantilevered legs positioned on opposite
sides of said central body portion.
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said free axial notion of said stopper with respect to

said plunger rod includes at |east one notion limting
waolb@sost4Bnui ty on said secondary post positi onBOT/US2008/001386

engage at |east one notion liniting di sconti nui ty in

sai d secqndar caV|t syringe s

chai m 7 fher ef Rocaings: ZssamBioRt ST oh Titiet fnddliding two radia
projéctioPBt b Waly st sbSifs it 46 )ér%@@b SRAAbIcEESaidtwo cantilevered

outwardly directed projection an aid at | east one

legemuteardly mwhem gxaessivetroximallyi direcied ferseoisdappliecatn sgld plunger

o POBAL BT RIS A A SRl s s

sufadddoNE&adHar@l. controlling free axial notion of said
stopper with respect to said plunger rod includes said
free end of said |nvvardly di rected projection

frictionally ‘fﬂ@t Egas§§ 1Y Fiafif PWHERGH Hid ﬁ‘?éaq\s for I|m1t|ng
¥0

secondary’ post orce require

saidafrel sxEdAGtIoN tdﬁ sra&S B&ﬁnpdroNslalrdsmémrtgesald qﬂungél' ro'EhmcIudes at
ringe assenbly of claim9 wherein said neans for

'eaégﬁf'?dPP'i'% "rrut.'rtqqersmﬁawae@nasaﬁ SRraRdany RS Pasifiongdgto engage
at IRUEEHAE nittfohaffit dﬂ{; g@?dggmﬁﬁﬁfﬂﬂéém RBhdaf t to

salrd outwardly ection on sai'd secondary
post and a dlstal recess in said outside surface of

sai d secqQndar ost .spaced from sai d. proxi recess |
Che o Bnaa BBy Skinds R Sa el tigih CAVABHEIL Sd at least one
mdiiBRaMTiIARg SNdORBRAME BN RIS §é€orﬁdaﬁ? st @bn’iﬁ?‘%b@%noéutﬁé'rdiy directed

st opper VVI th respect to said pluhger rod, with said
prdject®neand saidsat leasihore onatio Irmttmgdilmaj]t@@ttv M SB@! seeandary cavity

coPyes ahiiwaliiy SEpeiedaroit ot e Sk Nitbi ma -
recess when said seal of said stopper is furthest from

said plunger rod, wherein the force applied to said
pl unger Pod t dheoS¥riRge dassassbiynaf selakn i duwhersin said means for

corqtjrélﬁﬁé?%epé)&élerﬁbhéw o?%%nooétgﬁpbpw thqfeséé‘étqor%‘?fi dge%ﬁ Jod includes

dto no
saldl feeg endi of salt Shwardiy Rjﬁrectecbbrct}@d:td)rsﬁmmdaltwcomsat:tmg said outside

bet ween sai d recesses, thereb d said s per in
surface of $eid Sﬁs%radcaamoowéwﬁaﬁ%\%&e 19556 FEBHEE 0 MOehgaid stopper
witﬁﬁ@k%@ttb%?d)ﬁ plrcg{eater force. 11. The syrlnge
y O

asse 10 wherein said recesses in said
secondary post are configured so that when said

05! 1 ond0 ¢ §Pcl SURSE PRI P a0 % WILEG s means for

posi tion

coﬁ%lﬁnd}; nfwrfélry.n@|dd%%t ad p‘i’é)ﬂhfé‘FHé@:%sgxﬁfts%lcﬁL&ﬁts@@t 'sal'fb&‘e of said
zero Torce on the surface of said recesses. he

seegndany epcsisadipegntoto s nuwmwedgentegapwje@tmgassald secondary

oofehly 3PARREPR0e 7Rl 5uR0RL U580 Reld Byt spaced rom
saidoprioxirpalsretesh, tHes ARtdndedbetwderothiel proximdl Ane sahdisthl recesses
corsrg'lsgonds to said free axial motion of said stopper with respect to said plunger
rod, with said free end of said inwardly directed projection being in said distal recess,
when said seal of said stopper is closest to said plunger rod and in said proximal
recess when said seal of said stopper is furthest from said plunger rod, wherein the
force applied to said plunger rod to move said free and said inwardly directed
projection out of either of said recess is greater than the force required to move said

free end along said outside surface of said secondary post between said recesses,
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inwardly directed projection exerts a force on the

surface of said recesses which is | ess than 25% of the
wo oosm9msd d free end exerts on said outside supdBGS2008/001386

sai d secondary post. 13. The syri nge assenmbly of Caim

thege%‘élwg{)gj:iﬁbr §§iiddstg'ﬁﬁ8r°‘ irl gé Slﬂ? aéﬂé&ﬁﬁﬁrmbgf bgglﬁéns until the

ecess Sdl

applivatiod af sapogreaterdorcai d d| st aI end of said secondary
post, wherein said free end of said inwardly directed
projection is in said distal recess, when said seal of

sai d stopper Tﬁe§ ﬁSétasggnféP%Gf elalrdggﬂ{ %%Pem‘@%?d dé&esses in said

the force applie o sal 0 nove

sedarelana pdstsariedconfigaired y,octha'ewhed sarda;smpeoandtsamblmged rod are in
distal recess is greater e force

ired, t N
theffuguremp PISURIS M SReCh 4o st oies Sei Aee 10 Sisgid inwardly
diré&eq 'Ey‘i'éiébftlé’r?éker& Q@B@l‘%}ﬁtlgﬂ*gér%gfoﬁ% nthe® Eﬂgécdf Bf 54 recesses.

proxi mal nost position Wwth respect to sald plunger
rod until the application of said greater force. 14.

The syr' ge assenbly of cl ai n.sa.d re
T sa d12econdiiwybee asseBuily P al hWARRRIN g, Fechsges in said
StHURRdahp pb&t afeScofytire@IsoPat whesl éél@f‘stégbéé‘r érﬁﬁ Qéi@t plunger rod
to said plun rod, said free end of said inward

dlar§dﬂetber§r %@@ne Pastivestwitls resRentto Mach otben said éeeeoﬁnd of said

BHI 65y AbAEF SRt 3, 8 SN MRSBRIAE g recssos

| swhiehfis fysettlan@3%f thid edrceaiaid feedrry exertd Onisb&j outside surface
proxi mal nost position with respect to said plunger

rd@fs%ﬁﬁc‘?m@ﬂ/&%t of said inwardly directed '

Do o P o RS S35t DELOPES ' wAh sgig moans for
contrallimg éurtlseranclaidied avdistaldecsss imsaidoéutsmiedsmdhsmd secondary
pogtoﬁ(taér said distal end of said secondary post, wherein said free end of said
inwardly directed projection is in said distal recess, when said seal of said stopper is
closest to said plunger rod, wherein the force applied to said plunger rod to move
said free and said inwardly directed projection out of said distal recess is greater
than the force required to move said free end along said outside surface of said
secondary post, thereby holding said stopper in its proximal most position with

respect to said plunger rod until the application of said greater force.

14. The syringe assembly of claim 13 wherein said recess in said secondary
post is configured so that when said stopper is in its proximal most position with
respect to said plunger rod, said free end of said inwardly directed projection exerts

substantially zero force on the surface of said recess.

15. The syringe assembly of claim 13 wherein said recess in said secondary
post is configured so that when said stopper is in its proximal most position with
respect to said plunger rod, said free end of said inwardly directed projection exerts
a force on the surface of said recess which is less than 25% of the force said free

and exerts on said outside surface of said secondary post.
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