SYRI NGE ASSEMBLY | NCLUDI NG REUSE PREVENTI ON MECHANI SM
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
wa@ppBiissti on claims the benefit of priority frpor/US®08/066651

Provi sional Application No. 60/943,421, filed June 12,
2007, the disclosure of which is hereby incorporated
inits entirety by reference thereto. TECHN CAL FI ELD

[ 0002] The present invention bertalns to syringes, and
speci fic enbodi nents pertain to syrlnge assenbl i es

?ﬁr/ionggout Eﬁsﬁﬁpngﬁﬁwpr e use W%WANISM

CR@&S’-RE@ER@W‘PBSRE@ATED%FPM@A?H@WS for single-use
only contributes to the transfer of contagi ous

[000d] SeaseThislappliiRARUSME FHedb SR ¢F pildeity Rbini NS ProvRadl Application
and re-use S£{|n§es are a high-risk group with respect

No. 6w9ﬂhé2 hlfw 2%75 616 d:lt}‘;@sgfef@by[gcfbfs wwllm@@g@d in its
entlr%%llﬁrtl%kqur{c% tﬁ'éfg nge are a major concern in sone

Ies mhere repeated use of syringe products
during mass i nmuni zati on prograns nay be responsi bl e
TECAHNIGAIeFE{r2ad of many di seases. [0004] Many attenpts
have been made to prevent reuse of syringes. Early
[00031 f or t s Thapeesentiihvengdn ae@qa'e‘cﬁofsb'ting@st antdospdeigic copotlmeents pertain to

. [ f dest ti devi
B 5B PRS BRI BBUBA Jop vt e device

zones so that the syringe could be rendered i noperable
BAMRGROBWP! i cation of force. Other attenpts have
i nvol ved including structural elenents which woul d
[0003] | ow t ﬁercdrghdmtuhdz world die eltipbtusn@f hfpddhenﬁc)syﬁmmproducts which
functj ci ous act the_.s e use

n . a con
are 1}3&6{1&%{:% Ws&on Yh“é)ggl eﬁtg glie tg\%llsfgr ét ag}@lrsl Jlselaﬁeésy Intravenous

drugdRcfsQAHY Iroﬁtlﬁélf sdP€ thi f&u§e@&ﬁﬂ§es%e 4 BRnUSRTord @) WANBZP&Y to the
t he act ual destroy or render the syringe

AIDSnoper Arbﬂoetheﬁﬁ@se ofl owilteids usy &f mmgleﬁfretgeiasvea m‘ajchr cancern in some
ent, o re-use

i fi
couf et el e A5 RbeE paREP gulif s ifulriEyion proggpms may be

resp@nseh18 Gdrehél G PR diScasdh! | Nge which, after use, will
become i noperabl e or incapabl e of further use

[00041;t ot Maly|ajteniptstisie begiymadidotireyisal reass ofsiripgrs. garly efforts have
utlhgefd atﬂagcff% Lt to dlggt{cﬁpt'hg E@%Igg fafftlépﬁ§e 1!111611 li?pl ﬁ%ﬁ% Hggtr%g{lvé &evice or by

e cause or re n
provhdlﬁ@ esAhE aguBibIN GlithfFRigeié zdres sb tHak th&g;yﬁﬁgdmldlbldﬁhdered

inong TP RIS T COH 1y s San e @voled nifusens wrycture
elements which would allow the destruction or defeating of the syringe function by a conscious
act by the syringe user. Although many of these devices work quite well, they do require the
specific intent of the user followed by the actual act to destroy or render the syringe inoperable.
These devices are not effective with a user having the specific intent to re-use the hypodermic
syringe. Accordingly, there was a need for a single-use hypodermic syringe which, after use,
will become inoperable or incapable of further use automatically without any additional act on
the part 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.
[0005] An example of a single-use syringe which automatically disables after injection
is taught in U.S. Pat. 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



is taught in U S Pat. No. 4,973,310 to Kosinski. This
syringe contains a |l ocking elenent positioned in the
wasngwipharrel between the plunger rod and t hBCT/HS1008066651
surface of the barrel. In use, the syringe allows the
user to draw a pre-sel ected anount of nedication into
t he chanberof the barrel and geliver this nedication,
as through injection, intot patient. Any attenpt to
of th%l{afrg{:%l\gscfgﬂy%ﬂhu ng&f(({lcattlglé,l esrquélln %@% erclt nge'nl?ot B %g lett Any attempt to
withdhev ihe pligestersacie @hngm s&yphd AgR Vbﬂifda&ée the ldtkﬁig&ﬂlément to embed
. roxi mal notion of the plunger rod. [0006] Despite the
1tselgméﬁ' thginside yirigee of th |Sém¢&,eé9a§r>¢} forpyeeenipioingldagsiqnRy the plunger
4. Mechani sns, there is still a need for inprovenents to
a single-use syringe which will allow a pre-sel ected
[0006Lmher Ofesptathgevailabdity bf Okgs ubefyoinged weh distiblingg incchanisms, there

. disabli mechani sm acti yates. For four
is St@karleﬁeésfo DN &t ?/u%?esyrlaawh%% a&lawm Rieeclefigd number
of pl*uﬁg@r%&l HrolRS %@%?@thevétﬁfo?nattl'a QlisaBlih NS cIBRRER N alcS. YDBExample, four
draw a diluent into the syringe barrel, dispense
strol{ds of thel phenger may beacquiiat] te cornplictsi thg inj¢psios phetsmedicn dlebiefrlnge
onstituted, draw back, the. re |Iuted ne
asselr o o €y SRR ERdRE Hines GRmenLbRE drah gt infee vial
contgmmgrtg@ subdtadcé RebdPRtd B Atuted, Hradobdcl thercdesdtinatd ﬁae&@atlon into the
provi de such a syringe assenbly that is sinple and

syringsemg éiesi debivergheraenients plithe sy SupgvnRYhE pgioef. trveould be desirable to
t It
prov?(?gos%gftw) 'ﬁ"?;% arsgés?ﬁhlg fhireg rkaérng epa%d ﬁéy@é%s‘é&at% gf; A
si de mall havi ng an |nS|de surface defining a chanber
SUMMIARt ai ning fluid, an open proxinmal end and a dista
end including a distal wall having a passageway
[0007her et h Qm@gmhoriimdnm 'pﬂth@ omventipi actitans teiatdyrigaé assemblylremprising a

I t | d.h d
barrinGh@E G Sl o ARt ink R i e RIRHAEE hey for
retaihing fAfid,taR&peh §fo&hm@mhd add 9ld@paend dclidify 8URtakvaBndvRk a

t he plunger rod, the stopper including a sealing

paSS@gwﬁherﬁﬁmuﬁ@ in flyik gopryepriration widenid ehambes aa @@wate hollow
pluné%%r}&gzl?‘}rlgﬁ gaz(lt) it F@[{df g éﬂc dlﬁtlgf“erﬁi?ﬁﬁ ﬁlttﬁm?r]sgrf?whand a distal lip at the

di vg” pr oX

distet erdrendtoppetlatfthe distad eiad J)Klthg ptungembl thes@pper 1ﬁ<tlud11ﬁgatseahng element
one distal ranp on the | ongjtudinal recess and
havipg 3 periphseal spggeniRrmngdessal ‘Mléli e 11¥§Hietsﬁéfa¢eo‘?féh? bﬁrq{aﬁrnd a
I
proj %&;@ﬁ%gtﬁnﬁﬂgl 209)!1%9}0 g%mrerég? g%g%lg e dalf‘\g 51&920?&?@8%& ﬁ? udinal recess, at
leasthanei digalaamp whwae hbhgltrﬁdzinail mg:ebmﬂni, attidnst dreqkoxigableepsnitetent on the

i tioned | th |tud| al.. recess so that the barb
loneifinal BN nfpghind Fotsh atacisk SRR pRGAYEPh Py droximal

edgd 41 i p”@hoﬁﬂegﬁn%c ADbARRRILY ha%nfgt% TR 10cRImE Sfentleit feNitioned in
wher ei n proxi nal di ng novenent

the longitudinal recess so that the barb contacts the interior surface of the plunger rod and the

proximal edge contacts the proximal recess detent, wherein proximal sliding movement

followed by distal sliding movement of the plunger rod and stopper within the chamber causes

the barb to extend past the distal lip on the plunger rod toward the inside surface of the barrel,

preventing further distal movement of the plunger rod with respect to the chamber. In one or

more embodiments, the stopper longitudinal recess includes a plurality of ramps inclined

outwardly in a proximal direction and a plurality of proximal recess detents. Distal sliding



foll owed by distal sliding novenent of the plunger rod

and stopper within the chanber causes the barb to
we@asnshopiist the distal |ip on the plunger rodP@DWE2008/066651

the inside surface of the barrel, preventing further

di stal novenent of the plunger rod with respect to the

chanber. In one or nore enbodgnents t he stopper

Iongltudlnal recess includes a plurallty of ranps
movelin(érrlta ? &u g\g’\@irg(ii( %{1}% %}o <1 gs%seé]@[ S tél%%hlogllgaéllﬁ%%rb% of the locking

elenﬁeht i rﬁ@mmwemy oivatdahpinsage suffadt ik ﬁdlmp@ﬁng:eaus@s
t he distal portion and barbs of the Iocklng)elene

[000%bve out\waPiding tp SRarcrSodiment. thcedipial cngh afthe B%WPlﬁégef r0d includes
s PUIRA QYR Bgh S o RORL A5 B1e Ml B s of e

stoppetTC [T depecafipérabadimeyt, dic apscmidge furthed casraptps}:s first, second and third
Iene o the ra on the | gngitudinal recess
proxgpaTag s g lg% Irs, eognd aﬁf@ s o g preiud! 55|ty stopper
and fiktk ts'@@cfnd%ﬂ@ﬁﬁ@ﬁl%nﬁérrr@& ran¥RC ARG AHMr FUl hBpPHR¥AIIRY first, second
recess detents, fiFst, second and third ranps on the
andﬂmm@pnguwnaﬂyﬁp@@ébaﬂﬁfuhe stopper and first, second

[Oﬂﬂgrgvit 3: :Ifb 1? tl}&‘gt%pec‘é Ea(gﬁlgh‘i, ?,ﬂe S H'p%ﬂ 1828%1] g{tzilcgggf to the distal end

of the r RAAID all@wtisitial QRGO nioﬂeﬁ@@tt%ﬁ{leeiﬁﬁ@gﬁlhger rod and the stopper
enbodi nent, the stopper is slidably attached to the

so that eafopppir cgrainsktatighgiigeienrtbipuogalPd w meyad; g initiating distance in a
pro;J %Lla&lfe\éﬁom%{ﬁﬁfé]‘{hﬁ %g}b\é%%%é Q%klrﬂl NG, % {ooﬂo%qgoﬁlmﬁe first barb rest to
St Opper sS4 tha € stopper renains stationar

the debéndBadngst. Inageiasionoy e @j&ciﬂ&lefmb@tiim]@t ohuﬁhmﬁexmml fovement of
rOX|naI direction, causj n% t he barbs on the | ocking
£

the I&P%%%Fﬂ qyssrdlesytigmberiel tpj ﬁlleéa\flﬁl & @tre@ ampw of flugh
[001?3" b T e§istalldlo &bt @B pRin % ol a%t@ e s gﬁnger%l%%l ARNeen filled
t her proxi mal novenent § the pl ung causes
resutthm thy snop]gs& rbaainelg iha fb@dfpolslheni smﬂtahtharede mlate@ raoraumint between

of fl ui 010 i st al f t he er . rod
the Saney e E&Iﬁgﬁ‘]g@gﬁav% TR VST a0 afvent Dby Seling biadifost and the
proxtnhﬁ &OBPRR 16&"@ Akt th cRgddeXBs ROFd ﬁﬂo?ﬁ‘nac—l Qedefi@dctent while the
there’is relative novenent between the stopper and the
sec0pd mrg@on ﬂ@dongusimg rachss didrdogonnsT atea thedarly quteardbctormgntact the

t he roi | edge of th ck'n el ement
1ntert100r sgﬁfr& tﬁ%glug%%r CE EPI&EG rqbﬁgaq Fléovgglgnﬁ%tlttg%{) u&%ﬁ:r rgg Filgyes the seal
to cEHlAc® d’lﬁﬁﬂpzvﬂﬂoﬁ the bh@¢1Gintilghc TRlid hBARSS cAicllch Erobt GRPEFrcl.

urges the barbs outwardly to contact the interior

[00 lsl,h r f ace Sl Wlﬂ)erewqqh@eaf spegidic criboteant.diftst expubpeefeihtid dfom the
syrifgaPinR gEE g B RS b e R ol B RiGh durine
Whldhrthaﬂetm&uﬂilﬁ tr¢lefive rh@@éhiﬁ]nt Sttivlebn Wetphuriges pricindtthe stopper so that the

speci fj c enbodi nent,, ter expulsion of fluid fromth
Stopgfgrrrplﬁ@@s S@H@naﬁym@@ﬁg ﬁ%?doa&%p ?ﬂs@é@ cAgMeThite maye %m_ the sccond
barbqbs%tt@ ethfr b?rb%é?x' Rl il ﬁl%%th@[ﬂ ﬁ%b%o%a@ hdvBEES: dfShe

init ative novenent betweeh t l'unger rod an
plungﬁerodtcaﬂ{me mosomtitatf thdeal and the plunger rod in a proximal direction while

fluid is drawn into the syringe. After fluid is drawn into the syringe, distal movement of the
plunger rod results in the stopper remaining in a fixed position so that there is relative
movement between the stopper and the plunger rod, causing the barbs to advance to the third
barb rest and the proximal edge of the locking element to engage the third proximal recess

detent while the third ramp on the longitudinal recess of the stopper urges the barbs outwardly



stopper remains stationary, causing the barbs on the
| ocking el enment to nove fromthe second barb rest to
wo h@stifdonsl barb rest. After this novenent, furP¢BDS2008/066651

proxi mal novenent of the plunger rod causes novenent
of the seal and the plunger rod in a proximal
direction while fluid is dra into the syringe. After
fluidis mawwiMOtheswi%k,dHnm novenent of

to c%ntaect %e 113%?1 ¢ %u(r%]%g(rjgf ﬁa tp%l% <r 11‘30&?3 X eei%ﬁ b é%rﬁl%dls{aﬁ] g}ovemgnt of the

plung et rog eﬁlusleh theskalppeontactdhé HigtapvdN @€ thertadtcl eall $lhe”1@u1ti hés been
barbs to advance to the third barb rest and th

expahled fiomihe batyel ad thylockipgelaneng saiesst Pasbthe ﬁig%aéélptqf dhe plunger rod,
[ t

cansP P SREK) Geat BRGREIGRL b MOl AR 10K R IRE8 rod in the
barrdut war dl yt o cont act the interior surface of the

unger rod. Thereafter, further di vement .of
003} pl uMyRRC PIROTE SIS I, o 64 Aoe piapgigglages
fran%ﬁlel coﬁflecttlﬁﬁ tRA 'BFe%ks H%Uﬂ alpp'h@@cﬂnl df'p%)ﬂﬁﬁl f?)?@ento %H@ﬁhﬁg& rod after the

omthe barrel and the Tocking elenment is urged
plungérerodihgs b¢enl Ipgkedfin th@éoapleh nlgépecnﬁd embaahmen‘g thia @rch)amblsend of the

e the in erlo barr cki.n
stoppetaSelfditos msber Rl the fengiB SRhfon A B o
embBdiBRAt SBME Snvehfiéh, @Meopébm cRANOs rhdiR oF P Bictdl BE HQ%Sopper is

a frangible connection that breaks upon application o

integyplby faraed pbheemeplagtisangbiis glara spseifigfombedinaat,ghe)logking clement
| f
Com@ﬁ%:g%§%%$§Hw%%%kgggfﬁngp?%gg'%ﬁg%hensfggggrlfncludes

[0013] boss meBtiRF cinbedit@hngf thd énvbhtedigpditaensae arsgeﬁﬁg@m,sembly comprising
Accordi ng to an enbodi nent of the |nvent|on

a bayrgldRelHgng RewrERtriqas sipa dell dpvigg dainsies wrfag eeft%g %9%&@ for
retalhﬁlg fﬁ#l& gﬁ@@{gﬂ Bf&lirﬁﬁ%nafana '3%1'1{‘8%8 dl&dlﬁ?ﬁ Blstad k)valllhrelvi%g a
speci

I ment, the ng el enmen nprises a
passggrsety théretimdumhiia Iﬂuﬁbﬂsmmtlmln@pomfwﬁl siidh glhamﬁee,ga.n e[l(ﬁlfg‘hﬁ hollow
Anot her enbodlnen of the tion pertain a .. .
plungGi ol VI8 QRN AL Bnh SPiitf Sabeh 8 TRSHAr GUiTHRg. 40 a distl lip on

said ‘Eleltdl RAA bE@id Elugrgervi@h lthé §t¥$ e 1ﬁ’d’lud1ﬁ$ b g@alﬁg refe"i‘l%ﬁt having a peripheral
EInlngaC for al nin ,anoen

surffmecfmrmag ageal vatidsazd disile aurf@@d)f rthfcbaml rgd @ pddjsetain exgdniding

proxa g foR B SRR EReh HCh AR on el rsess: gl maps for locking

the fHinkRGESd toQBe bavd] A pRvEHt eXlafiad mBRShcrABf eRelurtbics tl witi bspect to
an Interior surface, and a distal [ip on said distal

the bapg! aferdbg ﬂupgqm@d;hasrbg@n mayed gfqg(,gp@hly aslcthery ﬂﬁ@lllﬁ for at least one
geallng el enment having a peripheral surface formng a

Seal with said inside surface of the barrel, and a

[001|Zl] 0j ect Sl aexthenshinglipeepcamaink yo & Byamgtel'aeseﬁ&ﬁj' bdirgprlsmg a barrel
i enment _and form ng a .l ongjtudi nal ess; and ns
mchfdeﬁg # edidgigak sids wlgh%gvélag pippsids sy %‘366’& e atfélambéw fetaining

fluid, &h @I)é VoYY TR Endf dishe HRRA N L8 st &8 h&ARES 'pa§ngeway

therethrough in fluid communication with said chamber; an elongate hollow plunger rod

cycl

having a proximal end, an open distal end, an interior surface, and a distal lip on said distal end
of said plunger rod; a stopper at the distal end of the plunger rod, the stopper including a
sealing element having a peripheral surface forming a seal with said inside surface of the
barrel, and a projection extending proximally from the sealing element and forming a

longitudinal recess, first and second distal ramps on the longitudinal recess and first and



the barrel after the plunger rod has been noved
proximally and then distally for at |east one cycle.
WO o®s43468 i | | anot her enbodi ment pertains to aPGlHUBNGE066651
assenbly conprising a barrel including a cylindrica
side wall having an inside surface defining a chanber
for retaining fluid, an openﬁproxinal end and a di st al
end including a distal wall having a passageway
seco%d at %}cl)n a#ge hong tl.];(llHall UC%QSS?HQ Ia ac:l{n%% elem&ﬁ IE%?(ﬁﬂIﬁ%ﬁ%égﬁX ’r al portion

hav1ﬁg1 a @ﬁedﬂmdl &lgalanén @llstaa Pottidheial g aﬁlﬂhf\azﬁﬁly facidg potht, Sh@’:llocking
P on.said distal end of said plunger rod; a stop
elem&fl w%élqaneéﬂratheémgﬂ@fhn@h@%ﬁs @ﬁ&&t stahg@ps %cbéﬂ@rde ents on the
longlltﬂ& #u'&'lqje (ﬂfeﬁ{té {bgrn8+eefﬂg Qllilstﬁ %WJM dF. LR ef’elmen outwardly
surface orn1ng a sea I nsi de surface o
towahrésr thelintcaordsuafaps of the plunperaxntl and ihegprexionai oddel of ta konklhg elernent

el enent .and for a l.ongitudinal rec , )
retaify ﬁ@tlogﬂ%g gleughidn @f@ﬁa‘wﬁ"@aﬁ@@%ﬂw Hil Mgy Frieht Talfowed by distal
slidih& ﬁfo%@m@ﬁ‘t%ffthé ?I %ﬂ‘i@@ oIt Shthih @R chitRbdreBgiel HQ’,' Pt to extend

r ecess; i ng el enent including a proxi nmal
past plmdlstelrﬂlmawth@g)halg@r o and|thedgidle andace oditlet brrobgreventing further

n_.out war facin 0 t he | ocki ng el enent
movg B e TRE Pt A Neinbele o that the
di stal ranps and the detents on the | ongitudina
BRIEE GESCRIPAPONAOE THE DRWAVINGS di stal portion of the
| ocki ng el enent outwardly towards the interior surface
[00156f t he pigindea pewspecind vicweofr gxingahsseohhly atotdivg to an embodiment
| acki ng el enent retains the | ocking el enent in place,
of theRYGHRYr oxi mal sl i di ng movenent fol | owed by di st al
[001%!]' di ng FIRYANE Bk cQflodREp RIPLBGR! viEQ G ARy ﬁhg@ﬁ’s%émmytslﬁb{i}n in Fig.
chanber causes the point to extend past the distal
I, lip on the plunger rod and the inside surface of the
rrel enting further venent of, .t he pl.unger,rod.
1008 1% o £ 2B b0 Pilated e PR RR RS aoe] CRcat Shp in Fie
2A; DRAWNGS [0015] Fig. 1 is a perspective view of a

ﬁrlnge assenbly according to an enbodi nent of the
[0018hvent i &g 3[sbowe} sndpglevzwrlaé Vigh et geprer seewpETkiRyA;

[OOIEF ew of Fgég Sﬁg&lk grsge}‘?v cyle o?ﬂ?%\@tog er shgvvn n Flgl[ 9&17]

an en per and T ocki ng
(0026 errent Fghovima parsﬁeo@ve 2w $0Ad Bjckiﬂggalerﬁetﬁ Blaywsn m Bgdm
elevatlonal view of the stopper shown in

[0021p19] FEigy O isa siHeisvationgt w&qf t%lwk@&ekﬁﬂmg éhoé’flblﬁ;fég 2A;
[002§P°Wn ' @@.: 79s a %é'spectlve view of the plunger rod shown in Fig. 2A;

[0023] Fig. 8 is an enlarged partial cross-sectional view of a distal portion of the

plunger rod according to one or more embodiments;

[0024] Fig. 9 is a cross-sectional view taken along line 9-9 of Fig. 1;

[0025] Fig. 10 is an illustration of Fig. 9 after initial proximal movement of the plunger
rod;

[0026] Fig. 11 is an illustration of Fig. 10 after further proximal movement of the

plunger rod during a first aspiration stroke;
[0027] Fig. 12 is an illustration of Fig. 11 after initial distal movement of the plunger

rod;



[0020] Fig. 5 is a perspective view of the | ocking

el ement shown in Fig. 2A; [0021] Fig. 6 is a side
we@b@sasdioohal view of the | ocking el enent shownPCTIUF1008/066651

2A; [0022] Fig. 7 is a perspective view of the plunger

rod shown in Fig. 2A; [0023] Fig. 8 is an enl arged

partial cross-sectional viemugf a distal portion of

t he plunger rod according to one or nore enbodinentS'

[002][8?224]9_ E 5% 3% an 1llilst(f‘ %%g?%gtlb @t%bfurtélg% (rilltStlar I’%%f the plunger

rod ©fexptigflui® friafd tehe yﬂﬂmgel ABseniilPxunBd a ARy dpedsingf sutdke
pl unger rod; [ 002 Fig. 11 is an illustration of Fig

[002Dh aft eFig: df‘tlfh@? ﬂlﬁﬁt&aomf Figpvérdiat fld hap begn grigléed ﬁr@}a the syringe
27] Fi 12

sssoftbfy B Bical Bk ARSI AN RE Bltel 2] TP novermnt

[0036t t he ﬁigJ n§es a alodiusOLRBY] ofHig. 141a8ter furthier pﬂobcumtlrrm\ieﬁrent of the

of Fi.g. fter further dist vement t he.
Plunﬁ?ﬁfﬁﬂg‘? d dfil ig 1 SR syringe asspfnghs @@gsaysaep SBUaiPke:
[0()3;1?'l ring aid iggd atgillﬁﬂ?ﬁﬁn"lﬁlﬁé N8kerer h@ig%%]; bEdnddradft 1ﬁt§ th'?U’syrlnge

lustration of Fig. 13 after fluid has been expel
assembmndhelt@ydusmgmoagggm@lf yheamungenirad @rn}graosepqmui dlspensmg stroke;

f-th 0
100337 et v i oA o RuRAG of SRR ey afriafof of arner disl

forc VBB RIngOf roti NtBe @l'uitfhﬂ&he §y2thgk QssdrdYy hdsWeen bxcPed BRd the plunger
syringe assenbly during a second aspiration stroke;

rod haybgan lorck@d injosthie bagel afithasiringeiavd of Fig. 15 after
uid h t

[0035#| tial %g% S?gp 11%\%@@&% F# l%]g 1?(;31618\36 nénagghgaﬁflg)grggh%xﬂﬂgl force to the
plung&Crod dadkiisPho plubgesiod ok Bicak @&3}2]&051 e stbpptrsacasrding to an

illustration of Fig. 16 wherein, upon application of
embpdimenbet (BF &Vv4ntier ce to the plunger rod, the fluid in

the syringe assenbly has been expell ed and t he pl unger

rod has been | ocked into the barrel of the syringe;

DETId EDODBSTCREPBHION8 an il lustration of Fig. 17 show ng
plicatiaqon qf oximal force to the plunger, rod . ..
100335 ng%ﬁe?Pé BPasHEE Fre Sepplke %E\E%?}RFPGrﬂ?ﬁ?emg%‘ﬂﬁe? is to be
und @664 HHale iRy RAfoR [ARA 1iFRRE t@fhetd%‘t%ul‘s _y @(Fﬁs{rﬁﬂion%yf\éée@teps set

DESCRI PTI ON [ 0034] Before describing several exenpla
forthemmshel foklemting @ﬁfscmpteon nkherinyamion iis capgble of btheuemibedmeniy and of being

Hw%r%;]ﬁpe Hp %QH) s(pgta]|n1ted to the details of
PrachEHke Al GHSOPILERIS §8ys set
[0035] Aspects of the present invention are directed to a syringe assembly having a

disabling mechanism. According to one or more embodiments of the invention, the disabling
mechanism is automatically or passively engaged during use of the syringe assembly. The
disabling mechanism permits variable dosages from the syringe assembly and enables a
selected number of cycles or strokes by the plunger rod before being automatically disabled.
In one specific embodiment, the disabling mechanism provides two aspirating and two
dispensing cycles before being automatically disabled. The assembly enables the aspiration
and dispensing of a selected volume of a diluent into a vial to reconstitute a drug,
pharmaceutical agent, or other substance and then aspirating the reconstituted substance back
into the syringe. A seclected volume of the reconstituted substance can be injected or delivered
to a patient where the volume of the substance that is delivered can be the same or different

than the volume of the substance aspirated into the syringe barrel. According to one or more



forth in the follow ng description. The invention is
capabl e of other enbodi nents and of being practiced or
Whei0sgswaF ri ed out in various ways. [0035] AsprCI/ESH8/066651
the present invention are directed to a syringe
assenbly having a disabling nmechanism According to
one or nore enbodi nents of thf i nvention, the
di sabling nechanismis autonatically or passively
! d,.duri.ng use, of .. L0 senbl y. The..
et ARAR G “HBR R s bR SR IR TR SR biyeprroke by
retragiifig thgelapserdd, whavhdicanall @s deaslélgeatadnimirber of
cicles or strokes by the plunger rod before being .
100384t orrat ACEPIdREdP SABPEEROT FmbtEMEHEthe fisaldliggneahapism is actuated by
: [
the e gh SR N CRORRR ST R0 HOPERE b AAg A0 fhe stopper by
moviligsthbbhdgeribe imgsanhiatingniidebdm. t Te spier atdooplednmthe plunger rod to
di spensi ng of a selected volune of a diluent into a .. ...
allowGjigfliod gl e A EheoToRnsg WIBHEITECB G REPeE geht Tggisabling
mecRIHIEh nRHESIRNES ARt B8R RS BY rélk G Qe thE Miftnovement
substance back into the syringe. A selected volunme of
of thelpdunger waswith tespebt suths s@pper to aroviodhd mdemnisd wra step-wise manner to

eli.vered.to ti.ent where e volune of the )
the GELEFERRIINH T &SR PR ERT eb R il dhatadfed by the relative
mov@hbhteic@Rtentthapluhpe r8@bbdeGtoppbearsiub abedpendaPbl Be§dsition of the
into the syringe barrel. According to one or

stoppeyrvedih St srangsbartdh er Higrlprgile of Bieatiploni the atapperdilg dlyb awnner, the
. af t .1 nject i r [ t r-oke r [
syriflesSisttlE i A diHn & b St B GnRY of PPl Mcc,and the
disabxgphashafisn Q036]achardraticnthc tidabdiepdBingF éhjection stroke regardless of
enbodi nents, the disabling nechanismis_ actuated b% .
the pagiion,af fic sRRpPsHENNC syrasdapel ferctramehe Aispiygdpgchagism, the
[ rel r j
stophgHEa Bl RGr RN as AR § Syt i S HADAETy e Ml But Mws any
substaicc cupigidg rothe bgriptainget tor oddispensdd. ow | i m t ed axi al

venen f t.he stopper with .respec o the pl.unger .
100378 Thin gﬁlss‘i%‘ﬁ?%e’ﬁeceﬁ‘cﬁﬂt@ﬁwl | S wﬁmf‘g@g dag oghe device
is thS LROEIBsY td aeﬁ[/aﬁigeﬁi alﬁﬁl thé ﬁro@iirféﬁ%ﬂ QR (1Rfdeh e i@ %h(é away from the

“nmovenent of plunger rod with respect to th
patient eppelosasotormprectitthmerrechani smin a step-w se manner to

e disaghlin ositi,on. The disablin osition of e
10035051 o 3R PR g Pl ISP R R Teh R By fiEpresent
invehfiéh WiUAGE be destridbd with8p&diBPREEreddtto IFsgsN 018, depaihentsembly 100

on the position of the stopper within the syringe

havipg p desiabling mpehapspymaludes ¢ seinge bakel 1 ande pdyngspassembly 104.

L ) ayr i : I . 0
skl AR NG SY AR ABS IR 3.0 Sk, ARG G amber 10
for refagninl Said] amgpemgehamabend BB dnd aadittuladn@d 18fihdudihfe distal wall 117

final dispensing or injection stroke regardles t he

0 .
havipg &ippssaEcvety theherippgh ip Aluiheonapmgionysih @e.cﬁeg){?er- I this
embBGaL, 'tﬁkgdihg?wgﬂl 89@&'&%1‘%8&1@%‘ aBlofdaf B} APPSef@ @ltally

e retracted to aspirate a substanc I nto the syringe
therdfaom ehd bamingh passsgeavny in fluid communication with the passageway in the distal
wall. In the embodiment shown, barrel 102 also includes a needle cannula 170 having a
proximal end 171, a distal end 172 and a lumen 173 therethrough. The proximal end of the
needle cannula is attached to elongate tip 103 so that the lumen of the needle cannula is in fluid

communication with passageway 105 in the barrel.



substance remaining in the syringe barrel to be
di spensed. [0037] In this disclosure, a convention is
WO 200Baswsts wherei n the di stal end of the devi cePCBHUS1988/066651
end closest to a patient and the proximal end of the
device is the end away fromthe patient and cl osest to
a practitioner. [0038] The s*glnge assenbly accordi ng
to one or nore enbodi nents of the present invention
[003% s \glur%%re]ld 21e§§§rrrsl‘tl)l§er‘},§lél ctﬂ)c&% ﬁg\% lor o fte rhg lgwg)?un%e} Pod lO%Sa stopper

128 maccm aja;kﬁ@ dleriﬁérwdee Bluﬁgdfﬂ rodeo® aicheles 1 @oxamal @dﬂllmngecspen distal
enbly 104. Barre|l 102 includes a cylindrica
end él%@\ﬁaﬂtal lipoll O ad #ryingesion susifers 14 0detinias g fntpiioigegess 114. The

L L T L e T

plungaviodpya yses s gresvay 82 Gfary thie it @tidedoargthe ibarréll for the user to grasp during

conmunj.cation with. the t hi s, enbodi
apDI{RBOP SEAHC ‘RN bPRes B rdpPid PG ey aéF@ﬂW@&?@éﬂW pd3 having
a pelPRrAsLERd NG f@i‘rﬁfn lal kalt el B andrRayf Mg barrel.
passageway in flu comuni cation wth the passageway

[0040h t he & mlomlctwmbxtendsrpromgla&nﬁ@m e ncalmigelemend dfy ehd forms a

oneg PP a0 F7d e By st e 193o2Ad 1B il Paginal recess. tn
the dnhydathbHt QHGRn, &S aRY 00 piRds o Afta0karhpiel 1R €2 6n aNGAdiRdinal recess.
is attached to el ongate tip 103 so that the |unmen of

The fins diséad dprap & & exieadsig ajdastyl|dijeatienoterthnsesand distahfamp 120. The
longﬁgilﬁgigfgwx flill‘ﬁl%l‘ &(Q? at?’%lcrl%] 8*1? ét%gﬁ‘ﬁ | r?ée%&’e% t%ggﬁ%ngltudlnal

des an e ong unger” fod.

rece§d. dp ey ecrdzdlimstt showo Cﬂhrd&g)r@;hﬁlmt:esl JQtenf3l 1u0gEL2, N o4 arJ:Qeﬁown on
i ncl udes a ErOX|naI end an open distal end 110

the pypxipngl end f t i@ngﬁﬁ@nélrfe?f‘r% e?fhfbﬁr% Hicpsacistont 4Gilornigd ﬁ@sest to the
prox%‘?al' dAh§¢ 1 1a rhiEnGRS s{c g 4 relB& (ﬁteﬁb'lﬁ@lwlﬁ 18 %rg%ﬂﬁan the third recess

ger ro 111 inc es at press 1
demambMJCatlon of force to the plunger rod by a user.

an es n the.b reI r .the user
[004t1 g?as ﬁa Wﬂé ﬁ‘g%?ﬁtﬁﬁ{) ﬂ’tﬂ(ﬂ f HFEEmp qu%n [*)‘Wd%i; praxgmal edge
131 8Pa dka B&%ron }48ink Rk |0Hf$@a§'dl§ 28R bAY 188 e'ﬁ?fhte eﬁf’o’édﬂﬁ’éﬂt Qbwn, there

a peripheral surfdce 143 formng a seal wth
are tiviogiugieardyr fagiog befbstlRé obaha dibtal Ipctmeumpf the mczkjlmlemmt When the

ext.ends xj mal | romt sea
syrify i BBl i it & P 30 S8 g iR Bbned o g so mat
the BAAE coHtsdt@dhe iidBRorlshéfabdot the pluapgi ol dhdee precians edgerbohﬂt@ts the
enbodi nrent shown, there are two pairs of distal ranp

proximgl, reqeag defanty Hehciremps lL&al|1ﬁ%Illfgeéb%B@X1HI¢1é>0ftiqﬂs€tnddh%bfﬁbS 133 of the

lockgl%r%? rﬂféh% oﬁf%a?@ g§ t}{?ﬂtél%lbg%bséo%lta gg tﬁ? filt er(?cﬂ‘ s{lﬁgéehf]}? %ﬁ@gollow

I'nal "recess
plungacloddes at | east one prOX|naI recess detent on the

| ongi t udi nal cess, In the enbodi nent. shown, three
[0043} oxi maln AesprlEceithApe erphpdimenb theylgaking gleapigomEpises a single

unit or single leg. Other embodiments, the locking element may bifurcate into two legs at the
proximal edge 131. Further embodiments may also include a single barb or multiple barbs. In
yet other embodiments, the length of the locking element may be increased or decreased.
[0043] According to one embodiment, the distal end of the hollow plunger rod includes
a plurality of plunger rod ramps 150, 152, 154. First plunger rod ramp 150 has an inner
diameter that is larger than the inner diameter of the main body 149 of the plunger rod 108.

The second ramp 152 has an inner diameter larger than the inner diameter at the first plunger



the proximal end of the |ongitudinal recess. The first
recess detent 140 | ocated cl osest to the proximl end

WO 2008a54eF t han the second recess detent 142, BRII/UB2008066651
| arger than the third recess detent 144. [0041] The
| ocki ng el enent 130 includes a proxinmal portion having
a proximal edge 131 and a distal portion having an

outwardly facing barb 133. In the enbodi nrent shown,
- Ut war dl th
rod }am%f g%(ﬁ {hg ftﬁlﬁrea%fpo o gt%g @s?% re}?d gfmgi)h%r%gr 1r80|ar as gn gnln%} Erillarneter

larg@’i&ﬁzﬁﬂﬂhb 8€tontl hemp. 0Tk fight,abesim@nind HE3Ed plangasbd mmfsdl 5|0m 52 154
the | ongitudi nal recess so that the barb contacts

provii¢p repnesivaly fifdcwcentd anddhisd immgendinglly spsacd prab ﬁ%&maﬂ% 155.
ge co t i r

008192 SN SRl R 57 UL P p L TR rvin

medi}:fantehﬁnthhk isyvingel veitrepriox ool whdid g s viehanht, félwedrbly expulsmn of

contacts the interior sur 16 of the holl ow

medifaphey It gtal f%&%}n()uvﬁms@ B ErarleeFired s ot B chamber.

caus%@%e'b%ﬁis' 139 1§ LARRNbask ﬂféﬁﬁétﬁﬁ) A 9Sdnnt% ?lulﬂgért rof Fcovﬁérﬂ gllleeqnmde
eg. her enbodi nents, the l'ocking el emént

surfemefqﬁ rdmahaerei Pro/eniing fue@lsr mpverhent pf dii phergee dgiewms fespect to the

Fur t emhodi nent s ncl.ude a single barh o .
chariry Bt PPt opLoY F REPeatipe dafp Bt Phs B Gl porton of
the 10€kih @1ehféﬁd<tbrig1eei pQAE Fimp¥RY thE BRI EASEE:RS oFiBE k®PH&tnd the barbs

[ 0043] Accordlng to one enbodi nent, the distal end of
of thetleckins ¢lomens] tomegie ouberrilydpwands the iptegiorpurfage of thsihoHgerplunger

drod ramps 150, 152, 154. First plunger rod ranp 150

has an inner dianeter that is larger than the inner

[0048] anet eMhoktobp& 1ﬂpteferblﬂ§|ynt&§tgll@forhﬁe o Ehbﬁg@plaﬁtﬁﬁnﬂt@ﬁal such as

The second ranp an 1 nner dianmeter larger th
polyethglengn gh G@P%IW& eéffm%&t athi/@r e @flp%ralnsg%mgoﬂlrﬁaaﬁﬂwre@ﬁ@ay be made
of eltaHSIn%H& ﬁﬁté}ﬁmuéﬁg fﬁ@rrﬁ(glﬁ %(glc%ia‘cs‘{o ngf Jll?ﬁbﬂ%lr W Bbtic rubber and
rod has an I nner di anet ar ger an e second ranp
combetidnsrtB¢reoSecond and third pl unger rod ranps 150,

1004605 ¢ ub BRIy o peg epd i orer THER Mg afi5pihjo the disal

end 68thWpling E’Ieroﬁmgg && hﬁ’&@ chifinbRgve RV QNent Befv ded tl?é"plunger rod and the
asplratlon cycle to drawi ng nedi canent into the

stoppsrrsorilas tha stépnsr osthaved ststhndrm‘ghmthe memger fodli$ omeed pyinitiating

ciseGEC B3 SRR b B SpRLT- e fi RuTaHERUBYE Projecing boss
160 Sladsd8smbiv@edar danddd 6L of extiinthepast A hangbriorbrdakmblé E8nnection
on the plunger rod toward the inside surface of the

164 gy e begrexidert forfacititate ssppratipn ehiia stoppern fiiem phamgeger resh108,
‘““M4®FH&S§$8%&”H8“ﬁ %e% nber. Distal sliding novenent
0 e unger ro ‘st opper causes the distal

[0040pr ti on Opferaltlbﬁ of d&Kslyﬂggfedtseé\f’ﬁhlty witl nowdie: degcrithed wigingggecidie reference

the | ongitudinal recess of the stopper and the bharbs
to Figs. 9-18. g described above, after a user rernovespt e syr?nge assembly from the

package, the components of the syringe assembly would be as shown in Fig. 9. In this
position, the stopper and sealing element 145 are bottomed against the distal wall 117 of the
syringe. The proximal edge of the locking element 131 is engaged against the first recess
detent 140 and the barbs 133 of the locking element 130 are resting upon the first barb rest 151
of the first ramp 150 of the plunger rod.

[0048] When a user applies initial proximal force to the plunger rod 108 as indicated by

the arrow in Fig. 10, the stopper 128 and sealing element 145 remain stationary while the



of the | ocking elenent to nove outwardly towards the
interior surface of the holl ow plunger rod. [0045] The
wee@ppste1s s preferably integrally formed of PCT/US2008/066651

t hernmopl astic material such as pol yet hyl ene. The

sealing el enment and/or the peripheral sealing surface

t hereon may be nade of elast?gerlc materials such as

t her nopl astic el astoners r ubber, synthetlc
plunggrergﬁltlﬂgl?sd n_éveg]b an %{tla‘t)l{lg d}s‘r[1 rcg Bl Jn %% 04x|q1]§1afs 1re%ﬂ 1§ Phe locking

elemzht B3N#ch tetnaimiastadiontid] as@ﬂ@@r@ﬁmﬁf@gﬁ l18mgeiitinues tol&&ag@agamst the
allowinitial relative novenent between the plunger
first repgssadrdent HA0s Hopisesr: s Prremat Mevapep pé thermdwrgen god causes the

posna&‘%f @8 ‘Bﬁ%l 4188 nidie fR)'nW"%%‘gstrb%go bt mjgﬁﬁh@ﬁrs't fﬂrﬁﬂ 40 89he second

I stance In a proxinma Irection s relative
barbrroitiléa of dre sbeomﬂrrampdé@l fhisaclatiog motibmgarblxssrotfled by a projecting

sl i d nDunt C of the plunger rod. A
bosst lﬁgﬁgwé Tl Eonk e LoHides PBREorT may al so be
[004DL°V' degh pQerhds df‘tBl@tsﬁeo?ﬁcPé}h%dﬁ@nto?ur%ﬂ%?p%ﬁﬁﬂ%osfeh% of the
t he plunger rod 108, be described furt

plunigesl rods as[iadigatpd Qodreaarrocmmdﬁgt hle causes ﬁ]g@ylaggebﬂyt@ytqmd fﬁlled with a

cesi G il SThit, At BRTRET s i G R FiBoetiige D1 and the
usereWhiiM@s tAFFRR bioxim Aot 8o BRGHAGRT rdd) qlecs%p%@ﬂm %eeﬂfng clement
I n

t he syringe assenbly woul d be as shown
145,tlﬁ¢1@ngad§mﬁmolr$0 and éhasplopgrs ﬁochh% @éﬁ‘? foggther @ﬁbﬁprmalakr@ctlon The

barb?ﬁé[h%%&u%? ﬁgﬁt 1t3|3 ﬁJh%&elat ng %ﬁ]‘s c&?ﬂ lSa,?@ iesslyyf(gtethe second

r oxli e of

rame mgli@&ﬁthagﬂjxﬁlﬁﬁl ddge 181 eaitinuec®shgagd whh thb4l serackst detent.
bar bs 133 of the | ocki n% el enent 130 are resting. upon
3

[0050he fi r é¥itepAimerthe pyringe Dafrek wigh therdspirgdampount of Gidg yen the user
applﬁ:ls 4R glﬁ[l?lr(ﬁg[al o481} e\e/&ﬁlﬁ%e?r&?ﬁ% g@ﬂlggc%géd'ﬂ}ltbé Arow i én E )g 12, the

proxi ma orce to t nger as Indicate
plungbterodrlﬂ&\l\s mnovdd g inﬁﬁtedtdlﬁam;tedbbmra aizgl dlrﬁﬁttlee,a/iflilil'eghe stopper 128

and ?eelglﬁne a’ljégﬁ 1 fﬁg%}lag)t sﬁ%gotné?ygf?%ﬁe \gft]e[je?qtt ne @%ﬁ rﬁggen tge stopper
and BlepREldePRd WilEn Itl%%iiaﬁﬁel@%@ nlz\@tth @gngéﬁ@d F8U& dIRlably in the proximal
stationary as its proxi nal edge 131 continues to

dircengathe ledragdemeitd 3pinmates nteﬂ:le glgstal eiur@monlwmh thehengsr rod 108,
t he, proxi. I nt of un
cansgSpP PR SR (SR e B b B RO T Ao st T Gt Sfignd rocess
deteh€BR2. THd barbs bh@eflddksig dleipnt 139 rémaih o tBE6RBEY babest €53 of the
153 of the second ranp 152. This relative nption can

secop@ rrR P H elquBipr.as phojtenncr A8 iroaansisaiospiydubils thadepkinggelement
130 gﬂ)vggﬁqgg rogzﬁ‘%alcglre%f; Ble%%%rl l%%?% [thO g‘agrl) 1551 \rl;&ei%detﬁn interior
surfak 16T the plunger rod.

[0051] Further distal movement of the plunger rod 108 causes the sealing element 145
to contact the distal wall of the barrel 117 until the fluid has been expelled from the barrel, as
shown in Fig. 13. At completion of this expelling cycle, the barb of the locking element 133
remain resting on the second barb rest 153 of the second ramp 152 and the proximal edge
continues to engage with the second recess detent 142,

[0052] Still with respect to a specific embodiment, after expulsion of fluid from the
syringe, the plunger rod 108 can be moved an initiating distance D1 in a proximal direction, as

shown by the arrow in Fig. 14. During this proximal movement, there is initial relative



pl unger rod, as indicated by the arrowin Fig. 11,
causes the syringe barrel to be filled wwth a desired
waeaanssoes fluid. After the plunger rod has noREHUS1968/066651
initiating distance D and the user continues to apply
a proximal force to the plunger rod, the stopper 128,
sealing el enent 145, | ocking ?Ienent 130 and the
pl unger rod 108 nove togethe# in the proximal

Gl o0, (b h Lng R € .
oGl e 80 BE S0 Re ARE R GRELPEI B EFRIL  Fhrpyr 28 remains
statisRg P aad ﬂl@lﬁhnﬂgéﬁroalnm Strh@v el fi0 Hic Prdxidd PéircbBibn caningtie podition of the

engage With the first recess detent. [0050] After
barbfqnl th? Ingkingelapqnt A2 teympy e frogy thy sqepad a@@.%d Séﬁﬁﬁwtsefasrnd ramp 152

o U IS0 15 A AN 5, 59 SR e o

108 Emg;es thdyerhdre opﬁ thersggper 028, &Mlngs:lammne @4 2and the plumizedrod 108 in

di stance. D in a di ctlon while the
unisqy B g ch g o V@ﬁ%ﬁu@ iy (B8 BTty UBREQY Fie. 15.
The bﬁ%nﬁ@l‘ b8 E@ﬂa‘%ﬁ@%}{ theQtdRE '?eée@§de°t&r99@§ r and the

pl unger rod within the channel 162. As the plunger rod

[0053bves sAfttalBlid is dratmmnpx tdm |symrhged dlus‘@t moaﬁnentmétlheqdkmg@g rod 108 for

| t.h the
the g EE e R R taieh o iEsthah BieoSonest |6 Gatiif b Faspiposition
so tiaf @td i eelﬁﬂnrestho&&ﬂ@ﬁ sctdlebe e sldfpet 028 iRl thepRNYer 186 @68 within the

detent 142. The barbs of the | ocking el enent 133
channghiZn apdernonstraisd dhbigh 46 bFyslar, the bocking dhemeyd d dAenavgnin the distal

direéll\tﬁo?ll' v(vei't:}ﬂ%ltg I}ﬁglgﬁta%dt llbs v%lf%pcﬁﬁ %e(xj‘gigg dfs%'l@irﬂf’ Il,]fd é’a}}e}tg g%]])ée on the

I ng el enment noves

lockttigr @@hérmn 30 thairgainm hdd cutgas tohardme ntd3s mtthmﬁih& plunger rod
the interior surface 116 of the plunger rod.

116 4% thsdpcling elsmenio HEAYES R ﬂterfastbh difrglen rﬂaf‘owrf@gnaé ﬁé&f‘eb?l moves
fronf tﬁ@s @Ak ﬁ&]&@fﬁ%g %oilﬁgtt@r(gl&g&ﬁ %p?&fj' stal wall of

arre unti een expelled from
[0054he bar fhbreafis, Sinthendistal FogemdiB.of ﬂ&te domgek ectd 018 @iisdshhssealing

clonfeSh Ao Qe iAC it e S e ?ﬁbj’ @ RTg5Ge Py Spelied from

the 5:8©0A4 11[@’&5&6& 3¢ Fand 7t hemP et ai@ %C{Q SO Rd sgﬁﬁ S Blootherwme apply
eng a h the second recess de ent 142. Sti

a forgf t1ht %ﬁ @scpemtal dieectios preihic plungemtod di0fetht stoaptrelr28@n¢ dﬁb@n@ﬁlement

130 ?F&T\l/afé% utlélﬁoéa]rlﬁcl),{n S ¢ tﬁa%@xpgg‘gﬂggawvlqsn eo%}ng Slnfér an 1nat1ate({3 distance D1

duc b the ed140R, meenshOVNthb ¥topPer 1I8r@w pluh gkt ﬂ)d 104 .wibdh tHeGChamber 162.
this proximal novenent, there is initial

As theplangsrand | Shmey chirastibe stopher IQSmﬁg@cwwlqmsntdﬁa thpgosition of the
lockﬁlgae?&ﬁént]lgé is %&%E@s& hellﬁstg‘ltlﬁjolgl 05%@68 g@irﬁé t1?18é thereby causing the

onary an un er

barbpir3dxo bRacd ithiceidtdrion waﬂ s Ithgaali”ﬂ&EamﬂSblth thegfluidee rdaal (8 i@nhe barrel
the |l ocking el enent 133 to nove fromthe second barb

02.rest 153 of the second ranp 152 to the third barb rest

[005%?5 of ¢ Q%h&\k}h fE, garl@, ﬂJfééI'OXEHE{IteHS bf H{e%%‘cip%&l 1704 EBA o frangible

unger ro
connection 164 that breaks upon application of proximal force to the plunger rod 108 after the

plunger rod has been locked in the barrel 102. In specific embodiments, the proximal end of
the stopper 128 includes boss member 160 including the frangible connection 164.

[0056] According to an embodiment of the invention, the locking element 130 is made
of sheet metal, and the stopper 128 is integrally formed of thermoplastic material. In a specific

embodiment, locking element 130 comprises a sheet of material consisting of a single leg. As



108 causes novenent of the stopper 128, sealing

el ement 145 and the plunger rod 108 in unison in a
wW@e@Rismls di rection while fluid is drawn i nto PEEUS2008/066651

syringe, as illustrated by Fig. 15. The proxi nal edge

131 remains on the second recess detent 142. [0053]

After fluid is drawn into thﬁ syringe, distal novenent

of the plunger rod 108 for t % length of the initiated
othe?\In%é g%%ﬁ‘oned er%gc%I(IlIn[%ﬁ $I3f % elogkl g Ql% I:‘I[ Z%Orrgmal lrsIoII1 Iu'd@ &0 or more

I X 0Sition so ere [ Ve TrovVent

bgsbetmeen t he st opper 128 and the plunger rod 108 within

t he channel 162, as denonstrated in Fig, 16. Further,

[0057he | ocKisrylldranpreeiateddror tssh OfROMRICER TR, Gmbasbmp-h of the
I I

im0 By REEE o it bl DS G A U R Blnd, Bffen by the
useriat thicainmoafaiso b ba rdea v 1o inss thetsbmngen tspemingsthe tldoent @fto hhzeal

l unger .rod 11 As the l.ocking el nent 130 es in .
contpipiich WSS tPg’Etr?‘E?HS“tPI?Q %ﬁ}é{%}%ﬂ?e Chgermapt RO Soqopgiptod
subsIaI?l@e BEKANG the A8l et djeﬁgeﬁr% b @oﬁt@ﬂltﬁ dr fh%%?ﬁﬁge The selected

detent 144. [ 005 Thereafter urt her distal” novenent
amouifit afitlec scomsgarted obsthos may b@ sqv:alh er befaﬂhalm thedhB velimelrggonstituted

contac% the distal wall t e bar 117 until the

t
ot B URACT Hlsaheie BT B PR RgEy BF by oty |

autohdatibi by @S0 dufteltie. finkf injddtioh B@oktsw reabls RIFRAS dik & tibB S the
the syringe or otherwise apply a force in the proxina

movgmericafitbnpluagartied fourige dispensinepdirectiptosthe pirarating dirgeigpn. After
the 1@%8#61?&&1‘0%6 %%8”#{%% eél%g?%ﬁ?eﬁ%ﬁ%%&?@& ¥ reIIIthI(ftloaatIagxéate the disabling

er ro an ini
mecIiIaIﬁsfrﬁl t&@re%nt durl inovémentiof tiat st enowmend® e pedxitratend of the syringe
per 128 and plunger.  rod 108 within the chanber
barrqléberelnspr@ﬁ@ltmgah@wpn% FroTDECipS R0 VEA SR PrrECRiingIRwe of lge syringe.
dlo I 0 Ki
100581 rent E5ge e ABHEhobelhis (iepirRaRE P ApP LmbmiRE Y  Qtain
embpdliuregest” ‘fomd ot 8re I:ﬂlb(lichmyntrs’élus | am@rmﬁmellrbartbmb&ﬁi that a particular

feat].B‘F,uS[tlIglgtfuII'qu graalt nt rc}r%IlilrIéIgtIeIag?c{, %qscri aIrrl IF%I@?% qglhlgl(l) Mﬂ?qﬁhment 18
1nclLI:deg in &tsleasIt BSe BhBXdiARht SNAe Avehiis. Sltlﬁl@Ptﬁé appeardnB& MARSphrases
frangi bl e connection 164 that breaks upon

suchaepp‘lm ezt gronorefenmbodinangd,” fiocerain @rrtbhémmnr;m’g’;‘ém on@ dmbo@lrnent” or “in

t ha
an oy G P adeS P R T SRk MGG 1 Fygoferring to
the sahRRRo kAt bR tcUflRmtiBASEuriR6H, the PattidGlati Hafi@cd, B€uctures,
frangi bl e connection 164. [0056] According to an

matesilfo 8 phactasistichay e epmbioad in #ity JugeRlF mpnaficfone ongore
embb&, e of sheet nmetal, and the stopper 128 is
egrally formed of thernDpIastic material. In a
[0059peci f i alphgdihatmtentibnbteinthag besreddscidBdd wilnpuférses ta particular
sheet of materi sting of singl e

| consi
embadigichtsy ke P%I?@gt hat g pmbadigcats %@eregw Jugtgative of the
prm&I)Feggﬂa aﬂp?@aﬁ@ﬁé oft Itl'?ecbrb%cflI HREnd AP 1PHillRE $pparent to those skilled in the

art that various modifications and variations can be made to the method and apparatus of the
present invention without departing from the spirit and scope of the invention. Thus, it is
intended that the present invention include modifications and variations that are within the

scope of the appended claims and their equivalents.



| egs. [0057] As will be appreciated fromthe foregoing

description, enbodinents of the invention provide a
wasngwiassenbl y which permts a vari abl e doseCD1S2008/066651

di l uent, chosen by the user at the tinme of use, to be

drawn into the syringe, dispensing the diluent into a

vial containing a substance H? be reconstituted,

drawi ng a sel ected anount of the reconstituted

subst ance back into the syringe and then delivering

ts of the syringe. The sel ected anount of
VW“%E§1%§%§ﬁ£t|tuted subst ance nmay be equal or |ess than

1. thgjﬁn%egggglgpyg&@mﬁ{ .tuted at the discretion of the
user.” I n one or nore embodi ments, the syringe assenbly

|sadmnehumhmbhjWCﬁMEmhhhdd@ﬁ@Hdwwhgemnmahmmmﬁmﬂdaﬁmngachmﬂbm

o RGeSV G4 S S5 S SRR BBl v

pass@%d%dy&hér’@&r&ig'hq{itﬂhlﬁﬂcorrﬁflhﬁﬁatldﬂamlﬂm;a@@%@ﬁb&t roke of
H@ﬂ gger the plunger rod is retracted to

acei g Bgen godraeHag ﬂmmmabm@i‘;@mom& idggtal end, an interior
Surf?[ggvael{? Nk tgfhﬁe{)]g%lﬁetcﬁﬁ er ql.euan lu g&i rdOXI mal end of the

ytinge barr ere y preven e’ st opper from

belar@@ppelnavtﬁé divial dpdefend pﬁ@géreﬂd)ﬁﬁtlﬁfstdﬂ}b%r schidigea sealmg clement
[ 0058] .Reference throughout this specification to "aon
haviggijo aFirlisral suriags tfaimming i serl nwsite said msile grfagpraf the barrel, and a
proj g{fi’%ﬁ%&{gﬁﬂﬁlﬁ r@}ﬁmlélﬁy ﬁ%ﬂpﬁg'sgﬁﬂlﬁllelé}ﬁ&ﬂ %n{l @&]}mﬁg a longitudinal recess, at
artic eature, structure, material, or
leastcdsmrdismlenangjt orcthddengitudech] refcessoemdacttlebasnom phloxinwd recess detent on the
| n@» iment is included in at |east one enbodi nent of
OngtHANRLFGESPi A, Thus, the appearances of the phrases
SUGNo@Sng eenPAE iudi®Y & RERRRI FBRIoR: havirga pRSLiAhNedge and a distal
enbodlnents " "in one enmbodi nent” or "in an
portientdingent butvardiarhcus bpﬂbaélefslmhmg@mmt IIOISitf@ned in the longitudinal

mcegsD %hg%at Iaﬂg f:](?nrt%.‘ftsn ﬁ{? eﬁl\%gﬁl? ralbclﬁyof I'EE []rlr | %pg ng proximal edge

contR@s ttheC ProRimAIE_ESLE Qetens tWhiGEiH! BExintBR sBling! Bovedient followed by distal
characteristics nay be conbined in any suitable manner

shdlpg] meyyemght afghepenpddpaend stoppaosd]in e ¢hamyrr escs the barb to extend
past B.gér/ ?ﬁgaa ?%r &eﬂ% &{]ul?%? rg(? gﬂ&l gﬁaﬁ{i'tﬁ% %SMG&J; @ % gg ?rﬁlgatr}e?, preventing

furttch paxiranthook oifemt 6f the @luﬁgeleﬂoyl witH t¢specatol the cedfmbdne
principles and applications of the present invention.
It will be apparent to those skilled in the art that

2. ;’ﬁg‘h@g da!sg éﬁ’tﬁ% P @ﬁlrﬁlqdw @IreLe Bre itG@RA PR ARAR I Rs a plurality of

parat us’ o ent 1 nvention
rampi ihblotedd OﬂiBWdIYI ing pfroxamat tieecsiph ahd a ahotalgg o proximalirecess detents.
invention. Thus, it is intended that the present
i nvention include nodifications and vari ati ons that

3. ar ehWishRhgd 4888mbly of claim 2, wherein distal sliding movement of the plunger rod
and stopper causes the distal portion and barbs of the locking element to move outwardly

toward the interior surface of the hollow plunger rod.

4. The syringe assembly of claim 3, wherein the distal end of the hollow plunger rod
includes a plurality plunger rod ramps complementary to the ramps on the longitudinal recess

of the stopper.



scope of the appended clains and their

equi valents. What is clained is: 1. A syringe assenbly
w@uvpnswing: a barrel including a cylindrical BCTES2088/066651

havi ng an inside surface defining a chanber for

retaining fluid, an open proximl end and a distal end

i ncluding a distal wall haviqg a passageway

therethrough in fluid communication with said chanber

an gl ongat e_hal | ow ol unger_.rod vin
ot At S o R R
and thifd eexitaeradestdatene frsdfsce@idoandl thind) Bfmpsah; tha s apditsl recess of the

at the_distal end of the plunger rod, the stopper

stoppecAngdfiitisly secoid A fhird PAHERT rWapRYg, Begdyngshepdramps providing first,

secoggﬁfl@'ﬁﬁrdflg Jaﬂlaﬂjy‘égéded%ltﬂ}esc‘t@i d inside surface of the

rre and”a pro tion extending proximally fromthe

sealing el ement and fornming a |ongitudinal recess, at
6. late %tg éggﬁgfgég%palgxroﬁgfalﬁg%t er%lg{glge:étg%}???%%l{d%%glsita%ﬂgd to the distal
end @M LA BCARN RS Rlaki0€ KhAGnRhe BBRech M PRIMBS Ad and the

proxi mal “portion having a proximl edge and a distal S
stoppar to that Hevitappearcoemwatatioparfyaehery theaplbngarred lipakdvied an initiating
. el ement positioned in the |ongitudinal recess so that
distafife 1%3@6&!@&& ditydiopy ‘éalﬁsﬁltgetb“?g) rbét?rnrtﬁS dodng HEmsiiggapve from the
first befh rd&do tHrascpérdbamBlesedge contacts the proximal recess

detent, wherein proximl sliding novenent followed by

di stal sliding novenent of the plunger rod and stopper

Wi .he r e
7o SPGRHAS SIS AURER SRS BB HgL BF e e
rod Gukdsatie syaingevarrblaobelfilleg mathenddsitgd himbmteit flpkdxi mal

novenment of the plunger rod with respect to the

chanber. 2. The syringe assenbly of claim1l, wherein

th L doudi I | - it
S |k SO nY, eERn 2 SRR BAERLA A AR st e
syringelraakl has betn fitlokrasalts mabe stoppkrtremsisingdn aThed pysitingeo that there is

assenbly of claim2, wherejn djistal sliding venent
relatgge rflwéef%qnaf%@%vﬁel? H Sarrcene ph@gafsré@ NGNS AT (© advance fo the
secoR@bhitPRsEd thabRxiRhl ddae of %‘lo@ﬁn?%%ﬁ%& td &glgé/ €he second proximal
outwardly toward the interior surface of the holl ow
receg datigrd rwhilsathe 4econil gamyp anrthe lengstadinklreoéss gif dherst8pper urges the barbs
; mh?{eig.the ?ist?} er of the holl ow pl unger rod
owqrd the Jgestion SWFASE F (e P BISTh Sy rod ranps conpl enent ary
to the ranps on the |ongitudinal recess of the

stopper.5. The syringe assenbly of claim4, wherein
9. t hdhasyamgst 3ss¢rblydrclamnprvieseintippther digfalomarerag of he plunger rod

o £ .
causggn {%{éls% to rcét?t?%téﬁlh% gfs?alf' (V%élsosf It%?]gagﬁz ﬁﬁt?ﬂﬂe ‘?1'[191 ﬁalglbregn E}%E’ﬁ%d from the

he 'l on rec

L nal end,
thcr acogllpgltsgﬁ first, second

barrel.

10. The syringe assembly of claim 9, wherein the plunger rod is moved an initiating
distance in a proximal direction during which there is initial relative movement between the
plunger rod and the stopper so that the stopper remains stationary and causing the barbs on the

locking element to move from the second barb rest to the third barb rest.



stopper and first, second and third plunger rod ranps,
the plunger rod ranps providing first, second and

wo piosds4eohgi t udi nal |y spaced barb rests. 6. ThRCHYS81008/@66651
assenbly of claim5, wherein the stopper is slidably
attached to the distal end of the plunger rod to allow
initial relative novenent be geen t he plunger rod and
t he stopper so that the stop remai ns stationary

11. | n%‘gle S}II%I el é'lsirs]g]gbly eogt%llag?]l ergau g}rerl]n rﬂt t Irglglorgto en‘f f the plunger

rod taskd ﬁ@ve[heﬂitecsﬂ tht Gedtoad the qﬁmtglafe rédd sk pb@hﬁar &ﬁféctioﬁ while fluid is
the second barb rest. 7. The syringe assenbly of claim

dravg infgHB¢ 8Y&eur t her proxi mal novement of the plunger
rod causes the syringe barrel to be filled with a
desired anmount of fluid. 8 The syringe assenbly of

12. cl dhmsyringehassemblydefsdlaiim irbyvehenin distal mev@hemgerthe pthnger rod after

aft yr| e barrel has been filled results
dravipg %é‘t‘t‘ﬁﬂbﬁ“e SEREOAYLS i 1 FORBR THRRPINGOR SR gition so that there
is retalt‘l%é endvenichl BHlthvi¥& IRRIPPRL alREthWe e Elhl%d%gﬁﬁg EheAhelbd 'Beadvance to
pl unger rod causing the barbs to advance to the second
the thad bartersst amidthe peopmek edgsl oféug éocfngt Hemémgdicngp s tlwrﬁntd proximal

d det whi | e
rocelsot il Wi, T E A A e s heil SFET Sl pT Inse g s the barbs
outwHir @9 Sow 414 thamBgior aWdicd of iR p1AAEE k&, surface of the

pl unger rod. 9. The syringe assenbly of claimS8,

wherein further distal novenent of the plunger rod
t the.d
1. CIREAIR RSPl Rr SRR ast S SEE 8! oSl e pluner o

causbatheskal td @ontﬂ”t&hé Wistah gallas sienturiel QﬁtllCtha iflpi dShas\Wa e exp%lled from the
pl unger rod is noved an initiating distance in

barr?;lraglﬁh thalocingeelement 18 wrgadgparhherdistrlelin of &ncj pppgeg rod and causing the
barbE % éﬁg g@ t@ﬂtﬁﬁs%ﬁﬁ)gf tﬂ%%@rr%lhﬁld%éﬂq%{he é)?t'glgg‘pg)dtlﬁ ?hda barrel.

at the stopper remains” st nary a
cau3|ng the barbs on the | ocking el ement to nove from

t he second barb rest to the third barb. st,.11.. The
: fftlﬁ GEIREEASHENOLY OF claing; Ty Yhersih AR £R Pil Breoyenpgy includes a
fran@i@lé%ﬁ@cti%ﬁ tﬁeﬁ %ré?ihikl P& pqﬁga oXIAE PR tothe bﬁt\%ﬁer rod after the
Seal and | unger ro in a prOX|naI direction ile

pthMUDdhasbﬁmdwﬂwdmt&WHhGEEyr|nge 12. The syringe
assenbly of claim 11, wherein distal novenent of the
pl unger rod after drawing fluid into the syringe

15. requk k?rlh%b LRemBlyoREP@iint @MBwRérdFh the pRoditdPend e tHd Qpper includes
so that there is relative novenent between the stopper

bossgpembdiangrding dic fFagitdaoyinggtiathe barbs to advance to
the third barb rest and the proxi mal edge of the
| ocki ng el enent to engage the third proxinal
16. The syringe assembly of claim 1 wherein the locking element is made of sheet metal.

17. The syringe assembly of claim 1 wherein the stopper is integrally formed of

thermoplastic material.

18. The syringe assembly of claim 1, wherein the locking element comprises a sheet of

material consisting of a single leg.



recess detent while the third ranp on the | ongitudi nal
recess of the stopper urges the barbs outwardly toward
W@ b@siisoes | or surface of the plunger rod. 13. AGEUS2008/066651
syringe assenbly of claim12, wherein further distal
novenent of the plunger rod causes the seal to contact
the distal wall of the barrel until the fluid has been
expel | ed fromthe barrel and ?he | ocking el enent is
ur ge I|p of the plunger rod and
19. ca%’s%ﬁg§§ésse%1§ %{lp ISIr%gage the interior wall of the

baﬁﬁﬁheﬁﬂﬂlﬂdﬁfgka pglitdiRalpditkh 9@l Haothgi ah fnkide Barfic! defihthg a chamber
The syrjnge assenbly. of claim 13, wherein the proxinal
for stanipe fiuid ay epsmeproxiedl idsand § ﬁbﬁﬁ?élaﬁﬂén%léﬁlﬁéc% ikl Wall having a
9@51 f rce to the
passﬁg%]%& élq h r ogo ? EP %Rﬁéd&aﬁlﬁgéglr& v E'%Jeeﬁ;q)l ocked in
t hen bhmgpete. ho]le ﬁlﬁmges yod hgxengaqmsmmal ofd, ahaipam Héktal end, an interior

SurEgt el GRRTAS BRE! FRARGHA BUEBRAGEL | on. 16 The

SYhig eﬁmmhéfal%dcdﬁh@bﬁm‘égeﬂ’oﬁ' fhetslﬁ@pﬂep%'hﬂﬁing a sealing element
el enent is nmade of sheet netal . The 'syringe

haViaSs‘ﬂenthheoeﬂ w&prQHMgreelswlt\héh §tamipp§rde| surfage egr the| barrel, and a
med, of.. t her nopl astic terial ., 18, Th
proiQloB I EPRAIY iR P PP Rtk RS TR b Aioneitudinal recess
and conpri ses a sheet of material consisting of a single
l eg. 19. A syringe assenbly conprising: a barrel
i nétcans fy lackiyg ithripluager rodde thalbarrﬁlam prgvem relagyeigmovement of the
C n h [ f
plunggtg 1t0% \%lc‘gg I%.J étntg C}ﬁe % qu'lb ter ttg g&: Ig)éir%la ‘tlneéﬁ gnoa%g tpg?xnnally and
thenmtéllyhﬁvanlga@opasyzcﬂ@eway t her et hr ough in fluid
conmuni cation with said chanber; an el ongate holl ow
pl unger rod having a proxi mal end, an open distal end,

2‘anA =y & 1 a distal lip at the distal
0 %{r gég%ge&#% er rg‘%? a stopper at the distal end
of atHaerebinuh@&rg x oyil;mdricel s'tl@maﬁrhaivmgl amdiinsﬁge auﬁ:ml ddfgling a chamber
r.m ng.

for %at%glggt&}ugg vl ng]beél gqg ee fan?iﬁéfd%(: B 1n%‘lH 1ng a (eilstal wall having a

pass%é%a@cthé@mr&frg%em %{bgco@ﬁrﬁefmemdnmm o bignizeal i ng
emént and form ng | ongi tudi nal recess; and neans

f orn [chagitadollhe mumgeg aod hodng o mmnbhﬁmélantqpeprermd an interior
relatjv venent rod with respect to
surtichy M S APUF TR ol iEa bl iGhed 3 meen hoved
pr @xtoppkt ¥t @BBdiddlenddrsh@blingérofodathel Edsper MMUEHKE A Bealing element

having a peripheral surface forming a seal with said inside surface of the barrel, and a

projection extending proximally from the sealing element and forming a longitudinal recess,
first and second distal ramps on the longitudinal recess and first and second detents on the
longitudinal recess; and

a locking element including a proximal portion having a proximal edge and a distal
portion having an outwardly facing point, the locking element positioned in the longitudinal
recess so that the distal ramps and the detents on the longitudinal recess cooperate to move the
distal portion of the locking element outwardly towards the interior surface of the plunger rod
and the proximal edge of the locking element retains the locking element in place, wherein
proximal sliding movement followed by distal sliding movement of the plunger rod and

stopper within the chamber causes the point to extend past the distal lip on the plunger rod and



20. A syringe assenbly conprising: a barrel including
a cylindrical side wall having an inside surface
waledosns4ees a chanber for retaining fluid, an opREI/US2008/066651
proxi mal end and a distal end including a distal wal
havi ng a passageway therethrough in fluid
comruni cation with said cha r; an elongate hol | ow
pl unger rod having a proxi mal'"end, an open distal end,
n.dnterjor rf .an di stal. LI t th j I .
towdf] éheolt‘“ 9 Sa‘rf% eu%fé@r% bragfé;’ pgevs?%@}b% 5‘%‘Jthae? Vg%n&gts ffeﬁ% Biapeer rod with
resp&dt té tie dhhmbg@er rod, the stopper including a sealing
el enent having a peripheral surface formng a sea
with said inside surface of the barrel, and a
pr : [ 0 : :
21. B TERHAR RS B, WPkl Loy SBRHER treg distal ramps
and gecodeernds sh alhe loagipslinal rédess hrahthic tsyidhgradsseabless opardtive to allow the
first and second detents on the | o itudin?l recess; . .
plungeryrod tp @krp(hbedegrg ly@ﬁéﬁﬁﬁ} %taL‘y Egro‘swwc %C}Ptﬂegﬂlt aspiration and
exp18¥h BEAG R iR rifGOBANd a distal portion having an
outwardly facing point, the |ocking el ement positioned
in the |ongitudinal recess so that the distal ranps
and. the.detents on.the I gngitudi pal recess cooperat
22. to Il}gégu%g_?easaqrg lglof 6 q1i2gng/b}?re%1h e|SB)CP[PFlh]d CQP%‘?{@%'EO the plunger rod
by aO&taEIE c¥nhRvigh d6 thdieviont8E ipdint DERARRKRE ddifer®liy!Bl®Ized with the
rod and the proxinml edge OP t he | ocking el ement .
chamber apnpdicetian plopiexiepl dperdentthe plupgeicied aapes dha fippgikiemgnnection to
breaﬁl i ding novenent foll owed by distal sliding novenent
of the plunger rod and stopper within the chanber
causes the point to extend past the distal lip on the
pl unger rod andtoward the inside surface of the
barrel, preventing further novenent of the plunger rod
with respect to the chanber. 21. The syringe assenbly
of claim 20, wherein the assenbly conprises three
di stal ranps and three detents on the | ongitudina
recess and the syringe assenbly is operative to allow
the plunger rod to be noved proximlly and then
distally for two cycles to permt aspiration and
expul sion of fluid fromthe syringe barrel. 22. The
syringe assenbly of claim2l, wherein the stopper is
connected to the plunger rod by a frangi bl e connection
so that when the point of the |ocking elenent is
engaged with the chanber, application of proximal
force to the plunger rod causes the frangible
connection to break.



