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SYRI NGE ASSEMBLY HAVI NG DI SABLI NG MECHANI SM [ 0001]
This application clainms priority fromU.S. Provisiona

wappleiosgdso on No. 60/ 638,089, fil ed Decenber 21pCc2AB82005/005495

Background of the Invention [0002] The present
invention relates to syringe assenblies and
particularly to syringe assenblies having an autonatic
di sabl i ng nmechani sm [0003] Throughout the world the
mul tiple use of hypoderm c syringe products which are
i ntended for single-use only, is instrunental in drug
abuse and@YRINGE ASSENSBY HAVENR DISABLING MESIHNISM
I ntravenous drug users who routinely share and re-use
syringes are a high-risk group with respect to the
AIDS virus. Also, the effects of nultiple use are a
mamqw Thi@ lap@rcﬁmmbleﬁmmpnm@mjrﬁdm USS. RiwwistonabAp@icedonise 60/638,089,
%_ inge g %M during mass i nmmuni zati on progranms nmay
ed DCemBf ! nf®% or the spread of many di seases.
Re-use of single- useEhyﬁggahﬂbpﬂ&yﬁvag@nassenbl|es is
al so instrunental in the spread of drug abuse even in
t he absence of infection or disease. [0004 Man
Hovenphe meroe BeHioratsEteota SHEEY ISATEDISE ofideRartiftigly to syringe
QLR %& @@ﬁltg%ﬁaﬁtxmg@@mbmg hRBsnidh ch relied on a
specific ac destroy the syringe after use either b
yoouss i Mlyroagleus theuwoild shegmvltipe wie grlopdirmge ayringe ipirflacts which are
m%el}eclng) S S s1) I%g.l;ee 31%9 rll% p?gtrl F\ﬁé iR (ar\{%%app{ﬂﬁic%{tlﬁ% ﬁgifé{er of contagious
fizeases. (mthaezencms tdeugms:rs wholrwlnblyeshlamm@sresme ofringes are a high-risk

%%)Flﬁ g‘%lﬁﬁaspgft tp El'éev@;ﬁls Vﬁlélg %Elﬁ,?c{fle 8&9 c? fu multl % 61?% are a . jor concern in

Bymé BeunSiydsi \ﬂ@b@e tb‘péated uﬁ;btoh’ @umeWc@fduhthSQMMtion programs
work quite %g reqU|rﬁ the s eC|f|g enth d
BT s i 3¢ et Gaskoer Regoual sl p bypoderric

k@R MasddnebIRY id ﬂﬂ)elnbﬁiﬁﬁ’&ﬁaﬂhh Ghe sPRRFQIURYE 6Rfe @V iACGhe absence of
effective with a user having the specific intent to

ﬂéﬁﬁ@éofﬁ§@ﬁ9podernlc syringe. Accordingly, there was

‘?0051& € a{n9 ratt@m sneLevise nﬁM@ QI LNEIG B! proBRm VB ASthIRE are carly
use eco I noper abl e or incapabl'e of further use

a@ntnhmqng athigh ngfiednaona sneaificadtiotdesirny tha gyrings aftereusp gither by using a
%Estltug ve Slice 0-1[2)??@(5&%%#18%4 éégeqﬁﬂl Q/lﬂhsﬁz{ﬁ?ﬁﬁ]e E@feg% tHaPthe syringe

provi ecaus rendering the syringe
lcmld)ebeabénéemdlshop@rﬂolepbgvthﬂtappltcauén oF ifoxge.or Othse atiendgts involve the

conditio 5 | e-.use nge
Sty oRp e Sy 800 ap'p e (PSR e DEp G e function
kb Scorfailbanict o the‘kyﬁﬂ@. w0 Alﬁlolﬁglsmm}kof thddai (RVISWW(FTQ guite well, they
cont ains, a | ocki.n

epent it sy
BT BIeE SRt R G Bt RO A Y e A A D P render the
QfridddendiRkdLRd. - THdBe B&aes afteisit letfbdieve A ithoNBsek h@vmgsﬁié sh&ific intent to
draw a pre-sel ected anbunt of medication into t

ehbsroiee hypodericiysrngs) Anrardirgly. vhare fias & fﬁ%%if%&tﬁﬂzﬁie-ussshypodeﬂmc
ts%l%lég\phi'cﬂja%&t h@Mwilll BcBmb NBoRAbieEHT inch¥A¥le2éf £FREr §s@ 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] 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
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wi t hdraw t he plunger to use the syringe a second tine
w Il cause the locking elenent to enbed itself into

woheosioagdsde surface of the syringe barrel to pPeEvRIS2005/005495

proxi mal notion of the plunger rod. [0006] There is

still a need for a single-use syringe which wll allow

a pre-sel ected nunber of plunger rod strokes before

t j i i : -

Qﬁ n%%lﬁ%?gltefusgft l?)ngLqu %%)fréf?ﬁ&% aarnmé,lgfgfn%ls&gazrorrl glgg Iﬂ}eecglambel of the
therrelompl e¢livet thes innfliegtdnons rthr@@gi}slmedsm hintgsthoviretient. heAny attempt to
) nge .,as e
S\%léhdﬁ A tl‘ge @SHJ% ¥% Iluge g'%ssgn%%eg ug nt % %2 aLlSQtﬂ(l)ﬁ folgﬁmg element to
cembteaumelﬁ it e issidxs !;Laface of dleba@rmychmsl kd piteeah) prhxamalmgotion of the

ck the reconstituted nmedication into the syringe and
t %ﬁgﬂ@ﬁlvering the contents of the syringe into the
Revioé]e Mhere Sy sNEA Hec fortahendlvRnitig WIAOOW]I dilver firesesited number of
|nvent|on is directed to a ﬁy#%ﬂge assenbl y havi

a
PRESPR R eks) Nerge Mschutmalin B FRCHEark e fample, four
ekt tNapluAR: enaAdgSirdaYio lbRpRW the 3f etfof Hddess, &ﬂﬁﬁ as when the

enabl es a sel ected nunber of cycles or strokes by
Shingseassqeily sabest © dav r@giﬂ@%ta@tp dlep syrlﬁg%h@“r%rdéﬂﬂoémﬁeélep diluent into a
S QbR Mg thl %sﬁh&?&l BQIIRENAN] GTWRIPHH 8% L¥Astituted medication
asplratlnég wo di spensing cycl es before bei ng
dinteodld sydingd: #né ﬂa@s@hbd:ryngethamné@tsmf ¢hesgypngaintoshe patignt.
di spensing of a selected volune of a diluent into a
vial to reconstitute a drug, pharmaceutical agent, or
ot her subst ance and t r&nnmsm dfahé hgenﬁcm r econst i tut ed

S ’? t 3’21 Ct % ﬁ % t tbgy h assfve disablin
¥l 8rP§?SF1% dP‘ée& '8y bss Ty 8a%s>6%‘g? ﬁfse& d "W%ng ap &

dedchyasrd Th@d@aumg in@0hari¥ie Er@iblch @arvabldidiBages by i syringe assembly and
subst ance that i el jvered can be the sa

STAhes b FCHHANTRB Ol DIl T SEOR yw@m&?&@r&e@w beigg disabled. In
Ak Oprbfefred Yéiﬂbﬂgi%le*ﬁﬁr 18! disabiBg SHEhAEEN | SroRdbO RS ia8@ikdtMg and two
di sabl ed after the injection or deljvery stroke by
rdispersing igles hefoys hﬁﬂ_ﬁe‘lr . Theewgpblyeablpsthp pypirgtion and dispensing
@%@f&b@@vbmﬁw%@‘t&%ﬁﬁg 19‘56 au;lgl 3% RnsHIRETBRE, pﬁgrxﬂala&tlcal agent, or
plunger rod with respect to the syringe barfel and
totieer stloyhanse and yhampasprigfineghide peeongfitnted substance freck into the syringe. A
|

SFRL L8 BSLL AT S8R0 LSy POUPL R 6t B pen v

aké edlume wéthe rsubstn‘ncd: thet Stdelyeed eantble thespeadr difterent éhan the volume of

00850 G2 8 BRSSP TR e e

aifjle@l onron el At stdke b eetipktungs pluagbrved. h respect t o t he
r to ve the nechanl |n a st

t
TS b SR g EgBer e - ] BLBFRG] BESFERS AL B HHiEer od wit

q@éf)@@er’[b 38 &y8indd batdlaad Rythk RRpp&! B invQingaNEpRider BRL WEBA aspirating
t he Iunger rod and the stopper and_ i s nqot dependent

obreetipn. pbRY sipRReT &F cquptedsiodpp ehm&ﬁrtrﬁii AhropEh gpiciupgthat allows limited
baﬁfaﬁ Glovehedi 3@ tﬂe?&gﬁ)gr Rfth t8Becttd ﬁ% et 28, 5HhOBRIing!Bechanism is

I'S manner, yringe assenbly'is able to di spense
anahed ithwdgly alsemes offstacke bulresrsne e iresiions ofathe @xiahmevement of the

fplillg ggrl %ﬁbvlrﬁh sp@g{:éaqm &g%ﬁ:?@o Bo@e ﬁ%%ﬁﬁgsﬁﬂ& f?gteﬂ G/%e manner to the

'S enS|ng or 1n
disabling position. The dlsablmg position of the mechanism is attained by the relative

movement between the plunger rod and the stopi)er 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, the syringe assembly is able to dispense a desired volume of the drug or other
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stroke regardl ess of the position of the stopper in
the syringe barrel. By actuating the disabling

worolsaasasm t he stopper cannot be retracted toPaspiSe@s005495

anot her dose into the syringe barrel but allows any
substance remaining in the syringe barrel to be
di spensed. [0009] The present syringe assenbly
[ [

@F‘?s\(a{vr\hgﬁzcmg&\e; ggiﬁg@?/ggﬁg%h;aré@ﬁé%ﬁn Pé %cgﬂz%tég %:fﬁag gl\eé rfﬁﬁ?/dlgﬁénsmg or injection
wireke adgatdives of e pbsitigreof ths tﬁom:)ed rua\ﬂitp pyringe thgeel. By actuating the
S LS e j .
DB dbRE A DophSall| M PSP LB e srine
E]bmfreﬂﬂiut Eifov»tshaﬁy s@Gnss fetnatndg i 1s ltltrslyangxebdmabﬂo herdts:peIIShé

rin an t hen del n e contents of d b
é PIndd® PItiEntsafBes 'é‘%?e‘&h@ v 7 PhePeeERdY |°tV 8‘i Rijer art devices by
%ﬂb&l@mﬁﬁnm A6 ofdladnt,thodef b$ tHeaar 4t e tiud of use,l tolb® drawn into the
reconstjtuted at the discr t|on of tggguser

§wm%?gélsg€§§e&ﬂﬁﬂlﬁugntaafp&aa CRRPIOYPedt SRHREG f%P‘f @FO@Sﬂaﬂed drawing

fal sRRbtcl Bin6 & b theSbRKRuRY siRMBESHAIR ikth Chethifi @t dn@ Mhedf delivering the
the novenent of the plunger rod fromthe di spensing

dppiepls obhieswingse Theseleaed agownt ob theirgspnstipicd pulstrace may be equal or
'155 el tﬁgﬁﬁtxfoﬂlﬁg e RkoddhRitd: HRARs RN the (sBE PlIBBEe assembly is

IS retract to activate the disabling nmechani sm

taotoma@véh’t disobileall afioy theefinal dfjectiva srakpplr reversiedthe hdirection of the
pr oxi mal end he [

nlgloven{g:g’t of%h 18%} od égrﬁrﬂge%gl \ngglll}%glrééﬁgé g(ﬁt‘t{lf %g %gﬂ% Hi@&]}lon After
tihe 1113ycm|om @&ok@ otﬂ rthe'/wjfﬂmgedplumgeu he splmmmi is [@OEO] to activate the

et Sl oS SRS oS sl My R pgginal e of
RhdIRgREe b thefeby FRovefiny thadieipier ﬁémﬂiemgkaﬁmteh anﬁ yrevagig reuse of
assenbly w |l aIIOM/caB be varied by the initia

pesprnghtosray Awdigekis e B¥Enent with respect to the
i@@ﬂp%e@%e@ﬁgﬁn@%‘gg BssBhBIPA8S twoost Hleb aatests ob kddpper and one or

resent syringe assenbly provides an inprovenent
GREE dpiiemé in thetplenegy tads theymagimsuin diumernokitioles the yringe assembly will

Vﬁﬂg&edaﬂ vk D&l ﬂéﬂtﬁgtnﬁuéﬂ/giogﬂo@bf @W18deh g Qshent®hithQBspect to the stopper
between the plunger rod and the stopper are contained
ideteetsraadl the plvinighri naddhtentpl unger rod, safe fromattenpts
et e
R S P BRAET T BRUREEch R e s
quirddidg aafrudiine wiersig ére alangkntsi Wlnc&aylldwe thedes infyition thetween the plunger

?rﬁila}?&l}gt %%PE@%:%?P&}H 8018%1%% Ym‘%l{rh 2 nt S a tséjfgffﬁ)rﬁ attempts to

adfantiagsriake bh@elﬁn&‘:‘;ﬂlﬁﬁget tovdattdt e loféklhb &Y(echeﬂnsﬁlf&njff these elements
enbodi nents, . detents and di sco tan|L es nct.

t
78 eh i dse PR BgE ol i e PR BACGh e 1 bontact he

re@én@énkmwa@atnh@mmhgm%amshh respect to the barrel
will not distort, damage or defeat .the | ockjng

dpe AOther TRnRgleat wivantass plige pigsent inRtgRdHlae Erpy epbodiments
'éete ANy (ﬁ?c%ﬁtﬂdﬂ\fes%gﬂ Rub@ed dcRicQy 8L atRed Rk Q6K bffilar, so that

anismfor renoving the conmponents for re-assenbly
arntatmg tisepluf 0 16} wAthf tesnciseio the) horrehwilhmoadistons demege or defeat the

Ho&c‘ci’r‘i%gnélemen\{eﬁt 119gq6 hsse styﬁgges%ﬂgljxo? bl LADGHRLA: 2N éa5111§ Hﬁmpulated to

overcome the locking mechanism for removing the components for re-assembly and reuse.

[0013] A further major advantage of the present invention is the single frangible zone in the
stopper. In many designs there is no single point where a breaking feature may be added

effectively and two or more components will have to be orchestrated to break under the same
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stopper. In many designs there is no single point
where a breaking feature may b e added effectively and

woememesasor e conponents will have to be orchesPcatsenos005495

break under the saneapplied force to the plunger rod
in an attenpt to defeat the | ocking nmechanism In the
present invention only one area needs to b e weakened

apdiiid fofc% gl tpﬁﬁg&yroh araf fdmpefotcidaOm: kst %chamsm In the present
mani pul at i on. An oper abl e syringe asse

Havantign anlwglguaw@ fiedalsl bengeakenadcandrip is %&M%@C%IG% §fp djom outside
h side wall with an inside surface defining a
ﬁM%@gr%Por retaining fluid, an open proxinmal end and
dow s tal operedhle mingd |a$$gmhlyd133mg|a peabive Hiashling sgucture includes a barrel

glsr’l%h :%@ey waf1 1ﬁlt L p1 (?nsgig éel &’éf%u%cgggﬂ}ﬂ?ﬁq%?g&%ta%hg fluid, an open
er@;kﬁhﬁhéndeermd aadndtah an@me}mdmhgsut é‘atalewaill hawxingng passagawtagrthaethrough in

S ABi R PR Sientl (AERShh s BT g Progiml end and

SeRCopRsl Al @Rk dhgi a8 ihtegdrbdEecalefihihg apavii thereinewith atfleast one detent
the cavity in the plunger rod. The secandar

N P P T T e Ol sthe proinmal end

Qﬁﬂﬁ@&twt? W fRGRuARArAL TIRARLoRRE GvEe aMtd Mkl ¥nd fhdt zhﬁrommal end
cavity. A stopper includes a sealing elenment having

pradiindhedent ceanipdat surdace GRdritrepshoneeHICONIRWY (e Chglyd et Stopper includes

Sugefaﬁﬁggel%eﬁt hﬁvﬁ@r{ géﬁgh%ﬁsﬁfagé) et 04 Wﬁh Rﬁ@lﬂsf@lslubface of the
fromthe sealing’e nt having a proxi mal end

chasueh landeanghst a“;tterdgxawrematally érasltth@ mllp@§@1n@tébewng a@rpxumé end and a

S ondar t, ex oy axi

cﬁ ealp?HOXI ﬁlgre ealljle T e%?t N, %O%qut?ﬁ 3 cgﬁe{glg th y%xp%ésc%ﬁfdaf& ?)B}t extends

I prokitdBe agialy diniethe @l’cdﬂraaﬂderﬂl af gteaposendllmnebcaridalye@asst includes a

one .di ntan|t on, it urface secondar 0S

THORGG ot e SR ST ST SBL B The secondary

Gt fsYpo@fiortel @it Pl alllyQfl theSlet sttty @vitwof the Pluivigagrod. Structure for

notion i s provide 509@||OMIthe sto

to nove freel
ARpidipg gmm fs Proxpsied fo plbow e Jierpag & bytfpy axally ifggepect to the

di1SARPRA (610 fildAbd &ib8nd! B Nee merﬁ?ﬂlg@ﬁfbdmﬁlowbvhﬁe tHe&topper remains
stopper remains stationary in the barrel and

tstatendm it thedapelosndriar wensirineonrexiially agd digialy alr?%?dc@gces applied to
atﬁggfgﬁgreeﬁﬁ tg?lﬁe R | Sg ef, sbd ]gﬁlg (ilﬁl%né LRRReLnce bPhRABR motion between

ts tance o 'ost notion between
tthe swpppped thn glung@ ot us getﬁmitlo@i by tlpesesendpryeposh pontheing a contact
secondar
SHEtace dlélrt)}ée gg 5 In{ialg %%L é)P %15:?? X P%ﬁ%tﬂﬁqﬁig%ﬁg@% XFOI%W Bﬁ secondary post
Mntahmgs&ﬁosedmdﬁrm@s\ntyc dintomtitiityg irt e plecgendad.y Aayld.o;nblnatlon of

scoptinuity in t e plupger, rod,, An
HiSEOR R heseondfnEEBaBHAPY AR R b B fisor a limited
SEaaREar Yosp afltioh R kvitRioMe gariay ofithel pfb%ﬁdnd&rﬁlbﬁn e lcﬂckmg element
lost notion_is within the purview

Lt e P S B L B et gniecrd

PQkdIR aheviy U AR the BodNEIrBEA) 88 BNeasBdnel fB7ASE clefent extending
cantil evered | eg extendi ng |stallé@putmardly fromthe

biswgrdbointoi thapesiep. akhel caatdevesiddes ingdps ethetpefice end directed outwardly
%} %H%g{ﬂg c}h@‘ﬁ%{dy Nirfald Phel A PRES {hdliBsidel RLa6ABE 'tﬂ e}%/lﬁﬁ@g rod. The

leg 1 es a sharp-free end directed outwardl
elgdug elgmertias intsliyepositiofcsicwitlt the sbarpriede eath dontmmg rlesj igterior surface

onrtﬁle D un(g)gr rto epr ;lcuun% fof tﬁ)e at l-ggs? one detent in the plunger rod. The post is
positioned in the aperture of the locking element wherein the finger element is contacting the

proximal most of the at least two post detents, so that applying a proximally-directed force to
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| ocking elenment is initially positioned with the
sharp-free end contacting the interior surface of the

wohosgesesood proximally of the at | east one dePemtUS2IV5/005495

the plunger rod. The post is positioned in the

aperture of the |ocking el enent wherein the finger

eI enent is contacting the proximl nost of the at

tﬁ@?} un %@o@%{lled@hﬁﬂé $he Srel Iaﬁlseéiﬁﬁl plid¥8r fbd to move proximally with

pr oxi directed Torce tothe plunger rod while

hresrdiirtg therﬁéonpalr vl thealtesepsd oA élemamtﬁg@redrleﬁnwewwly along the inner

P S

R b rithich ESRAG o 1 of NEChRERER H Lydibant iR wmucture fo

i laniging swtibm carsex the epyplr lmgeve woll ﬂma:xmrtgyr 100 it h@rcaclimal direction for a
St det e cavit ture..for

Iﬁe%ﬁefl glﬂf Wi g“tbéeé]ﬁglgg' e 4 ép%gt?mf glr%ve W F] figePlunger rod fo

pdisthage ﬂﬁialdfr(brﬁ tlee ﬂfaﬁ?bbﬂﬁﬂusdﬂith@phnm réd)t‘o 1ﬁo*€dsine£¢ﬂleldl direction along

di st ance, . ntly a adlst t ed . .

Uitk e e o ek o5 PSP SRt BB TR 6% JSH: S cavit until

Cthégﬁﬁﬂfmé:%ﬁﬁﬁmhg endfloh REIREs he @tdp@eﬂ‘f@\ﬁﬁ)vie th’ﬂalli/l Abd w1th the plunger

direction along with the | ocking el enent due to it

g &y dinehateevifuih fromahe phanbss t Suhsenugaiempliing ¢ H@Xtraa} Yr%}rected force
ugtehd gﬁlﬁger $b4d Wit léﬁ@seftﬁ’é plhh%@(l) rﬁbd"g) At Elg) §ewith IR free end of the

st opper nove di st al pl unger rod to
diagleeareseleg mﬂvmgfrle]@mqlhélstéﬂfahlb@g theméqtf@?ﬂ qtyhe plunger rod past the
apply t

B r R0 6 Ml 8 BluleDbER 1o s oo ARE, sppfce of the
t heeref todelpeprelvent ptdxena:l amweﬂnem/terf el $te]g>enﬁw renglerieyd tieisyehge assembly
di st %h |y along the inside surface of the plunger rod

pa8tthe distal end of the plunger rod so that the

Clads) IC&M@re&@oﬂm@nangmaslmﬁdﬁ@piuﬁgerded with hac 6x1ﬁi1ly-§ﬂ?ueed detents, and a

barre] to hel ev pr oxj mal nt of

SR h s BRI GO B RE P i CEcRBHHEY § a0 Bleyed disally o
[ @A etk PRIxiBADACIIHEN e ROl UdBsenthR! 10E1G8F elefdnt to engage the
with two axial]y-spaced detents, and a post wth three

aﬂ;améwuy %f‘p%fd@‘?jb%t detents so that the pl unger rod

C[?(ﬂ ﬁefhg%(fg xSt g!ﬂeﬁ deiRistdeRS pREEAT Bd RARXintRle MRS 1aRRAIly-spaced
t | unger rod causes the |ocking elenfent to

estepageach Havingsd blauns syrfage @t o distal el péendingomperdlyem the interior
detents of the plunger rod may
[ ncﬁagg(}g%lt‘év%u% y spaced steps, each having a bl unt
siou1frp Semetori allsofduhs ttlake evddlsesnae‘ﬂidpqsg deteim ndly yindlndmart feline surface
Ia?xltte%glllngtrph%}i%f ]?\g glwg((?lt%lapglg bgugg fe{c%d t}%ocf sé%]l% esn§nar¥eea81r of the inclined
| nefaced extamdihgiediatie isurdlace ext end| ng proxi mal | 'y
i nvvargrllieﬁand a_ bl unt surfa,c i stal end of

he
0PV IEhd e RSt SRR AP e 1P AP g icvered Tegs
[ﬁ&ﬁi%hedeaﬁp%wltems 85the bty by potédnude a | ocki ng

el enent having two cantilevered | egs. positioned on
oppakiThe sEnetes for limiae fepprial m%%}yofptla? stPRAsT ViBgepotn e plunger

Sobl el Wicf de QF 1ehdtBht hdbod ﬁlﬁﬁm@ﬂ'is%!)ntﬁﬁﬁj/ M thefseddiBary post positioned to
stoppér with respect to the plunger rod may incl ude at

| enggege abheashotd watign hiniting glisgpritwiy itk tietsycapdanyravity. The at least one
SﬁSt?&dﬁﬁ%lngocﬁgcoﬁgﬁnlyl &nﬁgd gé)condary post may include an outwardly directing

projection and the at least one motion limiting discontinuity in the plunger rod secondary
cavity may include an inwardly directed projection.
[0020] The syringe assembly may include a radial projection or cam surface on the stopper

positioned to contact and force the cantilevered leg outwardly when excessive proximal force
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engage at |least one notion limting discontinuity in
the secondary cavity. The at |east one notion limting

wdizemmagdsaui ty on sai d secondary post nmay i ncl BA&/USZ005/005495

outwardly directing projection and the at |east one

notion limting discontinuity in the plunger rod

secondary cavity may include an inwardly directed

R§ %ip‘ﬁ%& tPthe gﬁ&%&oﬂod % SWR AL ASSBRhY 100 RMg INEl A€ efagement of
radi‘al projection or cam surface on the stopper
pbsinsidesusthce of obtmdt and force the cantil evered |eg

UL RO g b BB L Sy v

elllewe e’ Hugeg agewsiitconfect fremiths stdgpes sealiag elepfent figing application of

barrel. [002 The ri nge, assenbl y. may further .
e e dal o et SoReRone PREF L B kb Bl e the tocking
tdkencpt’ s BaIgemott df hedinsido et of therbairble Bicdppeiblssakintey comprise

el enent_ duri appl i.cation of excessiye
PGP e Plonr BaIa) 8 DIk RN BGhaP teqes) Fdge secondary post
ah bRAPbuttiGe OF BIGRAR TRef b DéheSik PHRINEnes vANGRGRPRRger rod. Only
of the inside surface of the barrel. The frangible
798 Eapgiblc Zonpis NeeSHH- ar ea of reduced cross-secti onal

688 Yk SfideR NRAKE miy BN e bR cBRTLitARE e REEPACAI e barrel sid
gos? in g@%é%aOUtsﬁgg of fhe gone.lghe fraﬁgible zon: arrel side
i wallpwsitionehwdengkgenthe shake fipé enthel the ngkingyglepeghwhen the sharp-free end
fL %”cgr%{%'ctewiﬁ?&% iﬁs%de%ﬁrge?c%%ﬂ hak@022] The syringe
assennl'y nay have a discontinuity on the inside
som$jadhe ofritdecaskEaibl e nag ictdudsed distplowilt po Hedans! bngegy@ elongate tip
the sharp-free,end of the | ocking el enent .when 2 . .
D08 BaIRGrPEeR phitact SRleTT Aty et win e
Ofasshf@vdyaritiethe dis@D a1l o e baytel. Nge sassenideynbispgay alsd fidkker include

a di stal Il on the barrel havjng a | ongate. ti .
SxieET BF g Bt A BRG AER ALR Gh? kel iy The proxional
fdnliod tHeQIBBHIB iceRAIUI LR cWhiddtct RE (HRASSAGAWRY (M Bakrel RLthat the lumen is in
di stal wall of the barrel. The syringe assenbly may
divbeaypynestion i faerasage®d-e cannul a having a distal

S0@4). AnBIHRX bABdiRBE oA oferht1BBR oD §I8HBI UL prddldft invention having
proxi mal end of the needle cannula is connected to the

diasivel digabling Stredaee iastudes a Sarrelvamprisiag b gifervalkhavingranngde surface
C uni_cal i it S Y P . .
SETHE el Bp: 8-t BR0 B0 o a1 AI0H BRI end including o
pligs ovell havicerd passegbaasi therefhasphve fididsatiniungcagon with dreechamber.  An
i ncl udes..a barr el ri sing. a,side wall . .havi L

Dt B3 afoeart AR SPORRL HE Fa PRl el o grior surtuce
adrfigipg A cpvioxismadvidsdd Aastolprer dhichidas a edating elemonti wigh @peripheral surface
di stal wall haying a passa t heret hrough in flui

cli G SR P U TR AR AP Do PO E MG Gt s iely fom the

Plebitgedleh@fl. hAVibOEn@ clefeXt BludeNd cetial ®peN pdithalavBgtht least one
and an interior surface defining a cavity is proglidegia
A&t Lepst one leg

reagiileyspest legrretapdve distdlyaputwardl Bmathe {pdshoertiper i

SHEEAS S $HF B0 2 8RRl WuiDartilierok Faﬁg'agﬁlgstﬁé 2GR Qffatd6r the barrel.
barrel and a post projecting proxinmally fromthe

SBuwl loplgne lebaveant is Moveldkiengpestl et thei prsk aé gnevablynengaged with the
bp%ﬂ&elpl%rdtihf%ﬂopﬁl\ffagg Srudnfasd pr3Pfded for indexing the locking element distally

in the plunger rod during proximal motion of the plunger rod to draw fluid into the chamber

and for indexing the locking element distally on the post of the stopper during distally
directed motion of the plunger rod for delivering fluid from the chamber through the

passageway. Structure is also provided for limiting axial free movement of the stopper with
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cantil evered | eg extending distally outwardly fromthe
body portion. The at | east one |l eg includes a sharp

wobnew/asdo di rect ed outwardly for engagi ng the Pasius8e05/005495

surface of the barrel. The | ocking el enent is novably
engaged with the post and novably engaged with the
plunger rod interior surface. Structure is provided
%gedt g q?fé gﬂlggé}eroh G Kiing tﬁ+ SRR B Stﬁ@ldclﬁngrblérﬁlﬁt and for applying
pl unger ring proximal notion of | unger rod
tpmxdndw aﬁidtdlsﬂallyrdmcfﬁﬂl boregsaortherstoapad ﬂﬁr@vgh ﬁh@ @iunﬁq rpdhe
I n t t t
(ﬁ)?l ng"g% ?% ST élergerﬁ er%%)l g %'i]ekdg g)ﬁ sgge?f trﬁeggl %\J&ﬁ agrs%ﬂﬂ S steel and the
depparendyrig 1f11legmaﬂy foropd dfrbercdvpidser mathrigdugh t h e
passageway. Structure is also provided for limting
axial free novenent of the stopper withrespect to the
p: unger r og ]E o all olnhtemesicﬁgﬁ_xﬁ ﬂ?lheﬂ)rhhmgsOCk: Ing
el enent an or applyin r oxi ma ta
PG P Fob BEwerb ey O B Sitot AFVIER A6 pRsPRBrenton
eeh FRP35L TR ek Rl GRS theroRithalese oPthe Sh@fe assembly of
netal such as stainless steel and the stopper nmay be
it dgral |y formed of thernoplastic material. Brief
@%5@ FipRf 59N, Obsd J%@ucgﬁla\yi’b@ 98 e Q020k aEéeﬂrblﬂoﬂ Hg 4 taken along line 3-3.
Ive view of the syringe assenbly of %
p(rﬂe%eﬁtg Hriy erpeispectivg 82741 the glungerired af ﬂxe@ézm@geeasaetmbéh glewed from
end Vi ey f the proximal end of the syringe assenbly
?pgmnnaf% [0028J Fig. 3 is a cross-sectional view of
t[(h)eolsyrg e agespedilvy cwbs-fctonal vieakedithaplinger] rodeieged from its distal
[Og29| Fig. 4 is a perspective view of the plunger rod
6f%t he syringe assembly viewed fromits proxi mal end.
[[6830Fid-icdis aSperspediv it tHeVeckingosememalfi the syringe @wembly viewed
t he plunger rod viewed fromits distal end. [0031]
ﬁ?@lﬁ%d¥@'%lperspectlve vi ew of the |ocking el ement of

t[(hﬁz SFEgFW@a @&%H@Jewléw e 1 dokPRelehieniVisk &l fr@AGks proximal end.
é per spective view of the | ocking

d‘POéﬂe i£. 1 IS RERETIR e Y BF Buei stepperedfdhe ppERs) aSﬁnéﬂy gioprgd from its

Rehspsgti ve view of the stopper of the syringe
ggsen% y viewed fromits proxinmal end. [00345}F|g 9

i[@34n Fix flingeckppded passrtectiee wigwenl e syringe ggaemb

R8T 101008 Pl s ABoRALEHEEL A Uefhe gty or i
sr.,hm\xinggaetdyangwssemgﬂyhefsmﬂséy bef ore use. [0036] Fig.
SppinE 43de b AR ey oSETRSIRE VR yh RiHleS bssbBly of g
assemB e Siihgd askdigbly bit@ thalpi dspirdtion sebkeoke. [ 0037]

Fig. 12 is an enlar rtial cr n
27] SS]/:Fg Héés 41 SRiArse pe)tiila]%:rt ss?sgct?ongls\%e\%eo tdleo syagngg Iases\ﬂugly of Fig.

showing the syringe assembly during a first dispensing stroke.

W

[0038] Fig. 13 is an enlarged partial cross-sectional view of the syringe assembly of Fig. 3
showing the syringe assembly at the start of a second aspiration stroke.

[0039] Fig. 14 is an enlarged partial cross-sectional view of the syringe assembly of Fig. 3
showing the syringe assembly after a second aspiration stroke.

[0040] Fig. 15 is an enlarged partial cross-sectional view of the syringe assembly of Fig. 3
showing the syringe assembly during a second dispensing stroke.

[0041] Fig. 16 is an enlarged pariial cross-sectional view of the syringe assembly of Fig. 3

showing the syringe assembly after a second dispensing stroke.
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| éag@emnyna

showi ng the syringe assenbly during a first dispensing
stroke. [0038] Fig. 13 is an enlarged partia

wonresd6esset i onal view of the syringe assenbly 8ETRISZN05805495

showi ng the syringe assenbly at the start of a second
aspiration stroke. [0039] Fig. 14 is an enl arged
partial cross-sectional view of the syringe assenbly

I g f fl Ly 8EORRy of Fig. 3
e T e
showingla pnsmssw&mn‘@naiﬂ cvm;ewemtﬁ 1mdheiug/ addntg@ahsfs@m for preventing

E%ng Iéxg gl?en aveg{) V\% Erg a’gt(![}]gﬁs_YE %n ré(% :aﬁgf e 38538 C!iispensing

pasltd. al cross-secti onal V|em10f the syringe assenbly

of Fi g, show rin nbl ter.a seco

aticbis. 15 00T oBerouatt oy secRSR Srehofie Sty 2SRty of Fie. 16

@H(Mrﬂngkhe%ﬁﬁ&jﬁ@@&tioﬁﬁﬂkhe%dﬁmo@zﬁ striturs Y& pregent aasenbl y
showi ng a position of the |nterna

¢Q9ﬁ1jo%@1t18 iy fepRieERPA e TesSrisntiond] iy simlar & the syringe assembly of

H’;ﬁ \{ggﬁdvﬁg ﬁﬁﬁéﬁltl'nﬂlt}'} hené %@Hfge Brrcd fordh iR thé Bcking element.
raM/tﬁe plunger” rod after the second dlspenS|n%

SEQOFijk@lg ROGua] erfirged nagtislress-seatipagl gisy phibeiswiinge assembly of Fig. 19

%E%I assenbly of Fig.

@g%ﬁéaﬁﬁ%é% ‘?ﬁ#ﬁﬁ%@gﬁ%?g?glg%g%&%f the additiona

gtong)c Fig: 81 fsoanpmbveedtpartiali soss-§e0fehd] view @f ad glt¢raatiyn embodiment of the

enl. ar ged rtial _cro ctional viewsimlar to the

SWI?%?% Seg&if/e%ﬂotﬁe PiGE" nver%fél showi ng a discontinuity in

the syringe barrel for engaging the | ocking el enent.

[0045] Fig. 2 0 is an enlarged partial cross-sectiona

view of the syringe assenbly of Fig. 19 show ng the

br eaki ng of the StD&Bﬂéd Pescaiplib@ 0gihk 1evandiea. [ 0046]

g is an_enl ar partial cross- aectlonal V. ew.
048N Rﬁfer@r%@t Figg & oau%ﬂge eerphy L hrvine PASYE ,ﬁaﬁa}%mg features

%clﬁ&%@ a@ﬁﬁ@leﬂtanﬂ Q\g fobOfsertty 22.| BArdP23 GRS @Ry drichide wall 23
[ nvention &3 eferring to Figs. 1-18, a syrin

ﬁafﬂlcfn g4 ;ﬂaﬁsmw diemhen Fhipr fféfatl%ﬁgeﬂmi‘in cﬁﬁd@gel further
: nc ugglg oi)%n %P} IQJnH rhg,eg @t]gﬂeﬁﬁ gﬁmcﬁﬁ‘ﬁr{geé diétal wall 29 having a

rical avi ng an inside
Spammym tﬂefﬁ‘ﬂlmllglg 1raﬂmldanbmrun@5tlcfnowﬂh éteaqhnmhg flh ¢higlembodiment,

l dlglaa 1 ftu tlilt E)%%%l 1|n(r:] 4 Sglsng oréga CF S}g %r oé(lt«ﬁ% ngg &%alér amereﬁom and

dapag &qgwgw@&hérbthr@gh o flgid dommfuhichdorcwithntire p}lattagmay in the distal
ith t b t,.th
A W T N

digs4 alstay ehdsy afd @]ﬁhﬁbﬁdﬂhﬂéfbtﬁﬂ)ugh p’aﬁéip'h@ﬁﬂ@ﬂ end of the needle cannula is
therethrough in fluid conmuni cation wt

phadsg dnelgngaie Emal o Gebihe junqn of the negdlle é?ﬂi‘&?d‘ﬁn%ﬂ’t“d communication

RAR Biss e\;!ra}afﬁzsﬂ th@EArfé@ eg &eﬂ!l@ 8t Riaf ARD %le Attached ﬁ)Vthé]ﬁmﬁlmal end of
pr oxXi ma 38 di stal end 39 and a | unen

tthﬁemf@ﬂhrcém@ﬁa In'rtbls spefiguationdrnesdle bk cheree e élé’HgﬁB‘F #p to establish
f
'tﬁlé@%&é%gﬁggaﬁtoﬁ bEWRASAE ?untl nﬁéheg;ﬁnﬂ_g c)‘l'ﬂ@hé BN O

cann als In at1on
[0048] Plunger assembly 22 1ncludes an elongate plunger rod 43, a stopper 81 and a locking

element 71. Plunger rod 43 includes a proximal end 44, an open distal end 45 and interior
surface 46 defining a cavity 47 therein. The interior surface of the plunger rod preferably
includes at least one detent. In 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 suface 51 at its distal end. As will
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wi th passageway 32 in the barrel. A needle hub may
al so be attached to the proximl end of the needle

woamsegssol n this configuration the needl e hubrPemgag®s/ 005495

the elongate tip to establish fluid comuni cation

between the | unen and the passageway in the barrel.

[ 0048] Plunger assenbly 22 includes an el ongate

g%gﬂg Fed 8043 getgié ﬁ&@ﬁ?ﬁ%r e ére@é}g 11"?%!19&1‘&3%%1?&1%3 Bihout detents on
unger ro es proxi mal end 44, an open

thestrtatiomyudfadkot dfmcplunaeerqdo rThe pluhggraod alsel @fCIUdﬁwgseaondary cavity 52 at

caV|t 47 .t

i pﬁréeélfeélfl gEFaV and E% gécgéc?alr}é é;asv t§ gizeffg‘gﬁ%/ thIdlaf Hfsﬁp% 53 having

@ ridixodd i coriatt slui‘faaceaﬁl Iaqmsmmtahendc@t lewvingonptoRinadl gbmwadt gprface S5, and at

urface.of th un od | ud
BRhe S b Bt B0 Lo 55 OB R ROl B one oxmors
ier@s\dirkyted ﬁaﬁbu@i@tsan I THe GBI & ¢ SaditySis fpcfa@blpamilig than cavity 47.
bl unt, suface 51 at its_distal end. As w ||l be expl ain

iThe REMAYIRRISe ofBe s5cAndars: pavity fto ﬁ]ilt@]gléfn‘f/lﬂ? ﬂl\e,‘é}qpp 0 gglt] ('Le stopper

ﬁsui?é‘cttb bWk AP it @B Bt S0 R pludSer (08 €61 LEmBsH didgRe OfAs will be seen
he plunger rod. The plunger rod also includes a

ber@mﬁﬂ@rs yhis dast mptigp velicky aliewxtheatiurged Tort i@ gipive yndgpendently of the

g‘%ﬁ% %ﬁg@?ﬁ{ c‘%ﬁ) 'eﬁé(ne% &f ﬁ&é}t%h%u%ﬁ‘g Lt RcetrbghidHs vﬂﬁ@h end in the
aving a contact surfa 1, a proxi mal end

Sotking\oif H Sa)ppﬂcnx tlwdiarrcldnuﬁmybntmlfea@ee 55, and at | east

gu:}lg%g f’o'%ﬁer}t %fllilrllcﬁlydeg heéf%f@abl;r %&ﬁhﬁy-?ﬁﬁﬁ)%" g?ﬁlltg élgﬁent %2 having a
peipeed safice Bﬁ forﬂ?fm&g s exb mithrthe ioside sqrfacs othheﬂ)elrrdb W post 85 extends

snmal | han caV|t 47. Th e primar t

BERundly FORnpEry e ey Sibht R FnREE T Bh el 8al end 88 ma
bf@érﬁﬁlpeﬁt S¢RPRRY ddg&}ti bﬁatslt @riﬁwglrﬁmlﬁbhﬂbo&ﬁﬂeﬂ It}ﬁﬁaiteleast two post
to the plunger rod for a limted gis

4B R AP F P SO ROREST HUER 5 AP Eh 14F] GHES! PRRISHDLY but not

Bleéégﬁiﬁ[y, rnQﬂiJ(feQ arﬂﬁiéﬁnéd“ﬁﬁﬁ@@@'ﬁﬁﬁd ¥ bRint Elace QPP AE distal end of each
all ows the |ock |n% el enent to index through a sequence

@fchp@ﬂs $1t1f39¢1 sAwiilE e enelaingd inHaotesiskailltranaticn i 18 ppinehe purview of
gﬁ% resen PALL R0 E(pmgfugg %{ﬂ %m%bﬁlﬁlgﬁrhak}ﬁl% S0 HouPHABREN A secondary

es a preferably circularly- shaped seal i ng

@bﬁrﬁémxt@lﬁs hmm@lyaaxgﬂélryu fistre thel provinfeh eed 88p9sH B rIdje gecondary post
seal . wWith th £
EPlecha it U7 B PRESS Bl delBeel Bl BrconfialiS T Aoburtece. n
§1¥0) )embacﬂnnemujdl&intuan@l ot &l a sl 88); @;ndn prehe palitallyafacing surface 97
lltk%gesotgt t'ﬁ%a%?(g ot S%og is %Og{t]é)ﬁ?cg gtclﬁ%ﬁt lﬁ)&léﬂgﬁ{/ il gtgos%gon@a?ry cavity of the

?éﬂ ¥d S P8 eedtied theftdiaboies th%%lurﬁ&ﬁh)dﬁ@ fite ah@Rrtaxially with respect
pre erably bup. necessar i ncl udes an |nc ed N
e gt gonh b et b oS0l soliolIghi g direction
%9ocﬁe [Lpﬁﬁillﬁléleéiildsc}frtﬁé‘@&on&é’fy Woit! cobficBxd bRixied doﬁta&&fu@face 55 in the

detail hereinafter it is Wthin the purview of th

sraenday caviemdanhe prowepiumest ssteahBd dndwkital waWﬁgSUéf’"‘e 61 of the
@Qc%hdéﬁ%‘é%@ arﬁﬁg B Fher Airs &R BY %&se&ﬁrﬁﬁryﬁ%st%&@ﬂﬁﬁlt\é contacting the

pr oxi axial 'y fromthe proximal end of post
Eh@néavcmdhmwwgﬁsmﬂynd&a@bmggr@iOX|nal end 94, a

gd(g alldo&n?% %feﬁl%ﬂfj maﬁgés Straq“ l?‘o‘fi?rntérﬂbﬂ t% Qeﬂllﬂg 8n aperture 73

73l
einbo |scont
tieegéthdough. o Pexfdratiy dbdedist gneacadhlstzalecﬂ Yeof a«temdg dssuaﬂlfy am@vadly from the

238 r eoﬁqﬁoy-rhlﬁ econbé’ggﬁﬂg,og}elg og Ic]teullt% Eveegeda egs 933 extending distally

outwardly from opposite sides of body port1on 72 A plurality of cantilevered legs or other

spring and/or resilient structures for engaging the interim surface of the plunger rod and the
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pl unger rod. As nentioned hereinabove, the plunger rod
is free to nove axially with respect to the stopper

woanocaeddsoi t ed di stance which, in this enmbodi neaT/USE®S/005495

controlled in one direction by the proximal end of the
secondary post contacting proximal contact surface 55
in the secondary cavity and/or the proximl nost

deli&nturBle @f‘%e%aﬁ‘éﬁhe%ﬂ{ﬁ@ﬁe ﬁ’tﬁ{/lfe@/cﬁ @d pafsedt hﬁventlﬁn At least one

secondary cavity, and in the other direction by t
Jweondeansat g gztemss@‘@ﬁﬁlynmp sgid @pertet Innffiseerdodigteahifia fipger element
t g
AN TSRS Y SR AES B0 o ] B i ety
hmhlldeg aashagplred ande 7¢ litctted ettwaolly HronPreegagmgbthy intide surface of the
t -one,_ ca t|| e I X d Lstal t .
SSERE RRSUBRT BoRY FLAC AR RARA T8 R 4 ARt e
tdmn@@niglthmade shirfaeg of the bexd esndh aga sagt algh yr mﬁommcdb pomted teeth

o e Borun Bl S aY v B ANt TBL et Lorbinations of

Sﬁeftéiﬁildl fh@ﬁ/e\fdﬁrlt ef %@érﬂﬂ th avé AtBaipiirslEidagaleodf bRl, and it is also
plunger rod and ei nsi de surface of the gﬁrrel are

wreipies thae ﬂﬁu?rmr%\k?%fngt Hemeht dseinfeeraVelorpesh frome shegihgetal such as
epgnitdsR@er el ement 75 extends inwardly into said
aperture. In this enbodi nent the finger el enent
@958 ds e exabadimient, iphiggerdasyernbly 2t mey dsestabied g énpeping locking
r b r
S B B e Y g P Be i ng i i Berted
S]uﬂ‘ fdéstd afl eththebplungdr. rodhbrosplarapeftwee’Xend lofkineh element 71 so that
tllev e f
%ilBYere {e #g 55 ncg Q)t ale(%l Cﬁrgu gﬁ9 sh%{;}p@%éahglg réieﬁg:ﬂg% 5@ ﬁle stopper as
Sllmiﬂtraaé A Bhag. p Tad gﬂm@r aﬂsanldly 1m1h@1 prsermieldtot leetch 2&rtﬁrough open
the .like. Iockl vari et
SO RILTL © o S PP LB inel s s Sh dReyaps the syringe
abselr®IPhey B dfs@éinﬁl@d bRingeringSloaikifg Ekﬁﬁnﬁldnmﬂﬁdlﬁﬁl end of the plunger
metal, and it is also preferred that gﬁgntlr

Tost RR<higSaTes AP & | P dift e T i oL e e nserting the
bkl AeFerSdnd bﬁlhg&f‘ro@fnﬁﬂhe Bl[ogﬁ)éalland bt hbbwirgphadiment

pl unger assenb %3 e assembl ed by inserting
I[W§¥d| ﬁ‘gﬂﬁll@ﬁélrﬂosmnlqgtt PHBEUserably elosking elﬁmglpfg@rls pgsitioned with

3@ sh. aj‘a Z@ Ic%rggcg{ﬂg Fhe 1§$mb§s&rﬁr€§ ag ﬁ% gﬁﬁﬁ& b rpﬂ)éﬁl%?ly of axially-

I st nger rod t perture 7
Ispmcd mgp&eﬁb nikast 85 on stoppeh 81 icpositioned sy apdrtire §8 of Ipcksing @hrghent 71 so

t e&\q{néér ecllerﬁer#lﬁr offazts 396 ﬁos}s:%%lxingagly%fet%ngf tﬁgtlfgée gl)g%-s;)aced post

P A i astra | unger asse
|d9tehf3€89 i'The @rdx@dal end@f bl&rseaind’aﬁz Itolsr %g;hmeaxmrcopﬁacimgmhtact surface

d 27 to . the_initial S|t|o trated in S.. 3
S iy BT 5} AL o Ry s lhibi G B 6 el Fbgiogy sorece of
|t1|k$fhb§tlﬁii@uﬂn§1q}ﬁsﬁ®t@it SR Hiear orlcdnﬂatcﬁng Bent#tk sir@lce 6ndt Mk distal end of
t he ger rod and lnsertlﬂg st opper .8 H into the
élbf'e?FCﬁ‘P 53 PRI eICEEt NP1 ho proxighe] b O terfeesrdpRposhend contact

Q%S if k&@%&ﬂr/dﬂlylbﬁgig} arld R cbrﬁﬁ& beRReR PGB aleneht Pbst detent, and
the syringe barrel In the initial position of

toRRiagly§ur g 6hsi@“én%| ghe nr@@mialngﬂOéq entder of the stoprsswiftoprspect to the
LIT%CI[ fod. ?z'aﬁ:h %ﬁ%r@ﬁgfeﬁgd fRRL ei' Péllsfalﬂge ﬂoré'kgésh% distally directed

ace o ung pr oxi axi al | yspaced
force on the plunger rod. Stopper 81 further mcludes stablhzmg member 84 positioned

proximally with respect to sealing element 82 and having an outer dimension complementing
the outer dimension of the sealing element as illustrated in Fig. 10. Stabilizing member 84

has an outer dimension which is preferably less than the sealing element to assist in

10
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steps 50. Post 85 on stopper 81 is positioned in
aperture 73 of |l ocking elenent 71 so that finger,

wehewsmasesd5 contacts the post proximally of tweCofuStdes/005495

three axially-spaced post detents 89. The proxi mal end

of the secondary post 93 is near or contacting contact

surface 55 in proximal end 52 of the secondary cavity

isBibfi B ghheR ?f)err t%dmalﬁﬁﬁ trR&sehiNGd thvB&dihe WefipleRal Ofurfabi€ of the sealing

nost proxi ma ost detent 89 is near or contactgﬁg

@l:ﬂmeat: endsie fsai@esuefzceawf thy bargigls enel togmaingin the stoppelodaeyt alignment

| end of the

§@%%%¥mhaﬁgﬁﬂfkgﬁ§&%§§?%%$ﬁ§%£Pé%gHSS in the secondary

Q(am It YAsanl foe shavon tlecipetasbme e phagprassdnbly ohbistengwdiment includes
g?tnz{%f%?' st%g?lp tﬁ ﬁgWSder L:ﬁ%\i}m g&s%gl%{ng%?%}]éctﬁgn ?tﬁ% P’%cond aspirating

rs&dl_ce zﬁdtafﬁlﬁbm%ﬁdhts&g ar &g jqotied ﬁrokedxfténwhlsh thengenge Wlll become disabled

SI ance to excessive dis C forc on.the
ol P Bt R B aote TRt RETS PRFT oD g Trovement
@'ﬂﬁkesftop%ér ROSpiok R dsppbxd ddctiyn Wekddy RS HEE fhetfﬁnctmn of the syringe
seallng el enent 82 and havh%a an outﬁﬁ%dlnens on

SoiepibBhiert PRglete die SFmAFmYnETobRs BY thisoladipetgs controlled by the
%Iuﬁllggln&f Adallyldphislir @tea ih thdy lﬂn%]é Qod BB elHuzibBYoMBARBLspaced post

has an outer dinension is preferably |ess
tdlq@ntStOh dheseanpienglerene e acarabgiket the AingsmayZnakg Wil ge determined

Sé’ﬁ?@ﬁ&sﬁ} ? otmlllé’]fo@f(lﬁ% tefgf:ﬁe e\@%th %fén I t hE RERS i Fﬁé‘%ﬂ@{ger rod and the

t he sea enent e side surface of
tdetentyantled stoppedattthe tmw nf fiishuseh & os b, aapdngsosith two detents in the

AR HhRL ALY RALA b GollP S BEIENR o wser as o
Q&ﬂﬁmaﬁﬁwm@fewoaﬁﬁkéiﬂr)fomfstrbhﬁs "Embmchinnmpdmalnn ¢datide sf the invention

S50 O T U, Sl R v

f@gmmnghspen5|ng or injection stroke after which the
ringe will becomne dlsabled I f_anot her aspiration
JU B R efearing fodrigt Bl (OTHENEH SABTTIHGR PR L5op i JEt ligd, such as

| sl Dy e BN RAERL B b eSEOMP Bhirrdl hyapply % afbximally dlrected force F
aspirating direction thereby |imting the function of

tthe t@ymb Prges Hswelhp pypxineel 4nd phiedluger 10¢I"i‘é“1ﬁ brldine the syringe barrel.
SJ:hr A% a s Ifle ggfél % dxrggocg 'n'f[ﬁ/@tprb)a %ﬁy%ﬁl Ijeﬁ)gctth) b %toB fil distally-

etents In t e plunger rod
rfanm rsunﬁafce &l ahl@xsospwad Yosf thfesenndary rpostheormc@pp@raldly-dlrected

actual styo e

t%OJace{og% ﬁé o é lu eé r%d[) Sllkflﬁgnsr&%fescﬁé "I‘% fr%aé(ndg%k%aﬂﬂlwered legs 74
deixl'e diglyehingtan ithdordetfertds of thetghenget todged srap asiiint heface 51 of

tents on the sto t ot me of first use. For :
i) AoABESREEh Son e R 2o PHE Y e8P T oprosimaly,
&H@u%}h&cﬁ@n SF GRA/INRORN, el alid Sestrtd Vélems tjppRke clemtbel@s determined

ed to the user as a syringe capable of two .
JOrBKBST. ot 1t BRmRaTRBIdEL etk aveatiot %—6 ¢ 43t dpleapifpsghe volume,

qglh&hcﬁari MY SRR of tHRGRRin HEhENISM [diER g ARSRIFRhY aCi@Rome prior art
be provided with different stroke limtations before

diesigpf i ng. [0054] Referring to Fig. 11, the syringe
2[?(%% m?;llc}{uc{]?i eﬂp Remd &%ﬂlb%lo%n%% ﬁ@é‘%/ bl ﬂéﬁ?%ge& 18412 381 of dry medication

uent Into of the barre
tsyc}app)llyuphgmad pnc;kq:atmm | for decamstimtion. or &% ilfustrated in Fig. 12, the first

dispensing stroke is accomplished by applying force F to the plunger rod, in a distal direction,
while holding the barrel. A barrel flange 30 is provided on the proximal end of the barrel to

help control motion of the barrel during use of the syringe assembly. As the plunger rod
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to a thunb press 57 on the proximal end of the plunger
rod while holding the syringe barrel. This causes the

wohosgesesood to nove proximally with respect t®aCThs2005/005495

stopper until distallyfacing surface 97 on
di scontinuity 96 of the secondary post contacts
i nwar dl y- directed projections 56 on the plunger rod.

vgéq(ﬁsta Jﬁ?ﬁ (R ENAS 1 IL&%QHOH ey; th@B@king element

g
nove sta al ong an |nter|oP surface of

mluhng@rthmtdmgamdemma A5 paghe lokking elsmentadidessions fhe memmal-most to the
g@?{ %Xll%lcrgls tt dra %ée)r(@ i%ﬁihﬁg %§ 19c1i§1te§ Q&rfﬁf@g gr1] -Ie—tgg feflt] 5 S&:Qﬁh of three
o detantt iSP. Wleencthes plluegin val cumctssm stoprve bsz hetirinerf, thqalsrommal end of

et er m ned the ser s an i ort
STHOERLA A e 8 PP el MEReet (g of Bie ikt most pos
giéﬁeitilt%d tchﬁﬁcﬁtshﬁ'adl:ﬁ 61y et perf Wﬂhlﬁbgdi ‘Satihg iga dtih diteion along with
ictating the volune, as i i 0 rt .devi.ces
F0BBHEL Fofh el Appie i aati et HEmC AR on gt Higmple, @ vial of
q%§9§@§pgﬁ¢aﬁgna vial of dry nedication such as
I'yophi l'i zed nedi cation, for reconstjtution.

ilf0pais Phap dlep difner gpd theziyoplﬁézﬂ medication gesraee; EL}P FPkige jpgsembly of
gf&’én't %Hféiilt BY AP ¥y nQe 9&9@0 Ryittrduh heP k43881 utE® dready-to-inject

di sta I rect’on, e holding the barrel. A
lmmdroahon‘ intonthe cBOnbes o’pﬂwmw et lae best dfisiveted émBigefl3 and 14. By
E\g@wjﬂgr r er!)x}n%llh%lngcté;(g ﬁtén‘gﬂf tmxqugﬁ,r%; T tdsﬁk&%?ﬁélobﬁo% iyﬁgge barrel,
dhesplahgey ,rod mklm@veeuhemmkm?al dimotis whrﬂmlctchleg pdlemegper71 will remain

rqd.draggi ng the | ocking_ el t_w | t h . .

il SR 540 B pRERBIRT ol debphtn 3R lgdBby pygymat motion
tdghePplaNde RO BRBEs the lbdkﬁlgnﬂlﬁhe]ﬂrt@ xhovel rermseﬂy diistatiyt ahmg the inside
riding up inclined surf 1 and fgk

¥riaas of el wreeh Edetort 2t Shppisfies s

GRNir8Emal-hB& a%Ia‘HQ-QEJce@Vte@SG irOfe qun%éi&‘odJﬂbQHé i&bncﬁlﬁdre@ﬁstal axially-
the secondary post and contact surface 55 in th

pshasad step FdPiprenad matine op s PIURgET 196 $150 GRses digelfecigggurfece 97 on
gi% ﬁﬁlé? WG ACHe @(1, onHJﬁ \H%Etoﬁp@d'nta\@t hdwH@YIdReFBY ipRFediBnsA56 in the

rection ong unger rod to
dsc@péars eavibyysd thatitHeustapperf noyymdyes proaidly Widh ghe plgpger rod drawing

r coﬁgltllﬁ emtengattl nt %4 ? %Hbletzféj 8981@ 5?1%%@%1‘1‘61 Q)OélQm £ letermined

vereg Pegs move from

i Ze ion are m xe
tblyeheswser e asearbf rylecbtﬁatrbh drgwreigtenthe chndbet,iaod ﬂrm%fom@w maximuin

be us w the reconstituted d n t

oo e R b Ereb vrdEle GRS K ALhEE of use and

besby the Fllasérg@ﬁ eflhe ﬁmﬁpcgﬁnts 4Bthakichebd maB;zfaam@l yin g a
proximally-dire rce F to, the pl.unger rod.wh

R e ﬁﬂ@ggmwiv BEFR drsepiBvEItsh e oY gty ot Hiad and fina

| dispBnRleQet iFREH A J1R%é WRlkh Whbése i1heeked s Bh&eMBNind 45. Widdication 34 is

refmin relatively stationary due to its conpection t

tdebveseskio threpasiont Bnanphensst esplr-dipsterkfome F iodhe sRmgs: r?cﬁ%ausmg the
Edh#l%tgvefodrtg :é}i’et’ae? d§slfh? RGN iR B o 1R PRYE.  As the plunger rod

|ver y along the inside surface of the
piduanges inraodistaloditdetion ¢rigegesteat pf sheaefremends 76 ofthe laeking element with

uctﬁle 1£11Pft ?al %punt ng cgg’(ggf J}qa hg@%d@fe é(SﬁTHJovéEDcﬁé 10ﬁk1ng element distally

paced”s er rod t
s;e@lmn ﬁngﬁi) rek:mén’s!ﬁd)f the(loa]hhg skem@e(d'ldes over the d1sta1-1nost inclined surface 91

of the post detents distally to the most distal post detent 89. When the distally-moving
plunger rod contacts the stopper, both the stopper and plunger rod move toward the distal end

of the barrel to dispense the contents of the chamber through the passageway.
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step 50. Proxinmal notion of the plunger rod al so
causes distally-facing surface 97 on discontinuity 96

wofhodshesasecondary post to contact inwardly-dir eCTa82005/005495

projections 56 in the secondary cavity so that the
st opper now noves proximally with the plunger rod
drawi ng reconstituted nedication 34 into chanber 25 of

Etp)gsr] S Bfﬁl% g}gﬁiﬁg %Egeﬁllb%yt 3?\@2{5?% ﬂgegdd‘ﬁﬁ & f&@}ﬁ% lgéydl.txgﬁied Any attempt

rawn I nto
am dlovhélleevﬂlwlger tod én mwmahdaﬁvthldflemdﬁ te élnq b.ﬂlirel h)erﬁﬁll the syringe

aﬁg}gl grffd er esde Wl# chgset [ mc g ePé{n ;np%fcﬂfaﬁ[e @t s H%Jg%e.négemﬁcaﬂy,

enen e CO
ab béhallﬁsltﬁ&dafn lrrgmuﬁmur&; apb]@ﬁﬁ@?ﬂorc'éhé ts yirei plgeger rod in a proximal

senbly. of th esent nvent| now r or .a
S5Egha T s Blare dnb oo » ARt Semon FF B shRftSg nos 76 of
itfe BEGhAg blemet snap fat bR didtg Send BB tRMunktr rol¥eeltl @agdge msdk surface 24
is delivered to t %ﬁatlent by app] yi n

F btel 2. dh podiiens SR RtioT IR IOURGE IR strfics fjomghe stopper is

L6 NG §6rch ngarﬁ Qeérgﬁ/d% 7'6”0f3fhéj itkRk efbinfeBEHur®Br Mkd fie syringe barrel
respect to the barrel £Iunger rod advances in

avadli as oagire ammﬂyochwetﬁ@ @mmse m @w&ﬁlﬁpfﬂpé@pm@%y negsegipe syringe.
glgllg Jfa%cmrﬂlg? %Jla?r@engxgl Wt et erﬁqa%l bg'oﬁé 3k n%rh’ NhdiSididiaGh surfaces
y-space

axl a steps nmoves the | ock |ng
glogitieret] td |cemta¢t|t1ye bdkinh altenﬂenm@ehlewedrtem ZBmehrfpgeed8 also includes a

nt. rides over di st
a0 GEBF k8%, B hoT G A FRP Al olER nlos provent
dhstoake pOie s@ﬁhgent 189 .deMifubie tohkBmilith¢ atokimaioudtivg: of the stopper to a

p). un r od, tacts the sto hot h_t.he st e 0
TGS 04 il o YRR R bl e oere ey paf 10% of the
tifediHaBHE AR, t)‘l@co@@ﬁg{ﬁ Nhere@ded tibeee Ghpoldeke plhgeighd tobeof the syringe

passageway. [ 0058] The syringe as nb as now been ..
(el TaS i Inceeaey forge BT enegesaet qbhe S}e\%y-r%%?ﬂeeﬁsp?fb {ibcking clement

'qgﬁgxyggeplunger rod in a proximal direction with

respect to the barrel to refill the syringe assenbly

f[@ﬂS9]f liris lebsp vithén the prrviaugethe ieesPaRTeAOTRIogH B £ giscontinuity, such
Sagtgl:e%s 0? 033(% Qg&l R féhgf E'QJfElCX of @1% Jﬁ’é%&tl sl 1|11't{§l¥a[e@tlﬁdﬁlg 19 to

8, app ylng orce he pl unger

rfoxﬂhelr nnlaropaf dmcwnw,gemﬁrrt@(f theghany-firde eatl pﬁtheﬂcp;énrfg] alerors with ghe interior

cﬂlrf%m \oF 112 the lkarre{ fﬁel {] gyglﬁlu n%&g es_} :2'?? ﬂl%lg ng aedlsggﬁjc?mlzg in the form

ifun gevardlg{dluactdd ﬁnoga@cm 351@11 drslds wuiffme @4 2 thefbatyel: rle thi9dmbodiment,

I n addit] pr qj CtIO n.the farm of.. cam.

P08 Bo i BHA (5 GERETEE 08 BT SHET 5 PepgeE 8- around the
Shaddsirf6€ FRE isédntiahitt hay beckithg fehearfent anhlat bﬁbljecﬁ(m, @n annular
the syringe barrel wall as mor & xi mal | y-direct 76 of locki
frB7eEe0t e % BIPTS FrOKRIONS 108 RIFESSERS }aﬁfff B58ELSy SP%‘TBsféee eFl ot locking
Seyernjléﬂg 81 td REtHeR Mcidddd M6 Sriptyr thE 1RRME| Mimedt oh RS BsidB¥urface of the

one or nore individual cam surfaces positioned to
d@ﬂﬁhct the | ocking el ement cantilevered | egs. Cam
b’(f6§ aG§e ?ﬁﬁées QssbGil UteBie Brede@PindehtoR didoMiiiBEa frangible zone on
ance the stopper noves in a proximal direction
vdmppbr ﬂepWIqmbéwletaﬂytﬂm d@g@émgﬂy {961 en sgeondge popt 93 B allowing the
P I%grag Ib 2 & ncdésc mlect tfrh R o[stogg% ) sl glegi%rrr% Egré gtt %pgpashcatlon of
i dic@swalpucbv&m@]ﬂy—ﬂm&dtfhma td.fh%pd]ingét’rred imegh @tpot deseme the locking

ﬁ%&%glsgﬁ&gvpﬁ gl‘?esl?xgldé (s) ace o theubarrelt hﬁs 1us{}%e5 in 191gs 19 and 20,

the frangible zone in this embodiment preferably comprises a zone of reduced cross-sectional

area 98 which is weaker in tension than the post 85 and secondary post 93 in areas outside of
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barrel results in increased force of engagenent of the
sharp-free ends of the |ocking elenent into the

woante®es6s) 0059] It is also within the purvi ew BETHIS2005/005495

present invention to provide a discontinuity, such as

a recess or projection, on the interior surface of the
barrel, as illustrated in Fig. 19 to further inprove

h{éezogé] 9895, @H e Abrtel MGt SAERS L%filﬂ@ %&fl%n bee aEllﬁ@védQE ﬂaﬁg ways such as

he 1 nterior rface of barr el
E}rgnng];@),rtl(sy roif ﬂ*g@topmrrsqbarﬂg_lymn@ lasggtgblmg tbqn g adheswe or mechanical
di Sca nt i nyl It t he I e ker th

L
bittoRmeing mﬂtmn tfornprlg)t]he stopper o8 Biffesenamateninls lusing thiengpakest material to

rOJ ctin he Rharrel and, extendi ng.360 ar .
e Fher ol RIS THReroar SROERLTEy RgOR it pfiged herein is
fRFdly @épran@iviibRthefty Bial¥ tpoSiibilitR a’ilnﬁﬂ haichrﬁeeﬁ gheopurview of the
one Or nore projections or, recesses Eed éo eq&g&l “

Peaep iR DU TRRENC 7S Al TRPGHER AR 9DF BrF b fvention since
hRcyeass 408 Brhd s@fngthBsdn¥ikicas el eeRed 10t HBsilifs k@ carefully
surface of the barrel. [0060] The syringe assenbly of

ehrarofed fasrihe foroesli hrenking erodipioanestiag vsithouk Agsdfigdo f%lﬁ@fomlse other
m%ﬁtg BPRe sg §%§§€HbW%d?QJII§ @le éétefrﬁlﬂﬁhl‘é'fﬁ]ﬁgﬂﬂte' 7okt YI‘he frangible

on secon post or allow ng the plunger r od
tzoned]ls sbonpreterably omtedevithinohoertungentddnghet dhisnditfigult ith gocess from
jcation of | A i ture of th
%trslélg c{% ¢ FE eubr?rrgf%r ogé’ p%l?pé)rs]é) ? )&Efggtjn{%/ tglgos\rll g%‘féc lgsngESth re of the
lsatige AgseribBENt ' s engagenent of the |nS|de surface of

HShgREleairizgndis A1t oL SLRBSTHEHE B f i eshily oLt presen
e @fillisadies e thiseathddiBgst fiRoadns amam@&owm ahbddﬁnent of Figs. 1-
weaker in tension tﬁan the post 85 ec

d
[ POREERN SRR S ST -

tc&@ity t AeqdseanQi Bbe:, 20B6disRAts RE Faghi ey estindd dTBdel m&‘lﬁg a relatively
such as form ng portlons of the stopper separately

amsethtinsidy serfemivwhiel thelHesp-fige shdsnelcha sRElPveEg ot ‘?‘e locking
' sztteEF %g@ A, t&@ %meB RRLR! $104AN8. Fidd. RN kD26 NKe B4R includes an

e mea er than surrounding materia
ﬁlmandlmgiutehted stosvfpp@r Bfe miinfdse pbihis nieieetionas to imerayg thetgsip of the free

fg(?:s %x 1 er:\leald lg Q 51 Ol %Q&e fEe Qf]gletq'&ﬁef foklﬁo g-EHSngly resist the

Uce SS-SecC |0n area illustrate
hagilizatior Sf mrcemryallyahree&é rfoatiomghoplunpeste deteay the locking mechanism

bilitie of whj n th Lyl &
SRaS R TibRroR 5 Sl Eridngran €% e Dok, BBt Les are sty
feBa\igHr8d Chglel rapegss ety shovl@meiable t6irexise sﬁck}efmaxkﬁ&ut addition of an
area of the syringe ass

S et DB JoaBHES B PEROTBF DL R bl detents on the

Qfoﬁﬁ&'ﬂ%@t A 3 HELBPGTCE 9f thel pliipert rof 8 eien@ntiodiment of Figs. 1-18, are
onprom se ot her el enments of the syringe assenbly

by
mawlc}?é tp @sereieEloping Fisment Vangls Bopohe¥ith tpd stibke Of the plunger
f 1@1% é)?l:tf“tg n‘efspléél ?t}ﬁrlgélﬁ{gag&ﬂeﬂt A RS BEbWh lalkhkle IHRQyringe at the

ung ere It Ts difficult to access from
@unnp]etien of thieHast églwpxy@robar Pstenfsgisotalewpneigdaiéudsrin the design of the

gglfglg%tbl s{opger anlagl 81(1H§‘ Qictlent U & Qémé BB1eS¥ 18 % broader range of

materials, and to use looser, more cost-effective tolerances. However, the invention will
function without detents on the stopper post and in the plunger rod if an adequately sharp and
resilient element is used with compliant materials. Specifically, as shown in Fig. 21, syringe

assembly 120 includes a barrel 121 having a cylindrical side wall 123 and an inside surface
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[0061] Referring to Fig. 21, an alternative enbodi nent
of the syringe assenbly of the present invention is

woOoRbussbsab ed. Thi s enbodi nent functions sim | aPCy/uS2005/005495

t he enbodi nent of Figs. 1- 18 with the exception that
there are no detents on the stopper post or in the
plunger rod cavity. As described above, enbodinents of

i n L MRt RcIud
Tt DA RS ke T D8y A B R s
opat distelvardeldS|hagiagah ittegord scucfk¢en1:116edeénmgta @M@ag‘é’l thleWm A stopper

di t h . | . L
BB G TRe s Pl Ry gk PSRBT R R e e
@&rgdcblc?f tPé Ohredtt wlrpostsmsoextmms qw(ﬁmtnﬁ(ky gbnpt}wfseztlimg dlerpent having a
n t r n t
o g 157 S et orEfig ToPeSr b REn PR BLE PaRRLRa orion

7P ﬂl@%hgﬁwaiderﬁﬂré @ié"réiﬁlroﬁ%l{ Ceafilleehal E4INPE beﬂd&ilﬁﬁli}eaﬁtwardly from
the | oc mechani sm after the syringe has been us

pppaske ssq?aroﬁbp%@o@was”&r Bhieagtantici R8P Rl Pe§S RS Broximally-

Mr@l g&%f@ nghagd o]pt'hQ REH I etcAQ¥osSHa0 Wl sHarp @reBRh& 176 directed

tore |st such force without addition of an

oniveardly yiorl iengagingdingidejserfedeotPdorf theebaiigh b inferior swefagss 146 of the
arrelz Li i se,

%puglg%) Ir0d| nt e lfs |ho V%%r gc%eeog? E%ME%%E g}%g %r %39@9@& e relatively

émtbl@dn I’atﬁh!;taloﬂreémcg]sandjlio Ir8sist a)rceurpalbvth@ﬁadt ootipndyr equ@gmg the surface

{
g?n(l: ég?}ﬁﬁ‘% ng—ﬁﬁwlf% fi é%rpegeél%e% P%e Xrbfw Q]I & %]ove ﬁls{aﬁy Eleong the post
lo® eti¢l shgppel BN tesisnpipRBndl inifiot @1odg gahjoat b}hengaglng [i@estq;iper post. In

t he conpl etion qf the |.ast deli tr

| SHRrRe oy odta, Gt o fis < kb"ihﬂ’é%‘ff&tﬁ%se} 8.
e SHARRAFHoRREhHoEKINRthae BER Bhosshl ENillasrdaethofivalklo, i &ill be
use a broader range of materials, and to ua& | oo

TobTEc g6 (heb P RS IE OB EAATE 681 D3 IBEBRION FRaTHg SHE Bf scope of
wid hvdpgtion without detents on the stopper post and
in tKe plunger rod if an adequately sharp and
resilient elenent is used with conpliant materi al s.
Specifically, as shown in Fig. 21, syringe assenbly
120 includes a barrel 121 having a cylindrical side
wal | 123 and an inside surfacel24 defining a chanber
125 for retaining fluid. An el ongate plunger rod 143
i ncl udes an open distal end 145 having an interior
surface 146 defining a cavity 147 therein. A stopper
181 includes a sealing elenment 182 having a periphera
surface formng a seal with the inside surface of the
barrel. A post 185 extends proximally fromthe sealing
el ement having a proximal end 187 and a distal end
188. Locking elenment 171 includes a central body
portion 172 having an aperture therethrough.
Cantilevered |l egs 174 bend distally-outwardly from
opposite sides of body portion 172. At |east one
finger elenment 175 bends proximallyinwardly fromthe
aperture. Each of the cantilevered | egs has a sharp
free end 176 directed outwardly for engagi ng inside
surface 124 of the barrel and interior surface 146 of
t he plunger rod. The sharp free end of each
cantilevered leg is configured to nove relatively
freely in a distal direction and to resist

proxi mal ly-directed notion by engagi ng the surface

15



which is contacts. Likew se, finger elenent 175 is
configured to nove distally along the post of the
wetepmesssbut to resi st proximal notion al ong t RETSSH05/005495
by engagi ng the stopper post. In all other aspects
this enbodi nent functions simlarly to the enbodi nent
of Figs. 1-18. [0062] Wil e various enbodi nents have
been chosen to illustrate the invention, it will be
' changes and modi fi cations can be rmade

%q§%%§%gF?ﬁ§g fromthe scope of the invention. WHAT

IS CLAIMED ISt 1. An operable syringe assenbly haV|ng

assi ye d| blin u re compr
et ulTSE e A st R aE B S g eingp gl omorising
def i ni bgrehinchidingersideowalr leatvallg rah migidel sutfce dafiniag@rhamber for

aoxi mal end and a.di st ngd i pcl udi.n al .1
E%%}Plﬁg%a p%{g@%mwwéﬁ é'ef? %ﬁf@ﬂe dgngpdipge 562t Sl Wing o
95&@&@&&»&? afefeQﬁoughtlh fRal @nfl@tagsn wah sgl eh@deg pl unger
rod 1 ncluding_a proximl end and an open di stal end

havi ngft %?Pgﬁ"rtpé’%f}gé’f rod paluing arpximah gndand #0 Ppsn ¢istal g faving an

ﬁﬁeﬂo@ @ﬁirfacé’ H&hﬁlﬁé £ Eﬁvﬂ?@he?é}h dt 16Q§t Sht QtertWh kA8 SatdiorSRitsbe at said
distal end of said unger rod, a secondary cavity at
disfot ond afapid @hmg@fmé,m &ﬁc@éﬁi’D’tC?VltySEﬁ adresenalread pfsasheAvity, said
I
At Py B EHCPOM A RpRAR oo g B8 S REARAR Ao
dorgan smrfanu artdyat ilws@alecﬂlsswmnd)amammwlaryaa@t}o p p er

sur o Borhst G E oedr Rt CR ey B G A omping o seel wit
s#Ad thshiakiirélce oﬁsaﬁkadneﬂ:)ﬁt;@@tChxtegdlpg @ijlil’ahlly)ﬁ(fnﬁ il S@hdg element

%Vgrllé g 10{(@1&@?@{ fwg apfk%% eag, ﬁ?ﬁ% t%ﬁp %%g g}? saléjlpos%l a secondary

P& exiditing Raslly fRah Sdl plr@gmaax bl éﬂéaﬂ‘dﬁfé@ﬁ BaVirh aogr@xlhmaénd and a distal
end of said post, having proxi mal end and a_ di st al

ebrndig leat on%%%onaﬁ@tsm@ésoﬁb}tfa%ﬁwSe&ﬁndafssp%hl?qawsmoned at least

Eﬁ%lgllysﬁ%ﬁlﬁg&ro}id@?%gwlgﬁ' ng positioned at |east
partially in said secondary cavity, neans for limtin

mears faxlimitingfee axialohotion of said sipprsr Wihtrhspee dpesid plupges socfor a
g}rngt)@((? rﬁésl a{l&dmﬁ Y él?g lyg {g ptr§>9 e%t egﬁﬁial ret:tgg fcggég &é( k439 stopper
st@QpQQdmhmgmghdsald plunger rod a | ocking el enent
D R B0 R0 I8 AL IR g o
thasttoak kantitenrered kel extehdipmdsaillgl o’ﬂ’@xdtydlp Guotn said bodm ﬂombn and at least
Iea e finger .elenent exten r.gxi r di

i Bhesh Pee i DO Pepl el g R e i gt et ofe Lo

ﬁmlﬁgaa fHaeerRRAd dirtaed &dw@futwfaf €eHo¥gih 8 kaie PR sitacs AF 6hid barrel;
inside surface of said barrel; said |ocking el enent

bei ngSfberkineeeReRibEmeRFHONSH - SpidsbagriEre s FOpigqiing said interior

Stde bR IS WAREEMANy SBhQA R1dRIBE dét@[g nﬁ’Ea@d(blﬂﬁéérYod said post
of said at | east one detent in said plunger rod, sa

b@gg pesétiongr wosidtaperiad of sridlarking plemenirveheptin spad of lﬁaét:merfgigel
Sl RIRNS céﬁtﬁ%{u%i the ?)?d)ﬁimﬁtm&s?@ﬁtmdoa@ Realt'tRd Pbst detents, so that applying a

proximally directed force to said plunger rod while holding said barrel causes said plunger

rod to move proximally with respect to said stopper until said free end of said cantilevered
leg moves distally along said inner surface of said plunger rod cavity to said at least one
detent in said cavity and said means for limiting motion causes said stopper to move along

with said plunger in a proximal direction for a selected distance, and subsequently applying a

16



el enent is contacting the proxi mal nost of said at

| east two post detents, so that applying a proximally
wdiombedof orce to said plunger rod whil e hol dPag/Us2006/005495

barrel causes said plunger rod to nove proximally with

respect to said stopper until said free end of said

cantilevered | eg noves distally along said inner '
slistflyglredtd Badedo phid pheeeroditooivhenge floidszingsad chagebst through said

n
%gs?geﬁ)&agg%%ggsas lg é?\%cf o rr?otvg ufcr'r%@]gtag&?égﬁorf aci{)lilé Mﬁl %ﬁ!lﬁl g)cklng
p:lamegedueltdn it@erpagother Iw1tﬂ’ilsalé @t leash th@posh daeﬂt:emttfk dald means for limiting

tance, and subsequent]. p i ng .adi stally. directe .
Fhitiod S Be P g GO SR SRR BT 1 P om said
ehaﬂb@,r affehBidy hp}ﬂgﬂng pﬂ)l’st&ga’;lgﬁii\l&yte@ BA16EH s5id qadlr?gémg &fill cause said

to Tove ina distal _dir i ong W th sai
P Pigd & o sTally 31t g ﬁ’@‘gﬂfgﬁ%{d ilpveseg ge Fovineg distaly
la@R$ tsaitl WRerRR Shr fAL 18 i@ cabitl iphst Sl di st 8RBorfs@t plin¥bt doB Yo that said at
not 1 on causes sald stopper to nove distally with said
prasiepecantibeyered leg enessgaidinsidecurtpesaisain harh lp prevent proximal
%fl&\l%fnemlf G QtBﬁéf kOB QR gﬁl“f@é agée[n%?} dsdpfy ce to said

pl unger r od cause sai d plunger to nove
proxinaelly with said free end of sald cantilevered | eg

vin ]
(l:}ta)lVI t 3hg%§%§é Lés?é%)ﬁ%l?g)? ﬁ%ﬁl’é g (\jXJholgeﬁlr ga?c{jatsf%gt A& aetglflt dﬁ @éug plunger rod
tifdundes a/i/(x:hxd?eﬂlyl spastl detests @ahdaid zﬁ\l!mS‘eldvol chg:ntrs Kog agéspostancdludes three

.ns gd Spane stscgqtedltssﬁoatb% g?ﬁr ngfér:i{g% Ea? | égiskggrtv?fé tlmes before

@S@@ﬁw nyotidA WS 8l plunger rddEausas fshitl g&k&%sﬁd’ﬂﬂnyto%gﬁgeahﬂm idside
rei fld t least one detent in said plunger rod

1Gfet xially spaced detents and said at |east
tmo detents on said post includes three axially spaced
post detents so that said plunger rod can be nopved
di st allhgsyringe esseraklywéFlgine2 pheeinagid thsraxigHy sgaceddents in said
Pl8&6d fn@ﬁd@ %@ﬁalﬁﬁs‘ggceldgfébé 84dh %hﬁHE BbluhCsufAsad Gts %l?s'ta(ﬂ end
inside surface of said barrel . Theé syringe assenbly
@Kmn®agwm@ﬂmh@m@wwdsdﬁﬂmnmﬁEQM|aIIy spaced detents |n
said plunger rod include two axially spaced steps each
having a blunt surface at its distal end extending
“nwar Thysytingernssanblyiofitiem 2 wheneirf sagithred axiﬁlh;esmyerd pygkdetents each

ABLRE R tR B e A e Pt BRIy A o™

surface at a extendlng radlally outwardly. 5. The

yrin assenbl | ai aid at least o . .
3ant i FEVEFEEC P8 g n# 636‘3 F“h‘ﬁaséf’%fifé‘ﬂ?leY‘?i?ﬂe lggagsaidygoking

CRit{cht @MEde8 &b Sﬂﬁﬂ@féﬁﬂd ¢ ?Sﬁtl&[&d@ﬂﬁ@ﬁéﬁt@ sidésAgsaidfced@dl dody
central body portion. he syringe assenbly of claim
BO¥iGAt her i ncluding two radial projections on said

st opper positioned to engage and force said two

cantil evered | egs outwardly when excessiv roximal |y

@i r ecThalsytipgeess¢blapp plnae@iS ﬁw‘hgemaluémemgera mgﬂromtlarns on said
@‘l%olbg gsﬁ%g%&&%gg?ac Toice @g :fdaé‘ nfi e%?éﬁieg§ o RGRBS VRO excessive
prox1ma11y directed force is applied to said plunger rod in an attempt to overcome said

locking element’s engagement of said inside surface of said barrel.

7. The syringe assembly of claim 1 wherein said means for limiting said free axial

motion of said stopper with respect to said plunger rod includes at least one motion limiting
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7. The syringe assenbly of claim1 wherein said neans

for limting said free axial notion of said stopper
wonbds/oeespect to said plunger rod includes at PeagiS2m8/005495

notion |imtingdiscontinuity on said secondary post

positioned to engage at | east one notion limting

di scontinuity in said secondary cavity. 8. The syringe

alsentbiuty oft sgfl ataendarwhest positiaeil to ertgageed Stastame npdion dmiting

'di&:‘oﬁﬁn@‘%{g% ?a?cPEethé{aﬁ é&@? sal d secondary post .

conpri ses an outwardly rected projection and said at

| east one notion limting discontinuity in said

sgecondary cavit rjse n i.nwardly directed.. ..
o o oo B Sy bR laig e HBuhing & e Cire T B v
| Aigbtdhuitg oA sditl 3OQhdMr e p@® Bemfrikes ah ButFhrdPABfecRO pidjécBibLend said at
distally fr?nysaig di scontinuity on said secondary,
peast onegRotion lenifipg diseoatipityig &vd serendasy efvay GRmBELCS AR Fiyyardly
SBictle$bORRASn. S€l I Ng el ement during application of
excessive proximally-directed force to said plunger
rod in an attenpt to overcone said |ocking elenent's
g ag . a

T aor Stk oA TSl | T G SRR Ak o S lopper
zonigonedalividbsirem sod disghtinetuoedicreogslayaosi fonalovdngte plunger

er. Y . | r ,
OFF £ b AR, A0k TaBBhod A R R AR TR B0
wheximklhy-Siadotbdf fosn ¢ daliceplaogee rddsin lao atdngd towtdndamessaiddocking

ity of said plunger.rod 12 T i bl
it B Rng RL AP BROE Rpeftr oy G olad 0”1 i o

surface of said barrel side wall positioned to engage

said sharp. free end of said | ocking_ el enent when said

sifar p TPF BEings aS%e@ka&%flé& b heesin e19 Fe1eRle %Wf‘%“g%deéf‘ zone of
Sed@eP@bEsBectickhdl arddWReakl thA) i@ S Al Midabcduld@dyPodt in areas outside
wherein said distal wall of said barrel further

isAidlz0ies an el ongate tip extending distally therefrom
havi ng a passageway in fluid conmunication wth said
passageway in said distal wall. 14. The syringe o
ads enthhy syainge ssenbly off glainh 8 whiereth spid figpgiblqreandlielogaterhwitian said

A Pl nd, a proxinmal end and a |unen
Sl

there . sald proximal end of said needle cannula
bei ng connected to said distal end of said barrel so

t.hat id lunmen is i | uid co nication with. said :

055 ag Byt E ety it D EOR AR SRRy o il Sgpoge ofsaid
Satrdl sideckilinNgsioserdlengape 83id eheh fisharitof %l &dckinkGelendddewhen said

s%ri ge a senbly,of_ﬁtal 1 mhereLH sai.d stopper is

iHire §a PId/is coptapespid imiderppirceiistid hgrdr i al . 17. An

oper abl e syringe assenbly having passive disabling

structure conprising: a barrel including a side wal
Havi ndhepyrings pesemblyrof slain d ahersimgpiddistplaraeef spigrbarrel further

Ngl&led Eﬁ]goﬁédﬂé ﬁp extending distally therefrom having a passageway in fluid

communication with said passageway in said distal wall.

14, The syringe assembly of claim 1 further including a needle cannula having a distal
end, a proximal end and a lumen therethrough, said proximal end of said needle cannula
being connected to said distal end of said barrel so that said lumen is in fluid communication

with said passageway.
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an open proximal end and a distal end including a

distal wall having an elongate tip extending therefrom
wanweepassageway t heret hrough in fluid comunPCattiSemms/005495

wi th said chanber; an el ongate plunger rod including a

proxi ml end and an open distal end having an interior

surface defining a cavity therein, tw detents on said

ilat er iTbe syingk agsembly of alatn pvwhergar safceicking glemertdamyde of sheet metal.

cavity at a proximal end of said cavity, said

secondary cavity having a distal end and a proxi nal

dnd, 3he syreeeasscably of ahirnt ¥ wWiewiimgidstapet adttegall ¥ fooeedd!

H}g g@»ﬁknal d and at | east one discontinuity

{HSEPRPIRS énﬁ?ggper i ncluding a circul arl y-shaped

sealing el ement having a perjpheral surface formng a

with sajd inside rface of .s arrel, a post.
éit endP g3 gi&)@?"ﬂ%ﬁelaﬁs e Py lsﬁ‘BP free srprisige:
A bR ihdTBding Rdidandil ﬁa\gi@ 4iPdnsigl Surfabdamisd @Hahﬁbelsﬁﬁﬁéﬁﬁimng fluid,

post detents on said post, a secondary_post extending

&% PB§N BFoximgherdang ;Slfs&l @h@h}nc@ﬁ@g@fdl%aé verlhaing an slonsage %P extending
Rt IR hn J‘?as@d}gwéy tﬂbl%fh%ugﬁrfﬁj ﬂﬂﬂ@oﬂnuhfc@t%n Wit said chamber;
discontinuity on its surface, said secondary post

bei ngapelehgatoplaggeatod inguding apraxighdl ynd andsami apes disighehwlrhpving an

‘ﬁﬁ&ﬁ&r% rf?c%'dgﬁﬁﬁ g RR&t tEﬁél Qig tfvsr e&te‘ﬁ@ oméﬁﬁ i 3@ 55}] slu%aé/e\ﬂ of Ié]aud plunger
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FaHMvRY Ldey @fm @zﬁcﬂ 1Rids kelee Of sad@bddrel q@msﬂ&f&lﬂfa@ proxitflalBifrom said
| east” one finger el enent extendlng proxi mally inwardly

iseligg §1§m‘§nta‘tﬁléqfnlg@rp§oxngg](ﬂqd@pd a disgl p@g glrwarl‘]g' sgaced post detents on
Shaphsf 4 KLoRRE ﬁHsf &@Jn@ %H “?E‘éhb’safd%ﬁroﬁﬁgﬁﬁidrlﬁ s@@b6kt, having a

i nsi de’ surface of sald arre sai d 'l ocki ng el enent
pesixirgalgod ped oAeid] idiend stleapt gmdlwﬁm@@tymdg seereateld ssgpndary
%?ét%eﬁlg &,8&{181{ d?lg%%sggiﬁ“ﬁgﬁ % %188%032%9 sa% gégﬂgwbéﬂg free to
heva gx1pli):$ With am;pebt Iqsasieplulng:pmdtfur aeliruftecbdi stelndeosaki lntg1ted distance
gslﬁgggct:n%me 0y sciué egoxnld ALy poeﬁtgcsot tag?negssfgid ap%f%{q?t Sélr ace atnd 's&@id secondary
gedt dixbsntingity bdsraﬁctlag pdid bargndarpeavity dBtduyindity; e ct ed force

to sal

Iun er ro ile sal barrel caus
tor & blsRiser il Dy & St Prdihop i her it s sedfing Gorethrough.
S Ehn$il RBRE Negd ra&ﬂehdﬁ?&@kaﬂf SRRy QpoSad sikies dNEdid BuS é@ﬂlon and at
on

| egs mpve distall sai d |nner surface of sa

é?aEFrPélé fingeycelenagnt f»greridal&mmgaaex Pypardlyisdq sagft apgrtgrey Gash of said legs

ANiRL b YiSNACE S ABERRE Sutwrd kst cadbinebaRNEkidiubiace of said barrel;
secondarY E@;t di scontinuity engages said secondary
Ug.

cavit §al<é| arelemeht lsmgmom@v@eds\mﬁdsayt dprpeired gndg contacting said

gr{etfﬂ@g s acg. FEH8 kf&'ﬂgéglrr](? u%ﬂg{e q ent%up%n&%ms 0k Blunfer rod, said

i stante, y applying a
ops being jpodtimeadtile shid grederetod ssid il@kmg @l@g@n’c wheteineaid at least one finger

h flui .
Sl EATR Ayt PO stk g P S Y ot g
@rox@adliyatireated If@rcél\totsbhdﬁtﬂih@eﬂ 106 kihilg hellmgwaitd battel datses sdidlplunger

| ockin
rod to mogfe proximally with respect to said stopper until said free end of said cantilevered

legs move distally along said inner surface of said plunger rod cavity to the proximal-most of
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el ement’'s engagenent with the proximal-nost of said

post detents until said secondary post contacts said
woanmicaessssur f ace of said secondary cavity to nBCEUS208/005495

stopper distally to discharge fluid from said chanber,

an additional proximl and distal notion of said

plunger rod to draw fluid into said chanber and to

gelditwe exipllyrbpicéd datenssin daidivavityend wiill Iseadse psaidcontinuity engages

TR TRIR) Sl L TR AR & Rl g iRl frcton long with

dhesplalhge:’rnsitfooﬁ se$¢&ted dﬁs}thf‘JJ At gﬁﬁeq@ﬂttl)dﬂip@}gﬁgﬁ altatdllﬁ airdtted force to
ast on er ele IS pqQsitioned in the

gt Se TG i %%%%fhag*@i%ﬂwgiéﬂlfi@ﬁswew causes said

@pmlgyn 10d tho¥e iial diyal dire@hethnk Qﬁﬁh%afdQO%gjelﬁﬁéﬂﬂ gﬁ‘cr to 58 locking
gause said gun ger rod to nove proximally w

W]sz“t?n? } eneagTRrbvith Aecprovsimel-mas of aadd pesy deteis H@ﬂldméts@qowaly post

AbBds §d Eboitddt R8¢ oSl REhd
dlgtaT endlof sai d %Iunger r%gcggbﬁﬁgﬁxkgMg@éégﬂﬁﬁh%yto

disrhareelied Sgm sigchambeige sai d i nside surface of said
barr el { gk Qflﬁl\éﬁﬂ%i R&5himBh owﬂﬁgﬁﬂém a t%ac‘i[raw ﬂ1i1§ into said

stopper to re er sal d syringe asse
Abendyse prarbloalel yer ifnigfrens saadbheymuaawﬂh@upasasd Imeknig slalbént m@be
arre | indrical
Qb AaRo RRTRLL Bl o RO ool Enaily Bt T difiimyiFof sic o
bblngﬂfret)(ilﬁﬂemgarfdl saidcht least onp Engdp elRMieh®ik pBsitord th e distl-8lost of said
d |nﬁégd|ng a distal wall having a passageway
in fluid communication with said chanmber;

an eI aftg athéchhpblyBly pd-URMGRY diFedd Tereé Rlsatl REREE FRalwil quse said
end and an interior surface definin

en_ di st al
a@%‘te yod to mevsgparmalhe itk said free endraf spid cartHerseed legemp“fm@ distally
%ﬁ‘% infeior B fRe BRIl dPRRItAbase éé‘icf @%1 érﬂrd}qsgﬁg pﬁm%&%d so that said

idinside surface of said barrel

BY%‘fa@E{eVﬁ@d epigaes sajd inpiderputicelobwid hamgl @| Ielpamven‘eprommal
I8e&hag o?éa@cﬁﬁ&% o} RGEAHLL 92911 %&g@gsr ?anlg%‘a saBfr tion

having at |ea one canti eg ex i ng
distally outwardly fron1sa|d body portlon said at

s e R —.

b arr el bar&hlrﬂl(lj.lﬁmg Ialcybn(i?ioelmdﬁ w&bl&langlgrm\iﬁﬂmﬂeysuﬁa@agﬁﬂmg @ chamber
. t

R N N TR T

elsegewhy dlle&ﬂﬁbdg\h 11h fluiSaothnRinibaG&RT witoshidl Bidnibar; Pr oxi mal
noti on of said ger rod to draw fluid into said

chantf@® %%ate#ﬁs}low ABgsTAed baing 4 eximabens), anepen dintad ead and an

BferidAbRapO 8 Salfh.st opper during distally directed
notion of said plunger rod for delivering fluid from

sai d THRPBERCluAnG a gicar dapriserigewtemenbhayinesaresiphesal surface
folHink 1aR8a1 Z%?ﬁhasleu 1ﬁ & ﬁﬁ‘c’t@é@f&&d Bhr&§3hd a$hARRS Ectl\ﬁ”g H‘Bxunally from

respect to Sal plunger
said sealing element;

a locking element including a central body portion having at least one cantilevered leg
extending distally outwardly from said body portion, said at least one leg having a sharp free
end directed outwardly for engaging said inside surface of said barrel, said locking element
being movably engaged to said post and movably engaged to said plunger rod interior

surface;



al l ow said i ndexing and for applying proximally and

distally directed forces to said stopper through said
wohosgesesood. 19. The syringe assenbly of cl ai RCTL&S2005/005495

wherei n neans for indexing include at |east one detent

on said interior surface of said plunger rod and a

secondary cavity proximal to said cavity having a

di scomtdanufot indetieg seiich 100hi|ng Elemstt ctismilmsaidthugﬁtrsd during proximal

?r?%td pgs%ld a ug & rcs)’ :%ldg{g%.tsgl S lilmﬁer g f(f d)éél&)lﬁ sa% rH(a:kmg
Scdrflentt dﬁfailjﬂgn @dl@ﬁmbf M’ttét(b@leﬂ@lrﬁﬁg dlﬁﬂgztdu@aed friofigeof said plunger

el nt . ext endi rdI om perture in said

TR AT 0§ oo Eid el BRI g PersedRe el g

RA&int FRM@EtV dxinl Fide chovBaén® of $aeBstpiiér GAR @Bt &gsa&ﬁpldnger rod to
interior surface of said plunger rod prOX|naI

Shloy said indsxwe age for geplape prosane birndidisilyifirepied fqr?eé e epid stopper
I tBrongh Shi®Pefiderts of said locking el ement wherein said
at | east one finger element is contacting the proximal
nost of said at |east two post detents and said
con [

Sty R rREeBE R AT U R HeRB e BRGRRAL e gt esstone
vdetdnt mregpiemterlmomﬁcdomxdqxhdgmwd and & yecdrdagncavitp groximal to said

5 natevm%a CF cg 31%61”1% egélgya? Iﬁzﬁé%qurg gésécgi%\é{ltts ¥)¥1 salfl gost alicba secondary
vmetr lﬁbjﬂctﬁglpd))@thalll}eﬁsm seid @odd aﬁ@]‘ﬂdvmg’la 61&todt1mhtyﬁbﬁéorr, aal said

Iud s two L al spaced detents and. said east .
et eRitbdian TR RS Rt Glrmeh il iy e Bbgperture in
Q@ﬁitceﬁltﬁeﬂ 86dySpostor, Bl 1eRing e]@hﬂéﬂgﬁﬁngmlt@ﬁw Wigh mﬁﬁrp free end
distally two tinmes. before @WOXIHH| nption of sa

praRegerE srddntearsesacnfgail sirpsgod prorEpAly o6 stid) @td@@t Qi dptent, said

138 e oekitiaeR i96aid 3 Srubadrisgl 10&5ng eleth&it %éﬂeﬂg@ld at least one finger
assenbl’y of claim20 wherein said two axially spaced

@éqi@nt i cppiadiini dhqirroriget mpw @f pad hidgast twiopagkdetdntsang said sgeondary

[ I
SRR BN il sty BMTeh 36 SaPlaid dcordhiy ot S e proximal
swith mg@ctats sadrbdopndrfry cdvity dete®t antl eamsible cfainghgirlgrseid secondary cavity
2%k? I?(]@paced post detents each include a bl unt
|

facing surface at a distal end of each of
said detents 23. The syringe assenbly of cIain119 sai d

one cant ev.e
ol udBe Plige SR bl 1t ShethotR R i e b e b snt blunger od
sna@@es 6fo $aln spededidetenB @AY saRDittl bR Ntwa dbtena os sald ﬂo@t&ﬁéludes three
one _detent in_said interjor surface of said distal end

Sriallyreacet Rashtentolp Pacridabneeiad aat kenevedslisalivae dimss before

PRRGRL 1t1ﬁotﬁindﬁ séﬂfi pRALE Bl SRR 16k ki elenl B8 ghg&ﬁ id inside
assenbly of claim22 further including two ra cam

prdpeecd pehBareh sai d st opper positioned to contact and
force said two cantilevered | egs outwardly when

excessive proximally directed force is applied to said
Rllungdie ppuhge assambivtaf slapn 26 wheremrseitwosaialy brackd degents in said

Evllu 2@1{] rtod TncRidE 898 g}?ilgl‘iy space%a]ceps e&ﬁlhavmglal Iu%gseurﬁfce e?talgs %istal end

extending inwardly from said interior surface.

22.  The syringe assembly of claim 19 wherein said three axially spaced post detents each

include a blunt distally facing surface at a distal end of each of said detents.
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25. The syringe assenbly of claim 18 having a

di scontinuity on said inside surface of said barre
weidm/oegdsh positioned to engage said sharp freeCemws26/005495

sai d | ocking el ement when said sharp free end is

contacting said inside surface of said barrel. 26. The

syringe assenbly of claim 18 wherein said distal wall

@B. salltle bainge hssémbltyh)é clain ¢ sdé st least @lecag@lbecréd lpg of said locking

FICIEAC BRI AT T gD O PO AgBuRy SIAY Gl comral body

Gosioalandvedidl at 12aét onEhRteB Yl sﬁ@&ntaﬁ(&%ﬁffhc}é Fsai@ ldataenkiBof said plunger
fu ther |nclud|n a.needl e cannul a q a dlstal

inclydes, tyRjdagpts Brittisiied o4 opRRTdRf dnl? hrodsaj d
prOX|naI end of said needle cannul a being connected to
said distal end of said barrel so that said lunmen is )
2t f | Bhesxebenesemblyiodplain 2h flipdngadias Genengdial gogn pryjsstions on said
2?6%%&3%?51@5&%@ Léﬁt&ft afd B ¢ @Mﬂ&e&ﬁ'l%s oRatdIP when excessive

‘ I s made of sheet neta he syringe
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25. The syringe assembly of claim 18 having a discontinuity on said inside surface of said
barrel side wall positioned to engage said sharp free end of said locking element when said

sharp free end is contacting said inside surface of said barrel.

26.  The syringe assembly of claim 18 wherein said distal wall of said barrel further
includes an elongate tip extending distally therefrom having a passageway in fluid

communication with said passageway in said distal wall.

27.  The syringe assembly of claim 18 further including a needle cannula having a distal
end, a proximal end and a lumen therethrough, said proximal end of said needle cannula
being connected to said distal end of said barrel so that said lumen is in fluid communication

with said passageway.

28.  The syringe assembly of claim 18 wherein said locking element is made of sheet

metal.

29.  The syringe assembly of claim 18 wherein said stopper is integrally formed of

thermoplastic material.
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