WD 2006/ 068650 PCT/ US2005/ 005495 SYRI NGE ASSEMBLY HAVI NG DI SABLI NG
MECHANI SM 5 [ 00011 This application clainms priority fromU.S. Provisional
Application No. 60/638,089, filed Decenber 21, 2004. Background of the

| nventi on 10vQ0@BAdssithe present invention relates to syrimgeusesssaitdbs es and
particularly to syringe assenblies having an automatic di sabling mechani sm
100031 Throughout the world the nmultiple use of hypoderm c syringe products
which are intended for single-use only, is instrunental in drug abuse and
in the transfer of contagious diseases. |Intravenous drug users who
routinely share and re-use syringes are a high risk 15 group Wi th respect to
the AIDS virus. Also, the effects of nultiple use are concern in
sone countries where BS¥BINGENISFMBLYHAY D&@ELEYGWHJ I$Ms s

i mruni zati on prograns may be responsible for the spread of many di seases.
Re-use of single-use hypoderm c syringe assenblies is also instrunental in
t he spreaddof drug abuse even in the absence of infection or disease. 20
[0004] Many attp@hptles iplieatioe ehimmadieritydranehedirovisiosalpkmplibation NWb&Y'633d8abl e ar e

early Contriﬁ%&tﬁ@émﬁ@b?@ob?"ed on a specific act to destroy the syringe
after use eit ust ng a  ‘destructive device or providing a syringe

assenbly with frangl bl e zones so Bdehgrouhed ofsthe lmgatiocoul d be rendered

i noperabl e by the application of force. Qther attenpts involve the

i ncl usi on of I ure which would,allow the destr ctlo efeati ng of the
sy 1 nge 1 it PRI'E8 Brsi el S hgvriee SSHINED B amteRfa dh R piny o
t hese devi CeSasmmkheqhh\tlﬁg adutomatib eigablifl@ niect@hiisthe t he specific int ent of the
user followed the actual act to desfro render the rin

i noper abl e. THEde HEvided s SogcPemobins Ve %htmocﬂeﬂwge%ynﬂ%f‘vﬁ/ ERERE 1 o
intent to remisted o€ sHYRAILE LMY Gs SirimeRal if\@RQ adiRGNY in E}QQfaﬁsft\ﬂ/aoT c@ntB%&Q; for
a single-use hypoderm c syringe which after use wi Il becone inoperable or

i ncapabl e of fi§gsster Inffavengip @H&PF%%W? ragingly tshefq 1204 15 UsdBipBs s 2dBEh-8% t he

part of the uUsBlp withSespitt RIS AT UARE AR, in8 efFALEHIRANEINE udeGre RRAY BcdiEmauUse
the means for rendering the syringe inoperable nust not prevent its filling

or use under STy WHNTiEHHEFIE TR PTOEETINRS Prodyste durie Y ipgEnigdiiop rograms

aut omati cal | ypdy %@%@p%nﬁﬁl% &br {Hl %Feraﬂ U thery t@gegm 'Iﬂs &éesbf sit -G hyMBdermic
4,973,310 to Kosinski. This syringe contalns | ock |Hg el ement positioned in

the 35 syri n@@ngaﬁssemblbeétlmléwnsmnmtajng@m SPUdd ahdrughbuserpyerl & Baebgoee of t he
barrel. In usﬁxfec’h&?or dlsease,

20 [0004] Many attempts have been made to remedy this problem. Most notable are early
contributions which relied on a specific act to destroy the syringe after use either by using a
destructive device or providing a syringe assembly with frangible zones so that the syringe
could be rendered inoperable by the application of force. Other attempts involve the
inclusion of structure which would allow the destruction or defeating of the syringe function

25  to 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

30  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

35 syringe barrel between the plunger rod and the inside surface of the barrel. In use, the



WO 2006/ 068650 PCT/ US2005/ 005495 syringe allows the user to draw a

pre-sel ected anmount of nedication into the chanber of the barrel and
deliver thi i as through injection, into the i at t enpt
to vvithdrav%vvﬁ& B%nger to use the syringe a second ti n@%ﬁ?ﬁ&’égﬁg St he

| ocking elenent to enbed itself into the inside surface of the syringe

barrel to prevent proximal notion of the 5 plunger rod. 100061 There is

still a need for a single-use syringe which will allow a pre-sel ected numnber
of plunger r&¥inge @BR‘@%thBé%l“édl@Wé BiErpYeridi aenoynisefingdirgtiorsiatoathe et pihe es.

For exanple, f,@4 andtdefled $hi®imdabatid, %%Bugfmﬂ)e&?onr %ﬁé’ iHeshtibR. CONPhRhL: the

i njection process, such as when the syringe assenb { is used to draw a
diluent into tiddeyrihagnserteaise thii Hpases e sewead dmeuwitt causst he dockmeyglement to

containing t h%m%&b%e@f”iﬁﬁ tﬁ@m@i@e @%? bW b%@l"\fo ex@@ﬁ%m&@ﬁl hEGANs thd Ut ed

medi cation into the syringe and en del verlng th contents of the syringe
into the pétl@hmgﬂsmhnary of the Inventlon [ 00071 The present invention is

di d Th
lrected to aﬁﬁ)b{é ' PR&e ﬁ% gg{:/egirf&aab 11@@6-956@ c\ésﬁuc%l v§1ﬂmlwgs elsglc%(ﬁgl@még} €

di sabling nec anlsn1enab e dosa ren
enabl es a sel gbwge rdistoekes bfffon;ythd asomfrtlcsilsabikgsn@hamm agivmgeFowexdmpbf Ooe

bei ng di sabl egtrollego 91% lBlrﬁ r?\%‘)b&g {f%ulre%ql l’etet el 966§1$ OProc%s suc%h% ISZe%]the -

provi des two asplra I"S en5|ng cyc ei'n
The assenbly ewalge essemhbf msq@d t@diaorn diluwentdits n&rssn@ baﬁ‘El élspmh@trhé éiuenbintonee  of

a diluent jnto.a via nst te a har tical

ot her subgpancgﬁﬁﬂﬁm?ﬂ% %%?ﬁ?l g Fﬁ%wﬁﬂ%gﬁgg Eﬁgﬁ?gﬂﬁgﬁﬂg%%mhﬁlo
the syringe. #Anto sﬁlsg@ﬁ@dnd/mbma&veﬁngthecdn&mr@sthetsy[ﬁ@d1ﬁubﬁtpme can be
injected or delivered to a patient where the volune of the substance that
is delivered can be the sanme or different than the volunme of the substance
aspirated into the syringe barrel.sdh@aSyfindavémioaut omati cal |y di sabl ed

after the injection or delivery stroke by retracting the plunger rod. 25
[00081 The di $WMili Rae MisssHhMVEHoNds dirediesk ok BYinEhassemply|nayipg @ sk veotisabiing

pl unger rod Widdhan{s&S pﬁ{étdlsfa&uighﬁecﬁéi{lén'i‘Gr%bfé@%ﬁble@i@ﬁhgk@b;ﬁtﬁ@sﬁfn@@@s@émbl?){nd
novi ng the plu ﬁ%% rod in the aspirating direction. pper i s coupl ed

to the plungeen atﬂq}este@ﬂu@bqr@éﬁmleéoeﬁtaqke&w AR Tuniges ItOééefomhemg disblete it of
the stopper whh pEéf’e‘xP&lChnEdauhé}ﬁ meumgmmg Qckchabign HrSaRk 1 Hg &gﬁé‘tﬁi S by

noved through a series of stages by reversing the dlrectlon e axi al
movenent of tld@p@@mslcuﬂgséwefqr@ ipg dibablads gée esserably lgpabbas dippepiration ppsl/disnehung

Techani sm i n B 858RM SRAPANE LR 1S vl S ARbhAGPOT! e KBl SRR LRI,

position of the nechanismis attalne e relative venent
pl unger rc@ awthet hebseherppedrthemdspirstingpthe de&pas’uﬂécd substandeebaplo dito |thmsyymget hﬁe

stopper \M t hi @elgc!?ced &oYth&%hebx%Eongi!ltuPerd sﬁﬂ!?&nieecgggpin%ctetd%? daltv'&%g % ? f{at%egtewhere

stopper. In
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. The syringe is automatically disabled after the
injection or delivery stroke by retracting the plunger rod.

25 {0008} The disabling mechanism is actuated by the axial movement of the plunger rod with
respect to the syringe barrel and to the stopper, by moving the plunger rod in the aspirating
direction. The stopper is coupled to the plunger rod through structure that allows limited
axial movement of the stopper with respect to the plunger rod. The disabling mechanism is
moved through a series of stages by reversing the direction of the axial movement of the

30  plunger rod with respect to the stopper to move the mechanism in a step-wise manner to the
disabling position. The disabling position of the mechanism is attained by the relative
movement between the plunger rod and the 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



manner, the syringe assenbly is able to dispense a desired volune of the
drug or other 2 WD 2006/ 068650 PCT/ U52005/005495 substance, and the

di sabl i ng j n be actuated after the final dispepsi or | njection
st roke regmﬁg@gﬁ%&?he position of the stopper in the s%’ﬁ%gosﬂ’é{?“%l. By
actuating the disabling nechanism the stopper cannot be retracted to
aspirate another dose into the syringe barrel but allows any substance
remaining in the syri ndgg barrel to be dispensed. 5 [0009] The present
syringe asseniSF3pa9P%o oadtbe disghlingpreghaniviayren by eatuatnd affier the fingl dispensalsy injeghiorowi ng
a variabl e doggoQf reghdiiB&NSs the RSHBN RY tﬁehﬁoﬂfféle'in e {ARad balRe OTBH §8mating tf?éa
drawn into the syringe, dispensing the diluent into a vial containing a
substance to isablingareshanisin, &, stappendamyt beretredtestp @spimiennetherciose into the syringe
reconstitut edyglhshencs bt Lk 4 ng the
contents of the gy&?ﬂges he se ce(r:%nli(;dl H%gb%?é%qﬁ%gﬁgggﬁg ellle‘elrjt ed substance
may be equadl ©0091 0The presenh ayringheasfenibly MDVldcﬁealr gopmednientupesd maior efialedicsscryet i on
of the user. e t f f| nal
i njection st roﬁgwééak'%\%}%%ﬁe ([;%1%6%1 %hg%ggg%*gghh%h%e%m ﬁ) ae(ﬁﬁ Jhml un er
rod fromthe dym'{mnmpng;ir@ the dilueahintooa ‘txhie:ommpmlgatmhs};anda: todmtre@nsum’ed dramrtgwe

i njection strok nge | un rod is racted t
activate the ﬁgg iimﬁoémtrsr%c am%rlo ltt“{%gﬁuﬁé\?lé x%né(? ﬁWer%ea?d o?n fl‘%c per
toward the pr oustems othelsyoihgd SThdlesed iamgmt bﬁﬁlbeécohhmmbgubaamz efHyiba gqﬁaha

st opper fr.am bei r.e and g t he inge to draw
flurd intdd tg ﬂ‘gﬂﬁ*&%Y % C&n@ﬁutﬁ@%cﬁ ong e it The é’ﬁ’g’ﬁ%aﬁ&f&b‘?&% or
more detents atitotatcally QyaBied amr eHRefifdl mﬁ&i’oﬁ gﬂ@kerﬁySreVdasm@ehdohmeﬁ of @k, the
maxi mum nunber of strgkes t he syr.i n E(}gsse 3,% | ow can, be varied by

the initial pSAEREH obihePhuetgek iRy B SRsHTn lf%tl?%@ﬁ@cw%m@ﬁére%koapéérﬁr 20

detents and th& Hﬂ]déﬂ&ﬁﬁtrdk@dofd@ffees@hﬁge Bl@%jeﬂ-]tha_ Hﬁxr@éﬁﬁﬂnﬁs r%tt‘idtdi!gf% asmsap ey
pr ovides an i erI’ ovenment over prior art evl ces pr ovi d ‘g a structure

wherei n the eldSAYMBMSERINN @ Provenf W@ahr@%vtemﬁlﬁtqfdw HerReiH e proipadend el
and the stl@pp@ﬁe Tifge RIS JrileRfifpahd Hophed mﬂ balhgwmo%tgﬁfd pr@idntirg@biRe bf OM
attenpts to the syri'nge barrel and plunger to defeat the | ocking
mechani sm Ifthm@eépéﬁﬁﬁrﬁ/‘%d@@wgnbﬁﬁ the outside of the plunger rod, it
b i bl, I t
TRy D POSSI Dl OWAEh bEGes S Rak hEbmbi) NEONA ndt ety o%r{ggté%@p&d%ﬁé&a

the | ocking mec her ortant advant age present
invention is tmwat détentyariiye BIMMKWiemmaXHd@n anmyeraaidtrelies thersyrings aspeably will

blunger rod weh? HbEee B fEdnfiEitelioR e Mo Bt diilcepch Obhd Atpb "
t he 30 | odRi ngetehte pmtthg plAngsr mgl detewse syringe will not be effectl ve if it can

be easily manim%w]

arl“ﬁéj prtegent syringe assembly provides an improvement over prior art devices by
providing a structure wherein the elements which allow the lost motion between the plunger
rod and the stopper are contained internally within the plunger rod, safe from attempts to
deflect the syringe barrel and plunger to defeat the locking mechanism. If these elements

25  wcre on the outside of the plunger rod, it may be possible to deflect the barrel to contact the
elements and defeat the locking mechanism.
[0012] Another important advantage of the present invention is that in many embodiments,
detents and discontinuities that function to achieve the desired result are annular, so that
rotating the plunger rod with respect to the barrel will not disiort, damage or defeat the

30 locking element. A single use syringe will not be effective if it can be easily manipulated to
overcome the locking mechanism for removing the components for re-assembly and reuse.
(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 composents will have to be orchestrated to break under the same



overcone the | ocking nmechani smfor renoving the conponents for re-assenbly
and reuse. [00131 A further major advantage of the present invention is the
single fran in the stopper. In nany designs there is no single

poi nt mherqug rgéggﬁb feature may be added effectively HidU¥ 8% mor e
conponents wll have to be orchestrated to break under the same 3 WO

2006/ 068650 PCT/ US2005/ 005495 applied force to the plunger rod in an
attenpt to defeat the | ocking nechanism In theﬁgresent i nvention only one
area needs t o BRUHAR b RIRRBSF fodii argtismphio|dpferibaloddng meehanisBmib e Bregrat
meni pul at i on. 1QAdd o cRPEeRBESs 3V bé RBkeARSERNL ¥ BAMIDJodiddAaR fin itsiab! | ng
structure includes a barrel 5 having a side wall with an inside surface
defining a cham@érulation. retaining fluid, an open proxinal end and a di stal
end incl uding g gi $hdhedRk!s gh@g@ag&nmma GEYRYd REhHERS tuddd d'bfh
conmuni cati on mnﬂh the chanber. An el ongate %?%%ger r&%tﬁﬁh edﬁu prof}wm
end and arf? openingiasidgl wahwithaniingdeasvriaes éafinge @ghainée:efoue{ttalmnﬁgﬂlad @a\npmy
therein with S rf

rod. A second ?Lﬁgﬁ%g%R?SQﬁﬁgF%%g%ﬂﬂk@%HhQES%QF%% 2 n@ﬁﬁﬁgo?§?ﬁ§&%§ Ity in
t he pl unger rdthid ddnmumwawdsanly&leakvam@el hius elangitesthalgerendinaludesa proxiriaha ashd

and includes a caont ace sconti.nui.ty in the ity.
A stopper incl UJRE" d?l(%alserelgF"‘wm erilggnﬂrtsuﬁee&ﬁgnmgﬁé ltﬁﬁheerr% Wslt{t}r iaegséo ede? %

seal with the dnrsé Mteﬂwmffmfd{e plhineer dodr Aakcondarel cmtpmslhcle&ddemmemg)xpnamndml I y

at east (o (oSt BEPCRS BPEROhost: “Rndadanu b gt Eof anfE ppgi o8 7 ©

proxi mal |y aX|aaH linelublésaidohtaet sarface a8 lat leﬂdo&fdlstcbﬁlmmﬁﬁl thel Eit$. eAQEtijbjifEr)ino[lﬂSi
includes a proximal end and a distal apd at | east o e d| on
i Parahihd

its surface. PHELBEERAL J2 o8 PoY e‘ﬁb%‘i F‘b EH G 5D 1{‘%1

secondary cav lbtaisfe1o£ndtaipastht¢ﬁ&ﬁg pfo@ﬁna11§%mrqwe@hﬁgmemdnt Ravid grbgnmﬁmmad bd a
provided to al] ow the stopper to nove freely axially with respect to the

pl unger rod f dhistal eofniThete %st"tté??ébt"éoopftshéﬁte‘i‘th@npt%ﬁ@%r 4 GECEREHY rAHeSXY e

the stopperys r ??ﬂuﬂﬁlyz&xﬁgahbﬁnﬁ%Yprbﬁnﬁlh@ndbéf’ R dpc@tr‘dTBQrseéoh@d}?fﬁ%Etr inRfdes a
proxi mal |y and di st al rected forces a plunger rod to the

stopper. In scm@l@#tf@énamemdwl l¢ad amds@té%bm@rdwcm@uﬁbgn itgsuitecs. Jae drcerdary he
stopper and t t ng a
pp c%"q. g&gﬁae& Qqeds§ 5@&%}&%@% gg@:ﬁ&dﬁﬁ%gep% GRBGLACHE NY

contact surface ne seconda Vit the discontinuity
on the seconddimyitipgmetioncis rwmdqdrtg atlowe t@e%mmawn@‘&vfrﬂte&b’ fmwéblo\wtih restiectytoithe t he

I d. t
Bndror on i ho MeGEk e et Blonpts AR A IO F Fer o VB ARAMIBEN R Y
notion is 2Rt rstanomdnyemphﬁ barehvand for hws@rmwommakbemdlmllymlﬂegtc&mgpseméwém

i ncl udes a ce bod on Vi n er.t ur her ethr ough... at. | east
one canti l evep% d&}n‘gﬁr rox tc!D t?]e stoppe1 somg emﬂod’:1 I%ents Hle %15% o%tthls R)sﬂnotlontbetwe o]

the stopper and the plunger rod is determined by the secondary post contacting a contact
surface in the secondary cavity of the barrel and the discontinuity on the secondary post
contacting the secondary cavity discontinuity in the plunger rod. Any combination of
25  discontinuities in the secondary cavity and/or on the secondary post that provide for a limited
distance of lost motion is within the purview of the present invention. A locking element
includes a central body portion having an aperture therethrough, at least one cantilevered leg
extending distally outwardly from the body portioﬁ, and at least one finger element extending
inwardly into the aperture. The cantilevered leg includes a sharp-free end directed outwardly
30  for engaging the inside surface the barrel and the inside surface of the plunger rod. The
locking element is initially positioned with the sharp-free end contacting the interior surface
of the plunger rod proximally of the at least 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



extending distally outwardly fromthe body portion, and at |east one finger
el emrent extending inwardly into the aperture. The cantil evered | eg includes
a sharp-fre ct ed outwardly 30 for engaging the inside surface the
barrel and 51’1‘2%% Ség surface of the plunger rod. The Iochir/lrlﬁjO(?OQ%%t IS
initially positioned with the sharp-free end contacting the interior surface
of the plunger rod proximally of the at |east one detent in the plunger rod.
The post is p05|t|oned in the aperture of the |ocking el ement wherein the
finger el ementth§ Blupgsh e tvhiley holHiae the barehgpuspiptie pBMEerHad 4¢ mayvg ProXmply sk
detents, so t n@%eﬁﬂpﬂhhl 5i3Epe thrllocHé &l dnlf o8l H{e%‘éﬁtﬁg’e{e@ﬁ SRs ﬂlsgallygoggﬁll@ 1ep650
PCTI U8200510054 5 the plunger rod while di ng arrel causes the

pl unger rod t curiesgef gedkingel 1o¢ C@\N)’HO M@éiﬁ@@itonﬁdet@men tespybr andrihe strueties Br ee

end of the Carﬁn‘uhfﬁ’ r REERA éa@&s g)g{)(g'téltn@{e! Vit rf)gm% €od fﬁrﬁ. ox1ﬁ‘1la’f Jlt%ﬁt?on%r i he

pl unger rod cavit o the at one detent in e cav and
structure for seleited distageenp Sitesrqusatlis epplyihg aschmibedlrepmd rfoxce tw théh pluhger pbditger

od.n 8 B oXigmludl SRS AL QoA SELSRL S AL AN Rive B EFRARRLY, BBRL YT 10

a distally di réc orce unger arge rom
chanmber causesvithibe koblumgelememdluew 1tmm@g|enr1era vdﬂxstha;it lmtmmtdemm ialt}cerngvityvunﬁh t he
| ocki ng el ene

s en n the
ot tyount 1 the EateOrot lipu AR R ses b obPe 18 gt €BRy A00f S e difhekhe
distally al Ong‘o&\/totdilschzhge ﬁiudrfgﬁr the clighbien $libsejfuatlyerpbllyinigch frodmalljpdiracted fres .
Subsequent | i.n i mal | irected force 1Q to the pl er rod wll
e ro g | IR B e A E LR s RS o 1T ma i ghe fRESHd ot e
cianti | ever Sd |0@@11éﬂétéﬂﬂl@ hehing tewlvc}i¥ distallRhlbys ik aR3fe gd&emé Bﬁﬂhégluﬁgﬁ’rﬁ(ﬁﬁﬁstlaﬁe t heOI
plrunger ro p en (0] t he (0] So that, the canti evere
| eg engages t t%lﬁg(f afeg@m&wr@ererogfsot%hh%%» ? l?dolreﬁé’f‘%f‘gﬁsr@\?éﬁ%l&pﬁ“ﬁa

nmovenment of t hRr8tt@RAE Hrdvert pro&RSBIhAEmERSf I P fBSRATdNNY thdNIHS s&mbi—ﬁ
[ 00151 Ot her enbodi ments may include a plunger rod with two axially-spaced

detents, and 30U§3Bl$t with three axially- spaced post detents so that the

plunger rog cagiheomryafbshintal Jn){ in¥Rde 4 blﬂﬁger Pcﬁifxﬁ&ﬁtwlara%&'lly%ac@@&ét&% afd 4 he
pl unger rod causes the | ocking elenent to engage the inside surface of the

barrel. [0016Postigthiivse axiplty-sppcadmesiclsteaistse thas themlupges red Eﬁ@d@rm?v@éi digally M¥eel ude
two axially- sne;g&%ego 0%8511&{%§moﬁ@199f m@wuﬂgefram@'c%tgés tEé'[Jc e@émalfﬁ éﬁ%% end

ext endi ng i nwar Interior ace ger
Sone or all ofmalmmtfme@étha)bawll y-spaced post detents may include an incline

sariace. ent TS RL B UYL AT BBy T 0 g8Bust ot sl ond

20  steps, each having a blunt surface at its distal end extending inwardly from the interior
surface of the plunger rod.
[0017] Somie or all of the three axially-spaced post detents may include an incline surface
extending proximally inwardly and a blunt surface at the distal end of each of the inclined
surfaces extending radially inwardly.

25  [0018] The syringe assembly may include a locking element having two cantilevered legs
positioned on opposite sides of the central body portion.
(00191 The structure for limiting free axial motion of the stopper with respect to the plunger
rod may include at least one motion limiting discontinuity on the secondary post positioned to
engage at least one motion limiting discontinuity in the secondary cavity. The at least one

30 motion limiting discontinuity on said secondary 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



25 [ 00181 The syringe assenbly may include a | ocking el enent having two
cantilevered |l egs positioned on opposite sides of the central body portion.
[ 00191 The or limting free axial notion of the stopper with
respect to t {é%}‘}%*‘g%i rod may include at |east one not |P&T/V§2ﬁ‘?5f0|0ﬁ'35

di scontinuity on the secondary post positioned to engage at |east one
notion limting discontinuity in the secondary cavity. The at |east one 30
notion limting discontinuity on said secondary post may include an

out war dl y di r éztPHef tofhoplupger &4 inAr afsrept & oyesade thenlacking ¢lementis gpgagerpent of

di sconti nui ty gdindifesubhd\I8ke daftel, secondary cavity nay include an inwardly
directed projection. 100201 The syringe assenbly may include a radial

proj ection or ¥k The painge gpsembly Bey ppther insbde @Iﬁﬁ@@@lq gongomt Hietstoapd Wiekce

t he cantil ever I

2006/ 068650 PCT ﬁ%52 /g%iglﬁg!%yfh\é%g%ﬁf)?gﬁgg%ﬁt %f“?‘l’le’{‘% gs %{’X’mm’“ oL
overcone t Ife |ewkalwg)reximﬁwﬂir@t@rfgag@rﬂéﬂpluoger rqdheannmrnm tg gverrcaom thﬁflowlh%
barrel. 10021 ) ' I h n on
the. st opper wioRE SHERRRRAAIART ke BRteck U U hnd CThE ot LB 81 836?
seal i ng el emersh agtaof ragu@qdmmss-a&cnoml aka wﬁlchxs‘ewkemhaxpﬂl@posmhd wedetcomiaryepbsf orce

to the plunger. raod i encome t he

engagenent o 't Aeui ekt FB ThY eENEATRe el b Mg Eo s ey
conprise an ameﬁm@ﬂﬂéﬂﬂm¢QMwa$@§s sectlonal area which is weaker than the
post and the secondar ost in are t Si ft The
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i nside surface of the barrel . |de p05|t|oned to engage the sharp-free
end of the Iod%@ﬁﬁmﬁﬁgﬁgﬁ?eﬂm %“?ﬁ%xgﬂﬁﬂﬁn?ree end is in contact with the

i nsi de surf aceggegd; hlfeesmFé Bdsembl9) @3 linclitR SHEhINGHD AShE BRIy HARMg hrnslbygiee @

distal wall on the barrel having an elongate tip . extending distal
t her ef r om havishignding séstdlye Higgeliom hpYing & dassagsant Pofuidi compRrcation W&ssth@eway
With the disst 3;%5 Wlihay %htﬂklﬁdlk%awa‘ﬁ'ofthm%nélyWh@gﬁmg@ §§Emi>1ry/ nf@msalﬁa%@leif Ml‘:lhﬁ@r
i ncl ude a needl e cannul a havi a distal end pr oxi ma | umen
t her et hr ough. Wlwwlﬁhqwm @stelfend aeprovdmal cad @alrmluman rl@reéﬁwrgécmjp%ntahe
di stal end of fhgr e b HYGTRI dista lefl off bl bokr& QBTRAR i€ Rrh@s
t he passageway. 10025% An grﬁtﬁk&ﬁﬁnggﬁgol %8&%%é%ab%£ sgﬁﬁndé asse y of
t he present |ﬁh@hpmﬁmnhamWn@ﬁhQ@pg@§SWVB dlsabllng structure includes a
barr el conprl gg%yer
for retaining #?ﬁign&%%q%%%h&gggﬁkﬁg Qﬂég& g§% ?Sfme§§£%ﬁtggﬁﬁﬁg a
20  passive disabling structure includes a barrel comprising a side wall having an inside surface

defining a chamber for retaining fluid, an open proximal end and a distal end including a
distal wall having a passageway therethrough in fluid communication with the chamber. An
elongate hollow plunger rod having a proximal end, an open distal end and an interior surface
defining a cavity is provided. A stopper includes a sealing element with a peripheral surface
25  forming a seal with the inside surface of the barrel and a post projecting proximally from the
sealing element. A locking element includes a central body portion having at least one
cantilevered leg extending distally outwardly from the body portion. The at least one leg
includes a sharp free and directed outwardly for engaging the inside surface of the barrel.
The locking element is movably engaged with the post and movably engaged with the
30  plunger rod interior surface. Structure is provided 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



distal wall having a passageway therethrough in fluid conmunication with the
chanber. An elongate holl ow plunger rod having a proxi mal end, an open

di stal end i rior surface defining a cavity is provided. A stopper
i ncl udes a gggﬁfbﬁ/ﬁ%%%ognent with a peripheral surface 25 f%ﬁ’r‘i’%@“é?o%‘@%l with
the inside surface of the barrel and a post projecting proximally fromthe
sealing elenent. A |ocking elenent includes a central body portion having at
| east one cantilevered |eg extending distally outwardly fromthe body
portion. The &sPickisthegiengferpd toritlpndbe indexing ph therloeking glementant dor swiies di y

for engagi ng b%ﬁinﬁd?lﬁiag@dﬁﬁdﬂif 85t ForbdQo BRIoBper thrd i} hORJRB 8! ement s
movabl y engaged with the post and novably engaged with the 30 plunger rod
interior surf ¥ T leeking elemsntomay belaepde of shast eyetah guethas ptaiglepsnijod laadrlm

distally in tgtgﬁgeﬁwggg%%?ﬁygﬁgje?gpm?%mgcngg? Aspn of the plunger rod to

draw fluid in e ctha xing the locking el ement distally
on the postt of the stopper during distally directed notion of the plunger

rod for delivering fluid fromthe. er. ugh t. passageway. Structure
is also provided for limting a??'gfﬁg?ég{’%%ﬁ%ﬁfa%ggi he stopper with 6 WO

2006/ 068650 PEWISSBROBI QQESESG v Eepetihe swinghessahtingtihe peskt mvaitbow t he
i ndexi ng of t Ki el.ement .and for. applying. proxinally and distally
il ont od For o087 oFE R SHITERaANS ehPlie R b elmbl G P Se Bkt Pot ¥

el ement may be&igrade of sheet netal such as stainless steel and the stopper
may be integral .orjed of ther | astj.c material. 5_.Brief.Descriptiqn of
The Drawt e DtsheiBr{s s cosr oeRbE Rep Shiee sBRur sttoiy Bf Eles  bhmiotedBecian y ot
the present i peBntFign islDptshictive Giewlofi the plubgetl oded fak@tra bssenily wieked @bont he

proxi mal end of the ?yringe assenbly of Fig. 1. 10 100281 Fig. 3 is a
cross- sect i ondf POKERA B39 t he syringe assenbly of Fig. | taken along |ine 3-3.

[00291 Fig. 40| aFipes KPEFdrdpeaive icRIsk-Qctibhie vtk WRER! pli@r Rfd idve:d ol MO @istal
assenbly viewed from its proximal end. 100301 Fi g, is a perspective
cross-section&-vi ew of the plunger rod viewed fromits distal end. 15

[003t 1 Fi g5 6ot 2riRe BPEfrivel ik of Flteh@cking%mt 6F BRRDin R aschBlySHEVROE

assenbly viewe fromits distal end. [00321 Fig. 7 is a perspective view of

the | ocki ng effemdisidistalened fromits proximal end. [00331 Fig. 8 is a
perspective Vigy OfioINg 2 $eRPREVe Abw bPfe Déking AEmaR SRl Yrol iRWRFkith41 @Fa.1 € S
[0033}] Fig. 8 is a perspective view of the stopper of the syringe assembly viewed from its
proximal end. »
20 10034 Fig. 9 is an exploded perspective view of the syringe assembly.
[0035] Fig. 10 is an enlarged partial cross-sectional view of the syringe assembly of Fig. 3
showing the syringe assembly before use.
[0036} Fig. 11 is an enlarged partial cross-sectional view of the syringe assembly of Fig. 3
showing the syringe assembly after the first aspiration stroke.
25 [0037] Fig. 12 is an enlarged partial cross-sectional view of the syringe asscmbly of Fig. 3
showing the syringe assembly during a first dispensing stroke.
[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
30  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 partial cross-sectional view of the syringe assembly of Fig. 3

showing the syringe assembly after a second dispensing stroke.



proxi mal end. 20 [00341 Fig. 9 is an expl oded perspective view of the
syringe assenbly. 100351 Fig. 10 is an enlarged partial cross-sectional view
of the syri y of Fig. 3 showi ng the syringe assenbly before use.

[ 00361 Fig. r‘gﬁzﬁ’gﬁgérzlpdenl arged partial cross-sectional Vi &9%?52%{??6’0%49% nge
assenbly of Fig. 3 showi ng the syringe assenbly after the first aspiration
stroke. 25 100371 Fig. 12 is an enlarged partial cross-sectional view of the
syringe assenbly of Fig. 3 showing the syringe assenbly during a first

di spensi ng st 18§, Flpob'gs;lanmn@.rgegl@atﬁgl ginssemttiong edewp af theabriegegsssmbbcef Bgad

view of the sy 1 4. nOW NG I %}rngg t he
start of a seglgdrrgﬂgg %ig?g(?}l)%fynthgs)gnrt%ﬁzg.CO%B%%%%P%}&E}E(!??%%&E% arge L‘%’gﬁ% al
cross- sect i onagusy irethefventhd agattempletoawsladidy sheqflurigier rod3afted Ghestsowidndjsiehang
syringe asserﬁg{r%eafter a second aspiration stroke. [00401 Fig. 15 is an

enl arged partial cross-sectional view of the syringe assenbly of Fig. 3
showi ng t hé sywi#ngEigatssrbleplagiad patjalacresscatiohallveperfshagyrage skeubld obBiglldi g.
16 is an enl arged rt.ial cross-s i | view of the syringe assenbly of
Fg 3 show A Heas e BBRRandiTe Spor sRRs i i Bebel ng st r oke. 7 v
2006/ 068650 P@bI4JSP@OE B3Qh4akrgefl QAL crédsgectidnal iviewasimélad tartedripg dskamibly of

cross-sectional yiew of the syringe assenb Fig..3 how ng a position
of Cthe- i nt er niie Ch s SSpREIHI S St rkior el doRe it i ng
reusedi 3 t he eeent Figf Z(BE adlehienpd pirtialdrés88¢caumal bi%wpiﬂﬂlﬂ:g@ﬁ-mg@ﬁbs@iﬂlﬁlbfl:i@.el9
secon i spensin troke. 5 [0043] Fig. 18 is an enlarged partia
_cross-septllBonélilo“gP%gbeEﬂ’_feal.flﬂé"fstg)‘??t ST 4, Plgzehe Fig. 16 showing the further
interaction ofgoidperi@0sli & ia@BiRhro&d FaGd UfoSs-$eBidRRIBNEN bT &Pl atildPdbdlinfehbof O 1S
an enlarged partial cross-sectional viewsimlar to the syringe assenbly of
Fig. 18 show ﬁ@“’&e&?S?@Blﬁto_fH’ﬁﬂ’feﬁeﬂt HVEHEIsyri nge barrel for engaging the
| ocking elenment. [00451 Fig. 20 is an enlarged partial cross-sectional view
of the syringe assenbly of Fig. 19 10 showi ng the breaking of the stopper
at a frangible zone. [00461 Fig. 21 is an enlarged partial cross-sectional
view of ansalternative enbodi myRi,ied PelFintisy b 18 fovds l'y of the present
i nventi onr'i 15 Detail ed Descripti (?rlll %P .{thg lﬁvfentli}l;)n Fg'gzn_ Referring to
Figs. 1-18, al%yiiReferriasderdigsy 198, hasviing passehily @0dhayiigl pasyve diaabling Jeatures
L;f: ggffcgl bglﬁrf gdsé%?ﬁ%g2?arﬁl N9 ARSI Btrel BRIl ey il HAEE: all 23
-having an inside surface 24 defining a chamber 25 for retaining fluid. The barrel further

includes an open proximal end 27 and a distal end 28 including a distal wall 29 having a
20 passageway 32 therethrough in fluid communication with the chamber. In this embodiment,
the distal wall of the barrel includes an elongate tip 31 extending distally therefrom and
having a passageway therethrough in fluid communication with the passageway in the distal
wall. In this embodiment, barrel 21 also includes a needle cannula 37 having a proximal end
38, a distal end 39 and a lumen 40 therethrough. The proximal end of the needle cannula is
25  attached to elongate tip 31 so that the lumen of the needle cannula is in fluid communication
with passageway 32 in the barrel. A needle hub may also be attached to the proximal end of
the needle cannula. In this configuration the needie hub engages the elongate tip to establish
fluid communication between the lumen and the passageway in the barrel.
(0048] Plunger assembly 22 includes an elongate plunger rod 43, a stopper 81 and a locking
30 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



havi ng an inside surface 24 defining a chanber 25 for retaining fluid. The
barrel further includes an open proximl end 27 and a distal end 28
including a distal wall 29 having a 20 passageway 32 therethrough in fluid
comruni cat i Y0 o6/Me8s3e chanber. In this enbodi ment, the rditatsabososdsds of t he
barrel includes an elongate tip 31 extending distally therefromand having
a passageway therethrough in fluid communication with the passageway in the
distal wall. In this enbodi ment, barrel 21 also includes a needl e cannul a
37 havi ng a pﬁé)é&'pfﬂﬁled‘?rpﬂore%gbaﬂ@elglnﬁﬁé’}l th€ se?‘n?m@&ﬁoﬁ chPfﬁﬁEhoﬂQthlaﬁtr a‘%‘éeh{s%th
The proximal end of the needle cannula i attached to el ongate ?
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passageway 32,
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Pod vt or ant T i TREEk bt e fecbREi Tty BT i bt iR SE 4l ooy "
Ieaslt one deltllerﬁtee Mnb*heaxiaﬂ'lp@«ﬁﬂh@ésgwrtd mﬁplungfr rédfor plhmitfg@mstamé Mﬁﬂnude%eﬁm
annul ar axi a ce etents 4 n e jnterior surface .o the. ca

Each det ent c]b%ﬁ?iﬁ?ésg’ﬁqgst t &Pts8 ‘WH@? tb 1g%"uli°§ct% I‘%‘T’ed{‘éqp‘?‘?eﬁqys? heend
As wll & Vﬂt&@@ﬁﬂ%@@@l@o&ﬁ@&%@ﬁh@&ﬁ%&@& RYtndd BsitiohsIFHich @atidihk

herei nafter, the present invention can function w thout detents on the
interior surfléIEl%n%‘Pfﬂi‘%%OPFFFUH&E’rbaFﬁldo Prefient BIGRGEE- rod al so i ncl udes a

secondary cavjosdy; SHopper 88 iRI@%k rﬁagre?e?ﬂ)bﬂf:lr&ﬁdﬂyts‘ﬁaﬁcﬁ sedlity S16QeNdsY Ya@Vhty
preferably includes a distal end 53 havin di stal contact surface 61, a

proxi mal end BaiPhEdl sygacs 83 fepmings sebhith e 1%%@%%@603% theprelatA Bost 83 xtenghe
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more inwardly directed projections 56. The secondary cavity is preferably

smal | er t han paferably g7east mdgmmnytswfms elngthist ¢pebodimcshdiag ¢t leashitvy PP t o
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respect to the plunger I stance.

herei naft er, neeessarilpsihcindss iap molrih(pdcmu’mel Hvendtangun| surfeper92rad thet distahpné of each
|ndependently t L ng. ] . { . ough
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C|rcularl al per.i r rface .83 formng
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this embodiment discontinuity 96 is a radial projection having a distally-facing surface 97

—

thereon. The secondary post is positioned at least partially in the secondary cavity of the
plunger rod. As mentioned hereinabove, the plunger rod is free to move axially with respect

25 to the stopper for a limited distance which, in this embodiment, is controlled in one direction
by the proximal end of the secondary post contacting proximal contact surface §5 in the
secondary cavity and/or the proximal most detent 89 and distal contact surface 61 of the
secondary cavity, and in the other direction by the secondary post discontinuity contacting the
secondary cavity discontinuity in the plunger rod.

30 [0050] Locking element 71 includes a central body portion 72 having an aperture 73
therethrough, Preferably, at least one cantilevered leg extends distally outwardly from the
body portion. In this embodiment, there are two cantilevered legs 74 extending distally
outwardly from opposite sides of body portion 72. A plurality of cantilevered legs or other

spring and/or resilient structures for engaging the interim surface of the plunger rod and the



15 preferably at least two detents on its surface. In this enbodi nent, the
at least two post detents includes three axially-spaced post detents 89.
Each post detent referably but not necessarily, includes an inclined
surface 91 3¥fy2%4 g‘i 8t surface 92 at the distal end of eZER/USEHEPIALY
surface. As w II be explained in nore detail hereinafter it is within the
purview of the present invention to include an enbodi nent having a post

wi t hout detents. A secondary 20 post 93 extends proximally axially fromthe
proxi mal end 'tslrsidpésrtfacwf b eusrivithity the srview of thedmesent ipretionalAtdesst @8, a
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purview of the present invention | east one finger elenment 75 extends
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be integrabl y[obsay rmdhefimm pdi@ivh dfﬂieﬁdynﬁg&(hbseﬁﬂ:ly, 16rkRik @iameais Tl stpeahoned@mﬁll I n
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spaced steps 50. Post 85 on stopper 81 is positioned in aperture 73 of locking element 71 so
that finger element 75 contacts the post proximally of two of the three axially-spaced post
detents 89. The proximal end of the secondary post 93 is near or contacting contact surface
25 55 in proximal end 52 of the secondary cavity in thc plunger rod, and the inclined surface of
the most proximal post detent 89 is near or contacting contact surface 61 at the distal end of
the secondary cavity. Contact between the proximal end of the secondary post and contact
surface 55 in the secondary cavity and/or contact between the proximal most post detent, and
contact surface 61 defines the proximal most motion of the stopper with respect to the
30 plunger rod. Both contacts are preferred for stronger resistance to excessive distally directed
force on the plunger rod. Stopper 81 further includes stabilizing member 84 positioned
proximally with respect to sealing element 82 and having an outer 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



element 71 into the distal end of plunger rod 43. The post of stopper 81 is
then inserted into the distal end of the plunger rod through aperture 73 of
| ocking el e t 71 so that cantilevered | egs 74 extend towards
circularly-gﬁgﬁ@ﬂmggyling el ement 82 of the stopper as 1ZCT{USZUFPRHEL in
Fig. 9. The plunger assenbly is then inserted into barrel 21 through open
proximal end 27 to the initial position illustrated in Figs. 3 and 10. Al so,
the syringe assenbly may be assenbled by inserting |ocking element 71 into
the distal engablizipghdesaprgeto mpig@inathe spal hsitden ghespasipperel sxfargpbthe vealiggen
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e St B ]betvveerﬁ)t e era

stabilizing t opper to maintain the seal perip surface
of the seal i ngnceed ginglatsyenge edsemlly den berteidedofith Hidfetrat stedke limithtions brdomt ai n
t he st opper aﬁ@a B%t alignnment substantially parallel to the axis of the
syringe barre .bP 531 As will be shown, the operation of the plunger
assenbly of t ) edfadngrenfigi g thedgsngeTsembiy mby aspbe atdddn dsw dedd, fathl aowed

by o 1 % O RSSOl RLERLL R 5K RERRRA R G fiE e °
di sabl ed 20f anohtab pespd7 @t the proxintabd kel éfthapliegeptaddvhiltiteldiigsabbyringe edrelrent s
prevent or | DL ONeTEAL oL e, SoRbely Lo BLOX.TEL 3R iy
facing surface 97 on discontinuity 96 of the secondary post contacts inwardly-directed
projections 56 on the plunger rod. At the same time, the free ends of cantilevered legs 74
move distally along an interior surface 46 of the plunger rod and snap past blunt surface 51 of
25  the proximal-most axially-spaced steps 58. The stopper can now be moved proximally,
through action of the plunger rod, until the desired volume is in the chamber, as determined
by the user. It is an important feature of this invention that the user determines the volume,
rather than the structure of the disabling mechanism dictating the volume as in some prior art
devices.
30  [0055) Liquid diluent 33 in the chamber may now be dispensed into a vial of dry medication
such as lyophilized medication, for reconstitution. As illustrated 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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assenbly to a single use. The nunber of strokes in this enbodinent is
controlled by the 10 nunber of axially-spaced detents in the plunger rod and
the nunber of axially-spaced post detents on the stopper. However, the

act ual strok@?zf’?‘?é'g‘% finge may make will be determined bYCTHEPHYHBon of
the |l ocking elenent with respect to the detents in the plunger rod and the
detents on the stopper at the tine of first use. For exanple, a syringe with
two detents in the plunger rod and three stopper post detents on the

st opper can bmcszaqaqhtt&lé;d ldching hEmeste?ﬂ msvea with t}fewhinggeo(t ang@lhg tieflodking ebtntenk es

f t r ok 1 nt
ol ngle syri nod BB Ped HRR0T T el Ring e S iR PRkt e s
bef ore di sablnextgro{iRf5ddst R&Eﬁrtfylrmgighﬁ) iﬁblﬁhed Silrfack € a8y flRgEinaSHEoRDIof thyey now

be used to draw |j qui sterile water diluent jntq .the chanber _of
the barrel by P4 ﬁf@?tﬁg %6%%%? 195! FaRAEDE SPRAST Y 251906 thy By eaf 8ks 57

on the proxi mahe REhdal pbhteanalcumg@ surfdeel 58k &@ dnmgéh 108 ahdY6r ¥ prdA@shl Rk st
This causes the plunger rod to nove proxina th respect to the stopper

until distal | yeteptzad ﬁ@nt@ﬁy Iswé% 68 7thqptoRpes w&hbqgrmmwn%l fpflistehdiresinaiengryitthost
contacts i nwanrgl ¥uller 86 @ddispin® Bhid Qﬁéenggoﬂxnthﬁa R qﬁk%r fd’r%lamﬁé 4 bg1 sane

time, the free ends of cantilevered legs 74 nove distally along an interior
surface 46 of lybiligtdunedéqatiend and snap past blunt surface 51 of 25 the

pr OX! mal - nost tﬁgd] Al ?ﬂ%%ﬁgnt%h@ El% 1 hlh-ggﬁem&hgﬂlgﬁ Icrﬁl C(ﬂ Q¢ d%ﬁn%ﬁé@éﬁnbly of

proxi mal |y, rough action of unger ro unt volune is
in the chdfberhe als:seaiteumfemmemaybl}owt he ussdarto withdraw &he feopotitutadt rfadptanngcof

this inventio e%ﬁ%.\ton 1{;&% the S{mn%ert e yg\ﬁ%ett gatef\re}/%l Eg? illustfa%écp%rﬁés.h@a&dhﬁ By

structure of t Rahitahs as®1n sone prior
art devices. aﬁﬂyxb@@@wnhaldwdlchctéd lfarea F t3 Bhel piuﬁglaewdhdnladroldmg/thaeymdge barrel,

di d int di cat h d al f
reconst tut i ot PP relp el ith€ By Eeha” il BB cffinal Mo i TonR o

acconpl i shed bylatapRlsytiogary aie® ifs cometthon tpkienerdeteathn tha staplﬁHrSPlakmdl meﬁéd on,
arrel. A barrel flange 30 is rOV|d r.oXi end

whi | h I h
of' tﬁe gar 05‘ 5* Pﬁ‘éﬂgﬁf Edntaress tholorkine § mfwetowaq &plag fvi ﬂl@tauiéﬁ&? the st :

syringe assen‘@hﬂaceeqsthte fibﬂmFEMB@@dS thaOtle sHakp-HE: &0 66 Q686 2ntREBddFH QR0 G245
noves distally, |ockin ement 71 noves with the plunger rod qgln the

| ocki ng el enere prwlw-m?st agallsgpacedsicy &P incthe ﬁlélﬁgerv@ tg thersReond GRS ‘ilif.}

slides from tRg,-Bf Q¥ §B!proBal HBiduE the%{gerpﬁog)élsmusém&aﬂﬁaﬁﬂé subfcd 97d6nng up
inclined surface 91 and falling into second of three post detents 89. Wen

the plunger rdicenbineic?s of e sacodperpas toagantash ingrard frdirgntedxpraigrtioan §6 d I t he
secondary ,gos tsec%ﬂ@!nf OREFGH M hEGEpRP nbW nidVes PloWRRY Witdma DHngs: b BraRfiR Ml

nost post
reconstituted medication 34 into chamber 25 of the syringe barrel to an amount determined

by the user. The amount of medication drawn into the chamber, and therefore the maximum
amount of medication that can be delivered, is determined by the user at the time of use and
not by the placement of the components at the time of manufacture.

25 {00571 The syringe assembly of the present invention is now ready for a second and final
dispensing or injection stroke which is best illustrated in Figs. 15 and 16. Medication 34 is
delivered to the patient by applying a distally-directed force F to the plunger rod causing the
plunger rod to move in a distal direction with respect to the barrel. As the plunger rod
advances in a distal direction engagement of sharp-free ends 76 of the locking element with

30  the most distal blunt surface 50 of axially-spaced steps 50 moves the locking element distally
so that finger element 75 of the locking element rides over the distal-most 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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detent and contact surface 61, the stopper will begin noving in a distal
direction along with the plunger rod to dispense liquid diluent fromthe
chanber int r nple, a vial of [|yophilized nmedication. 100561 \Wen
the dil uent QV%%"%F’H‘@% ophi | i zed nedi cation are mxed, th&dIHHILOHLEenbly
of 10 the present invention may now be used to wi thdraw the reconstituted,
ready-to-inject nedication into the chanber of the syringe barrel, as best
illustrated in Figs. 13 and 14. By applying a proximally-directed force F
t o t he pl unget0038pdihetsytiegerrsbatibhyghas mewsheen ngé abdisreddy to bbdispirdedgmyratteimpii | |

nmove in a proxinmal directi whil e. | gcki . n L enni :
ol ati vely st St Pl 1 Y profind Bl een S Tt ol by AR fhe yinee
st opper. Pr oxasyethblpbdri fonhet msowillt daesephel ugling elethetao dizsblé e dyodei 1Sgecfiaitgnt to

nove rel atively, djstally, al on he inside . syrface of the plunger rod so
that the shar ByP‘?SLjfu tﬁ‘ﬁgd 17“6918?' 1tghaéldc nﬁ?ﬁé\%ﬁ@ae ‘I%et stgﬁﬁg"é‘g%rr ?Tr?“ f e Oximd
pr oxi gal - nlsst diaé(:itiéﬂ it ﬂ[ﬂﬁﬁgﬁé phhgd r&dto Iﬁowl'zdwshlai‘tldﬁmbe fuﬁ]g tlﬁdﬁshhﬂpfﬁ‘eﬁeﬁm of I
nore-di stal axi - aced step 50. Proxi tion of the plupger,.r al so
Couses di ot at My leddnSREGF pas avb hedialans Ebe POy OB e LB S post
to contact i nypksey2 i Ma@HREn, R BdifIGHbjefon I tHeFork6f AR HERENSIINKE Q¥pPey isSO
that the stopper now npves_ proxi nal laf/ﬁtjgtt the plunger rod draw n

r

. h th . g
reconst i t ut edPoripnehid forre sharpriies epds hokyckpe plFme f\“i&i?@ &g e rsgpng_e(pagﬁl
amount det er MyAREs Mm% drdl@mbEBRAirectth or8R lﬁ@étd ig ;an DR & inﬁi?oﬂ:ﬂ?m(s:% ﬂlr}te g}éﬂr@@

chanber, and therefore the nmaxi num anoun medi cation that
del i ver ed,10i s THer@p whifess gy beannwdas ror ghere meayt henpneodr mere wdiyidug] gramygurfages

pl acement of n% yiogl?drﬁo&ﬁm:tsth@tocﬁi?% eltef.ngﬁ cgfltil%%fl@éét l@éﬁ& ?tgécel%oézolmgt]@es a

syringe asse he present vention I's now reaq)l_/ or a second and
;final di spesiep A% tolimitnhedistiarn thet steper mhveshn apraxesal difeptipnt whashdhlisprviegfs. 15
and 16. Medicat.i | I v,e . t.ha. | . I

di stally-di regieerg&f: gbﬁéiéesgr‘?%gt Etelgp ﬁ%lagleertlaﬁg@?gﬂae s%)xr%gmt ﬁ‘g%r}é})ﬂﬁag}ow%éo to
move in a di stimfanadi thetc wilbnlyi dlowr e peotget © ke iharvobime A8 leshéapl lokgef theod

advances i.n a_di.stal directio ngagenent. of . sh -free ends f

ki g el SoRtiaER Guf. As b RRSERRE i, 1B P ol e R S Be e Mifee
st eps 50 novebartdheeshiaCk imgeasddeornbf eigagahdny of the sHalipfred ¢ndg ef the loekivg eledbntof
t he | ocki ng elen&lnb rides over the distal-nost inclined surface 91 of the
post detents U¥ePEPHFlto the nost distal post detent 89. When the :
di stal | y- movi pgse; it inger witiasl the putvasd 6f th @resénd RRettion bobhvidea dstaitpeity, i

pl unger rod nove toward the distal end of the tﬁarre_l to,gl;%&e?ns .the
contents of tRbeEHARLRPIRISFIgR tednisaesshiRemgt the Davigh spd 68g 18 19 to

PCTI US20053005485: inpRVe8e hBfrem¥ition 8 sAEER0Nd JTafe 06MhDaeRert SaH tiRNhelisr
ready to be discarded. Any attenp to nove the plunger rod in a, proxinmal

direction wit Rurfasepletbe barglt HbFide: Bringebarest 21 nclupes afippiehgjecontinuity in the form

of an inwardly-directed projection 35 on inside surface 24 of the barrel. In this embodiment,

projection 35 is an annular ring projecting into the barrel and extending 360° around the

inside surface. The discontinuity may be in the form of an annular projection, an annular

25  recess or one Or more projoctions or recesses shaped to engage sharp-free ends 76 of locking

element 71 to further increase the grip of the locking element on the inside surface of the
barrel.

[0060] The syringe assembly of the present invention also includes a frangible zone con

stopper 81 positioned distally from discontinuity 96 on secondary post 93 for allowing the

30 plunger rod to disconnect from the stopper sealing element during the application of

excessive, proximally-directed force to the plunger rod in an attempt to overcome the locking

element’s engagement of the inside surface of the barrel. As illustrated in Figs. 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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assenbly for further use will cause the | ocking elenment to disable the
syringe. Specifically as best illustrated in Figs. 17 and 18, applying
force F to the uq& rod in a proximal 5 direction will allow the plunger
rod to move %0 Fﬂﬁ #8%) st ance unti|l the sharp-free ends 76PGHUS$FHEKI ng

el ement snap past the distal end of the plunger rod and engage inside
surface 24 of barrel 21. In addition, a radial projection in the form of
earn surface 58 on the stopper is positioned to force sharp-free ends 76 of
the | ocking ethempmt It sirduiebe nanddathsthibe frynigitieeoroani bk achidel 1raﬁarrww&ys such as

proxi mal ly-directed force.| Sqised in i npr.o reuse th

et nge. o' THEEERoUpr e waRpersepanilioR AEFRYtine e By heste o5 pefhghise

i ndi v: dual gaf}Onﬁw’ccfraﬁelSe afe?sﬂ thé ﬁﬁ@gillalte QofD al&afgg thieared OCHE 2gnecth Q)laﬁ\%]\er than
cantil evere e Cam surface 58 al so i es a op 59 to limt the

di stance the §$7%5$B?g Ha\FRg: Prmiag e SpRe ﬁifgéeei R %wsaé(eﬁf%wr 0 the
reuse of the fyhithd8onel dndithe HIRS TPl d? rédubdd crbRBeRioRXl 48 i11G8Hate@MeRin she
stopper to a distance that will only allow the syringe to take in a vol une

of |ess than ToShofertpantatve of dhesemagh raeilitiea el opfgvhigh yare innibe Puiey Philtte t o
pul | the plunggg.f f?lderﬁ‘i% qfhe ERERY be{é%anﬂﬁ’ﬁorn%t ﬁ%ﬁﬁ‘élotﬁhé ﬁes'eﬁl%x%ﬁ&%ﬁ&r ce

of engagenent of the sharp-free ends of | ocking el enment into
barrel . 10059the|weakest graaoopihe hiyrnngeh@smhlmcewbefloqatré or @I‘sﬁem'SItlpmﬂef}ntqa@ﬁllb’o

provide a disg hé?i”{o? Yhe £3 FBf bidgki g;e&?&)ﬁllaeg{mél’ é»}?h]@&t 8&% ”%Hr}?on&lé‘é §hbOT

surface of the barrel, as i1llustrat I nprove the
engagenentl0 of eltlheltscbfahpsyﬁmg@aseqm)ly)by hdeng to chenta gnéﬂqénﬁalmgxw tdmes. hﬁlm frangibleor
surface of th a e Rl arr 21 incl rr
ai'scont 1 nui (28 1 Ao patied foegkd il bRt LRl cu RSN 820K Bo e
surface 24 of otttiée bArheedyringnbiriel Jorethib gaipwentd{ defpntmgehe sinpledSe staucaume afitiel ar
ring prOjectl . into the barrel and extending 360 around the inside
surface. The %%ﬁ?? "ty may be in the formof an annular projection, an

aﬂnul a][ 25 r egaﬁ B waerﬁﬂgtogﬁg mpr@| aﬂlé@hmtdme&n?ﬁt dfﬁﬁ‘e&?ﬁﬂg?e aﬁiéﬁ;p@dﬁ‘&l(b ;ﬁa@gﬁtgfe
sharp-free_ends 76 ocking . e 71 to furt i ncrease t rlp 0

the | ocki g eF@ﬁEﬁFl%ﬁmFﬁ@ﬂ'%?P %gﬁ EémﬁﬁmfﬁénmﬁéF mF éﬁsbrlnge
assenbly of t e withQBe& BkceptrCRALl tBEre AksSRo H&Gﬂtb‘dﬁ%@stf)ﬁ;@ﬂ@b@'o@ 1@91@331@@& gddopper
81 positioned distally fromdiscontinuity 96 on secondary post

al | owi ng the <BBY-pAsd§Eribebbory eaibgésaﬁﬂfé@f Figp.dnd & elude ebﬁ%ﬁl having ¢ FleteRlnent

during the apphifidsRR sHffa@Xs Shihike s}PaE;ﬂ ﬁbér@ddg ¥%r Qi &9’5&%&@&@%# e Wi&ing
plunger rod in an attenpt to overcone | ocking element's engagenent of

t he inside suflfmed epagehelibie rembodm@nismhg‘sn rﬂatF&ﬁ 19 apfl g9 thg Yasgd dnglpdes aphe

frangi bl e 260ngllwla1[21 gf@éﬁ%ﬁ?%ﬂ. %g{(% é‘ﬁh% P&E&HM é‘?ﬁ E;ﬁPr&v%’Eﬁ‘e %-g)tcf uegd

Cross-sectli on sion t t he and
secondary postnd®3fihe canélaserahllega azletheflns1®$urface of the barrel to more strongly resist the

application of a proximally-directed force on the plunger to defeat the locking mechanism
after the syringe has been used. If the sharp-free ends of the cantilevered legs are sharp
enough and angled properly they should be able to resist such force without addition of an
25  inwardly-directed projection on the inside surface of the barrel. Likewisc, the detents on the
stopper post and the interior surface of the plunger rod in the embodiment of Figs. 1-18, are
provided to assure that locking element will index properly with each stroke of the plunger
with respect to the barrel placing the locking element in position to disable the syringe at the
completion of the last delivery stroke. Detents also allow more latitude in the design of the
30 plunger rod, stopper and locking element such as being able to use a 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

14



WD 21106/ 068650 PCT/ US2005/ 005495 the zone. It should be noted that the
frangi bl e zone can be achieved i n nany ways such as formng portions of the
st opper separately and assenbling them using adhesive or mechani cal

connect or i W& e/ éﬁ@& of the frangi bl e zone, altering t h@CEUS2006M058%%¢ zone
to be weaker than surrounding material, formng the stopper of different
materials using the weakest material to 5 formthe zone and the |ike. The
zone of reduced cross-sectional area illustrated hereinis nmnerely

represent at i viedafefihing sechambey 126561 hetdiditg fsidaldn abngsh gitnger edi 1i3tihaudesrani ew

f th t The f bl t f f th
ot csont | nverEBIAE R B RE GRS AP O (PGS FHBEIKLOSTN v CamPBe

| ocated in onmpﬂsmdeg@@eaaﬁgieleta&eﬁsi ha/vmgcmehpmréledrfidarform% 4 @pcgitofhe isRiaki ng
or disconnectin fg ‘ﬁ? @ut needi ng t o conproni se ot her, 10 el enents_of the
9ceb§'¥ &

syringe asserif PG 14 PosteliSeexifnfy PkiEatly di0gh Biecsealbgerdemenh 82¥iRgAgi bl e

zone i s al$o Hramer&Rl187 bRrAied dt18s. nL&dREngleHﬁQ?ﬁlrlﬁéjudé@QEéhtx'aI bdd§ petibh ! cul t
to access from outside of the syringe barrel fo pur pose of defeating

t he singl e- usk2diavingtagragergre theeethraygh %@U}%@éﬂﬂgﬁ 17f @wl@stﬂé}f’@%tﬁ"?fﬁb’ fremFi g.
21, an alter r@#)béﬁ% SO0 Qi bm@itm tlh’? SA/trl'eélggn@%ﬁ 18 1?31961{215 %?&nﬁ]allyl5

|nvent|on i's | ustrated. |s enbodi nent functions simlarl

enmbodi nent ofinpagly, fram thegpoiury Epch ebieeqsniloreredilggs hasarsbarp fige ﬁ'@d Héﬁt @rﬂ?@don

t he st opper @g&al. i o

enbodi nment s &g 1}0}; &%%ngcﬁggig%&ggrlﬁ‘gﬁyﬁ%é\ﬁarllﬁﬁggz %ﬁc{i’vg{fg& 148 of ﬁe

i nsi de suld ac;éur@r widi cﬁzetshspsﬁ?arqndforf eechem;tsle@fedtlhg icemfigired, ar mdvet w@@v@f/ t he
par el i nol udis BrS8 dihilicn Gud Pt B pRuT aR e Rl aiallte S0l

proj ection i swhich is mspmtwse Illkmng;r, fipgeokeletna 178 Be:onﬁemiai tofmovldiseBntiohgtheped | egs

of & pr ox! a9 TG B4 14 BreaBH BT E BRGLY slesph b GoRrag o
mechani sm  afdllejthdr h@e&yﬂmmﬂ;obm&nbﬁ:ﬁalmﬁ@lﬂmlﬁtottﬂmeensd@aﬂhrenn‘df@egsends of the

cantileve d Ie S sharp ugh. and an Ied erI t hey. shoul d be able
to resi st ucif V@@ &‘fnbaé}m gs ﬁveg’le @}e wveePeiVE % ect i on
on the insi d%pﬁtéefu@@%aoéhaﬁge@ ah@b8ificatiohK&Whs fnadé hﬁha@a@aﬁﬁ edmithescopd cFpper
post and the interior surface of the plunger rod in the enbodi nent of Figs.

1-18, are priBYinYEHoRo assure that |ocking el ement will index properly wth
each stroke of the plunger wth respect to the barrel placing the | ocking
el ement in position to disable the syringe at the conpletion of the |ast
delivery stroke. Detents also allow nore |latitude in the design of the 30

pl unger rod, stopper and | ocking el enment such as being able to use a broader
range of materials, and to use | ooser, nore cost-effective tol erances.
However, the invention will function wi thout detents on the stopper post
and in the plunger rod if an adequately sharp and
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resilient elenment is used with conpliant materials. Specifically, as shown
in Fig. 21, syringe assenbly 120 includes a barrel 121 having a cylindrical
side wall 123 and an inside surface 14 WD 2006/ 068650 PCT/ U52005/ 005495
124 defining a chanber 125 for retaining fluid. An elongate plunger rod 143
i ncl udeswaR is eRBReisst al end 145 having an interior surface 146 defining a
cavity 147 therein. A stopper 181 includes a sealing elenent 182 having a
peri pheral surface formng a seal with the inside surface of the barrel. A

ost 185, extepd roximally fr he sealing.element havi 5 i mal d
087 and b di SULPPRH saneastaRt iy baT ek Eni E AR Sinedits <Olntrize body
portion ; Pafrel Hf%l’ddﬁﬁ% @-ﬁd@-%Htﬂd(lﬁlgtaHQﬁs@aéHu?ﬁg@defgﬁ%jlk% b8 %ol R&5nidd flufrend
distally-outwardly Trom opposite sides of body portion 172. At |east one

finger eneopenipraxiBabeddedprdstalaidligeludingaddital Walldrmavidge pgssagewar. Each of the
cantilevered | egs has a sharp free end. 176 directed outwardly for engaging
i nsi de sﬁ??gg%ué’iﬂ%d formpnicptign Wit sidebamisr surface 146 of the 10 plunger
rod. The,shigidatd f166:c2Rch RiE1uR! Rinkd] 8N & hfPar | Bt IRV G e
relatively fg?eellg yﬁ\gl n a dist gfg}hdli%r%ecti on andat%g:rnes? st prh%xin qlnlly?gzi%r/ect ed
nmot i on beprfeegdefinmg 4 bevityuhéraieat ledmt ohe datert@ntsact isteribi ketics @ sdid digtat erel enment

175 is caonfigyred to, nove distally along. the post . of .the.stopper but to
resi st p‘?f??fﬂ PngehEIdbA seiop @rytcﬁﬁlt%éts"cprﬁ mé"r%ﬁ%@f’iﬁ“‘i PRIy # é@COB&Y avyily al|

ot her asﬂ%’%/frgga &iE'th'\AﬁerﬁlrQPﬁCy B Rimaf ¥ %Bﬁ@éc&ﬁdﬁﬂz‘\fg@{gy hS\Qn% Q%oﬁtﬁ&%@ﬁ?ﬁ]ind%ft Fi gs.

1-18. 15 100621 i I'e various enbddi nents een chosen to | trate the
i nvent i deast bhe distdntineity apsuidsdcabddy timaty; changes and nodi ficati ons can be

made w t hout departing fromithe scope of .the inventjon. 15 VWat, is. clainmed
is: 1. AnSiopRst g@?@%g ?%Ejega Qishh %)H%%/P‘H&t*ﬁ%é‘i“%e pEwBE RgRl SV dir e

conpri si:ng: r : di i ; i 1 N8I finin
o hanendie SubRELFkaill BeirCh B B HRLimaRY KBt Bl {ARKEFICRIE! BRMUPT | 11 N0

i ncl udi ngrozintil shdhndradistahend, agleast pas pastalatents dnhmaidepdst, ausgboridaryf pask d

comuni cation with said chanber; an el ongate plunger rod ingcl udi a
pr oxi mal e%wﬁhwwgw ﬁalgip;%maéﬁ&i ‘P\‘Ja?éidriﬁ’séhaYlﬁg apresrimakgdrande @%ﬁk%ﬂng a

cavity ther.ei : : Sakd, j : : i:d distal
nd o e e e SR b T e o e PR
cavity, msaiidlysiaceiddacondasyvdalvity, heansrior lamiting tfeee agiad meidn af grid xfoppdr veititd, sai d

S IO e R e R

peri pher gl tUhREStd QidUBshe? uibdn Yid fuighdod;
a locking element including a central body portion having an aperture therethrough, at least
one cantilevered leg extending distally outwardly from said body portion, and at least one
finger element extending proximally inwardly into said aperture, said at least one leg having
a sharp free end directed outwardly for engaging said inside surface of said barrel;
said locking element being positioned with said sharp-free end contacting said interior
surface of said plunger rod proximally of said at least one detent in said plunger rod, said post
being positioned in said aperture of said locking element wherein said at least one finger
element is contacting the proximal most of said at least two post detents, so that applying a
proximally directed force to said 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
distally directed force to said plunger rod to discharge fluid from said chamber through said

passageway causes said plunger rod to move in a distal direction along with said locking
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i nside surface of said barrel, a post extending proximally from said sealing
el ement having a proximal end and a distal end, at |east tw post detents
on said post, a secondary post extending axially fromsaid proximl end of
said post, having a proximal end and a distal end and at |east one

di SCO“t'e”éihédfdQE‘td itsSe %rﬁ‘@rﬁwﬁ?éafh ﬁq@a@%ﬁospﬁ’ Ent?ﬁh{‘l% ROBkAds 3B Ang! €ast
partially in said sec ary cavity, means Imting ree axi al notion of
sai d st oppém esusds saxdesqppet totroowadistally withesaidrpdehgdeo rodatoldlsmimgd fhids framaeidand

for appl | | nd di st.al |r ted forces to said stoppe
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havi ng &3s1d ndi ng

di stall ;Iﬂ u@%ﬁd&%%é% rﬁ?’gslg{agy%th ﬁE)do{;rtl on, Of%gl cﬁﬂﬂ%{é{égé(?ergerﬁ OVI? ?ﬁg’fe(dtrll?el enent
ext endi redong saxd umlr]loy surfavarod kaidicatity sat shlchmstal eiceof saal pluager redisd thansaid &g
having a sharp f d directed outwardly for engagi sai d inside surface
of sai d lgasf el fang Vareﬁ?l%&?l}s@g%ﬁ LR Ip Sy RsE a5 18 DORELOVEL tAPIEYEIG PERHRY.- £ r ee
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at Ieasfﬁ§% g;?gﬁﬁi?ﬁﬁ%gﬁgﬁmdéﬁ%égﬁﬁggéa%%?ﬁb@%@?gﬁ%elng positioned in said

aperture of said | ocking el errent wherein said at | east one finger elenent
is cont ;Ctl ng Ehe pr oxi mal t of said at |east two post detents, so that

appl yi ng~a  pf %mgwsmbéw Hamb}e@efeep S Bfll%ﬁ@“eiietfﬂé}dn\ﬁﬁﬂlpéu%m Wing said
barr el i id

st opper qgﬁtﬁ |& tégl gla@ b' %E&ggo? el sal caﬁ%#%@yg;mé m Hﬂs,taﬂlé Hﬁ?}sdtegﬁ@eaal ong
sai d i nnsiallyusphaedeost desaitssqpihan@et pluager ¢ad/ cdnybet ool d:istallly tve@tineobeforedet ent
in said cavity and said nmeans for limting notion causes said.stopper to
nmove al dﬁ@XI { fotien PHsq phigesr Tod causss eatd #ﬁ&klr@u elepent dhengsge said dnside ed

di st anceg, fg 1553 gntly applying a distally directed force to sald

pl unger rod to disc arge fluid fromsaid chanber through said passageway
causes said plunger rod to nove in a distal direction along with said

| ocking 16 el enment due to its_eng agerrent with said at | east two post detents
until sal-d medAgsyrigeapsembingf clam ¥ s3d ahlsag ong spnfilevesyblee of saidiReking st al | y

W th saigeplings c?es({’\g %Qntﬁéxze? Org§p§s'it%n%d%h%ﬁh&ﬁfc%deﬁgf‘%ﬁemﬁﬁ b&ly Whi ch

appl yi ng prOX|na rrec 0 sal nger cause ‘sai d

pl unger poetoi.0 nove proxinmally with said free end of said cantilevered |eg
noving distally along said interior surface of said cavity past said distal
end of said plunger rod so that said at |east one cantil evered | eg engages
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sai d stopper syringe a e syringe

assenbl yst@fpe€ p&itionkdwh ernigigs aﬁ@fcﬂcaﬁaldl ﬁ%&arﬁl@e&ﬂtleg‘stom\ﬂarﬁﬁl whel enegsiver od
includes two axially spaced detents and said at |east two detents on said

post i ncirauiallylireeted foecals %Ppb%@e&ﬂlcb@@@gedé@%m@ algmph i ovgasanptaithger r od
can be ni%ckelgg dlI ﬁ! l é{l Eé’mém”??alg ?ns?({e surface of said barrel.

5. The syringe assembly of claim 2 wherein said two axially spaced detents in said
plunger rod include two axially spaced steps each having a blunt surface at its distal end

extending inwardly from said interior surface.

6. The syringe assembly of claim 2 wherein said three axially spaced post detents each

include a blunt distally facing surface at a extending radially outwardly.

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
discontinuity on said secondary post positioned to engage at least one motion limiting

discontinuity in said secondary cavity.
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proxi mal notion of said plunger rod causes said | ocking elenment to engage
said inside surface of said barrel. 3. The syringe assenbly of claim2 said
at | east one cantilevered leg of said | ocking elenent includes two

cantil evered | egs positioned on opposite sides of said central body

portion. 4. The syringe assenbly of claim3 further including two radial
projections on said stopper positioned to engage and force said two

canti |l eer ed Theysyringe asscobly Wtéaine%wdassin/@id grienst omd myptich Haﬁﬂir@j force is

applied to said plun n at t.enpt t o er conme .sai

o brent “¥aiiu b asfy Pl Palbbd rh cutur SaiaoRd Phureios R kaYay | nge
assenbl Yef orfd rﬂbt"@r?lnﬁ’ﬁﬁ{g%iboﬁﬁhlﬂt}l M@aﬂ%’e@dddﬁr%@ﬁ?@oﬁﬁﬁ%ﬁaﬁ ihWardp) d pl unger
rod include two axially spaced steps each having a blunt surface’at its

di stal ehmicteépragendiong i nwardly fromsaid interior surface. 6. The syringe
assenbly of claim2 wherein said three axially spaced post detents each
include a blunt distally facing surface at a extending radially outwardly.

7. The gyri ng?h@@?ﬁﬁ@hyse&%ly%@dlﬁhlll Yﬁ?ﬁ{eﬁln@hﬁﬁ{gdaﬂﬁ?g?@ 8k b §id 'steg?&ai d free
axial notion of "saird stopper wth respect to said plunger rod includes at

| east on:@smnedmstiallytfmnngnd diissaintiity o sgad«sccosdard p@@tcfonaﬂmwmgdmmpn@rti oned
to engaqe | east qne m)(tll on limdti n canti n sai d. secondary

cavity. d/tcedlscm@efé F9h S é‘é’BB‘?FﬁF@l”@fe %rv%nt g, pp] @@ ORGf HOES oot one

moti on IgrpditiaNg dirdéed aitd ﬂ)uéaid/ 18Rg 3 3b HinSBCRIRARE Yo M&on‘}@m iceR@gan outwardly
directed projection and said & feast one motion Iimrti ng di scont i nui ty in

sai d sechmgant'y eugagemyntodrspidiisede anfacewhsaid parrai r ect ed projection. 9. The
syringe assenbly of claim1 further including a frangi ble zone on said
stopper positioned distally fromsaid discontinuity on said secondary post

for all oy ng thes aginlgeqssrembﬁfsifaanﬂ@ SRERNEGHd frﬁ%} %%He HcRRRES 258alf Ng

el ement during appli"cation excessive proxi directed force to said
pl unger redwted nroas*rsaixlbeaimlreztweakee‘rhanmdwstdinﬂ(smlmsng)ndet)qvmnm geasngayEment  of
said inside surface of said barrel. 10. The syringe assenbly of claim?9

wher ei n Séléiﬂd’nFrangl bl e zone includes a zone of reduced cross-sectional area
weaker than said post and said secondary post in areas outside said zone.
11. The syringe assenbly of claim9 wherein said frangi ble zone is |ocated
within sidid Thvsyringohsseaiblly pf elaige? whedin said frangible zone is located within said

cavity of said plunger rod.

12. The syringe assembly of claim 1 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.

13.  The syringe assembly of claim 1 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.

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.

15. The syringe assembly of claim 1 wherein said locking element is made of sheet

metal.
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12. The syringe assenbly of claiml having a discontinuity on said inside
surface of said barrel side wall positioned to engage said sharp free end
of said |ocking elenent when said sharp free end is contacting said inside
surface of said barrel. 13. The syringe assenbly of claim1l wherein said
distal wall of said barrel further includes an elongate tip extending
distally therefrom having a passageway in fluid comrunication with said
passagevi@y i mhsayuingti asserhblyal tlaim 4. whkhein sgidistipperas seagrially dfmedaifm 1 f urt her

i ncl udi n}geﬁa nfsetd e cannul a having a distal end, a proximl end and a | unen
t her et hi-SGHRP a&é‘ilaa‘ﬁ%&. mal end of said needle cannula being connected to

said distal end of said barrel so that said lunmen is in fluid comuni cation
wi th said passageway. 15. The syringe assenbly of claim1 wherein said
| ocki ng 1€l emefin opgrabladringe ashaebly haeinglpassi® digiblimpstreginicrrgepaissgnb y of

claim1l aldso i.s inte aII r-red of. thernopl asti
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surface defining a chanber for retaining fluid, an open proximl end and a
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therefrom ssaead her et hr.ou anU|d o |§at|on with said
Chanbor A SRR G AR GG BE G HEE e A p6R ARG B e URG A i st al
end haV'sﬂﬁa&rHe'ﬁmn?rd &Mt Wrélﬁ%od&ftéﬂ?é OWsald G dr ¥ulth@ Fislid JiiyefRIeRt S on
said interior surface o sald plunger rod, a secondary cavity at a proxi mal

end of §a¢qmdma\nat/1yy atsaprdx e end af said eamttyysdmhsecngdaay dagtyahavengh dlatrademi
pr oxi nalaag sal secondar caV|t {uaw ng a contact surface |tsdgroxi mal

end and %8¢ 3 FEAQ %miesadiié%c& AN GRYIY RayIeet fontapt SUass & 1 REXme ﬁ@dén

ci rcul anlar shan&dnff@ty thereftl;ement having a peripheral surface formng a
seal with said inside surface of said barrel, a post extending proximlly

f rom saiadsteppat inalpding eeciendarlyashiapel Rabmg)«lemaht lemchganpkripheliaé swrface fiatminga ee
axi al | y- spaced post. detents on post, a secondar ost extendi ng

axi al | y SF4/oWi Sé‘f‘ﬁmﬁ%)ﬂ‘%ﬁ% Oéfﬁaldimrgbwowgfen HgRregmally Siogx s peabRg and a
di st al t ndary
post be%@%gg?\?ﬁ%g ggﬁ& r%’élg‘%la%?:%tl aF&Pytﬁlrér%rbgglF% Si’géc%dﬁg’gtr@é%{ég?‘?% &)sal d

st opper post, mgecfonéaytpost erxmndn@axadllyyfrwm t#id pesprmel ertdosaidpopt, bageg arod for a

limted di stapce mte st ance. being det, erm ed hy sai d secondary
post comFeER 5“ ‘gﬁ}ﬁ %P@ta L?F eé@émﬁrﬁlb“%‘gp&g@&?dﬁcﬁéﬁ; ce, 5@étsec(9n Wntinuity

contact i]fégt b%?ﬂgdpo%ﬁfb(ﬂ@&l H ¥ast %Xlltfany o s4& E\ztcbﬂ&ﬂrgl ¥avity, said stopper being free to

move axially with respect to said plunger rod for a limited distance, said limited distance
being determined by said secondary post contacting said contact surface and said secondary
post discontinuity contacting said secondary cavity discontinuity;

a locking element including a central body portion having an aperture therethrough, two
cantilevered legs extending distally outwardly opposite sides of said body portion, and at
least one finger element extending proximally inwardly into said aperture, each of said legs
having a sharp-free end directed outwardly for engaging said inside surface of said barrel;
said locking element being positioned with said sharp-free ends contacting said interior
surface of said plunger rod proximally of said two detents in said plunger rod, said post being
positioned in said aperture of said locking element wherein said at least one finger element is
contacting said proximal-most of said three post 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 legs move
distally along said inner surface of said plunger rod cavity to the proximal-most of said two

axially-spaced detents in said cavity and said secondary post discontinuity engages said
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a locking elenent including a central body portion having an aperture
theret hrough, two cantilevered | egs extending distally outwardly opposite
sides of said body portion, and at |east one finger el enent extending
proximally inwardly into said aperture, each of said legs having a

shar p- f e@ngty cgh'iye@l%%tﬁiufty‘@f ﬁbye 00 sBPSAGH B ro?éﬁhgl diRstige a%H%W@h@f sai d
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det ent s JiRh&et AufiBYdh ¥aidtfaméd secondary post discontinuity engages said 19
secondary cavity discontinuity to nove said stopper in a proxinmal direction
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o safad ehs e M trg id Shermbs SuliGatit eidButie? Shrb o B geR et Fe. nove
in a di %a%'salg'cﬁﬁﬁéve%ﬂ QFQQI? r?%f‘tl@né@!o%nbﬁ%ekth@&s?ah SIRbf e Ppisasd rbPcki ng

el enent' s engagenent w pr oxi mal sal d post detents until said
secondardgteptssind szidnt Rettons dingecdahentis pesiticed 1mfhesbstai-mesi@rﬁ dadyhreaposty t o
nove said stopper distally to discharge fluid fromsaid chanber, an
addltloﬁﬁwnHrOX|nal and distal notion of said plunger rod to draw fluid into

sai d champehhicRR lé/?ltgqﬁbklgﬁ'ilgfd HEdd Hr@éq Ogj%lﬁ &d YY? bdus€ 84S %lu?lgélq‘ohoc ki ng

el ement to be re i'one at sal vVer e egs are posSitioned to
engage theodt ptaxiimalbys tvitbsaiddred endof pﬂldmg&rle\rewﬂ leg etoyinigsdistally slang s&tl | east
i i | -nost of said three post

f .el t ) t d t he di st
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cantil evered I stal al ong sal I nter surface o sal cavity
past saiod saidstopberanderaler sAd dyngengembipdmsablehat said two cantil evered | egs
engage said inside surface of said barrel to help prevent proximl novenent
of said stopper to render said syringe assenbly unusable. 18. An operable
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chanber aft@rrel mehdingi axgylibdtica siderwaditeavingyr axinsidé s@fude dofiniagdichbmbereir

' nel ud r}gtagur?é 5\&13' anm(%)leln prr](%x}ng? end and a distal end including a distal wall having a
passageway therethrough in fluid communication with said chamber;
an elongate hollow plunger rod having a proximal end, an open distal end and an interior
surface defining a cavity;
a stopper including a circular-shaped sealing element having a peripheral surface forming a
seal with said inside surface of said barrel and a post projecting proximally from 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;

means for indexing said locking element distally in said plunger rod during proximal motion

of said plunger rod to draw fluid into said chamber and for indexing said locking element
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passageway therethrough in fluid communication with said chanber; an

el ongate hol |l ow plunger rod having a proxi mal end, an open distal end and an
interior surface defining a cavity; a stopper including a circul ar-shaped
seal i ng elenent having a peripheral surface formng a seal with said inside
surface QF&? I al ing

el enent ;d?sftall oc @(&Fét&%ﬁsﬂ %g‘nﬂégisaﬂgr#? Cﬁga 8‘?8&1’6?} Og¥%lpgmﬁgg€floggf§§t | east
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pl unger throdgldsnid plgngerasimal notion of said plunger rod to draw fluid into
sai d chanber and for indexing said |ocking elenent 20 distally on said post

of said stopper during distally directed notion of said pl unger rod for
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claim19 wherein said at | east one detent in said plunger rod includes two
axi al | y djsasénbifet ents and said at |east two detents on said post includes
t hree

20. The syringe assembly of claim 19 wherein said at least one detent in said plunger rod
includes two axially spaced detents and said at least two detents on said post includes three
axially spaced post detents so that said plunger rod can be moved distally two times before
proximal motion of said plunger rod causes said locking element to engage said inside

surface of said barrel.

21.  The syringe assembly of claim 20 wherein said two axially spaced detents in said
plunger rod include two axially spaced steps each having a blunt surface at its distal 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.

23.  The syringe assembly of claim 22 further including two radial cam projections on saic

stopper positioned to contact and force said two cantilevered legs outwardly when excessive
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axi ally spaced post detents so that said plunger rod can be noved distally
two tinmes before proxinmal notion of said plunger rod causes said | ocking

el enent to engage said inside surface of said barrel. 21. The syringe
assenbly of claim 20 wherein said two axially spaced detents in said

pl unger Iy surface at
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syri nge leksepdiéniets eapgiemehBtomaat iabide saifatetolisae bascelal | y spaced post det ents
each include a blunt distally facing surface at a distal end of each of
said detents. 23. The syringe assenbly of claim22 further including two
radi al eam p t r i . .force said
fo canty ] evarsa a9 RS R e e R % o ce
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el ement's engagenent to said inside surface of said barrel. 24. The syringe
assenbl >P06f0 gsm d 7 leagf anegetang Hiseidinierion sirface wé said drsia) epd of sdiPIUgeRi ng
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central I on an sal as one said interior surface
of said dlstal end of said plunger rod includes two detents positioned on
opposite side of said plunger_ raod. 25. The syringe assenbly of claim 18
havi ng 25di scbhft SYRiBEe pssembDaeirlains] eaving # diseonginuity gn aaléawctq sugfagreoinal |

pOSItIO f i n said
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SYri nge saiisanipl fyechd ¢4 amimh&g\meﬁﬂsmib siafade dfﬁﬁ(ﬁbarYﬁl | of said barrel further

i ncludes an elongate tip extending distally therefrom having a passageway in
fluid connunication Wi th said passageway in said distal wall. 27. The
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distal "end, a'p oxXF "her'e oxi mal end of

said neeﬁldlede@anrewngateb?d digerelaipnichigiteref®ai Bavihsi piiss@gtﬁlva@'fm $haidl barrel so
that said lumen is in fluid communication wth said passageway. 28. The

Syri nge caBsRIiNAjion Wik aidpasseaney & sriddis@! welki ng el ement i's made of sheet
netal. 29. The syringe assenbly of claim 18 wherein said stopper is
integrally forned of thernoplastic material. 22

27. The syringe assembly of claim 18 further including a needle cannula having a distal
end, a proximal end and a [umen 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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