WO 2005/ 011782 PCTf US2004/ 024045 Syringe Assenbly having D sabling

Mechani sm Background of the Invention [00011 The present invention rel ates
to syringe assenblies and particularly to syringe 5 assenblies having an
aut omat i & QPYIBHRY nechani sm (00021 Throughout the woPCHUSHW4RMS pie use

of hypoderm c syringe products which are intended for single-use only, is
i nstrumental in dru s L . |.qus di seases.

I nt ravenous drug usgﬂggﬁgﬁlﬂ&wgg?%aﬁglﬁémggﬂégﬁrﬁges are a

hi gh-risk group with respect to the AIDS virus. Al so, the effects of

mul tiple use are a major 10 concern in some countries where repeated use of
syringe products during nass Bachgnouwad pbthe Ipvenfiems nay be responsi ble for

t he spr of. many di seases. Re-use of single-u hypoder mi ringe
nasenbl QO ar dhe PHOERURLSHIRR TRt s EisRE Atpebiolgs B B etdy BYASFRES he
absepce a@s{eniHﬁE?ﬁéViﬂg‘a@Eut@hﬁdﬁ@%f‘sablﬁx%ﬁé&al‘{ﬁﬁt’ attenpts have been nade to
remedy this problem Mst notable are early 15 contributions which relied

on a spdditftiad acThranghesttheyorldshsmultipleussfafdypodermés syrimge pyodusisrghich
destructive devigce or . providing.a, syri,nge assenbl .t h frangi bLe zones so
fhat "t e BRaRL R sBla e ol iRt nBER BRE 80uy i s rRRi Bhe o For o,
Qt her  atchRiPlofis HRYALY, IntfaQend Rl AR Wio flufiHElythreWal G udiirigad 48W t he

destruction or defeating of the syringe function to a conscious act by the
syr i nge higherisk group wiidpiresnecttoche ARBS ovire v Alses themffects ol manltiple luse ate@ymaor do
reqtibre the specific iptent of th%t (gser tfol.l oweddbé tdhe actual act. tto
dest'Poy BRSPS FRUntriss Whete rpRRtpL Pty rinprRrodifels dimine ass Iypuniztion:  ve
Wth a yweefrafiaialbelrBsonBield fol thelspre@ bf finy dReskRs. RB&isByPadgkise Syri nge.
Accordi ngly, there was a need for a single-use hypoderm c Syringe which

aft er udepodarmideycioge asssopbics s adsodnstrumentalih thegipréadrafidewg alwee evanandhs cal |y

W t hout ﬁnexl ad{:l]jtn%ic%gal gct on the part of the user. The automatic function
i s much 2REFPGRP 1P nr?f P¥E because the neans for renderi ng the syringe

i noper abiogp 0BISt  MtnyRIt@M hdve e b remed P 8fis PRI NPIOFBhotEKIO dictdallpS .
[0004] A single-use syringe which autonmatically disables after injection is
t audBt icantribugonspruhiehreligd. onda pegifis rot tosleresy thelsyringehafter yge eithee byukingians a

| ocki ng el enent .posi tioned.in the syringe rd el ..bet ween t;h | unger rod
and t ne SEREREEE GBAR BLOFRREe pirpieg Pt wiR HapaitIE L o JP o YR e liser
to dr awcguldnRrefleesd RepaabM Yy Bt appRidhticH ofBrdeN(GthétBtettpiaeslvethd he barrel
and deliver this nmedication, as through injection, into the patient. Any

at t enpt injusign efrruswre whigh wogdallew thesdestrietian en defeatiag oédermringhBinglion  cause
the 1 0Clh REOELETENLL O SPBER LR Alnh b Tuded)or RS AL B e AIE uRY ' N0

barr el
20  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 becofne inoperable or incapable of further use automatically
without any additional act on the part of the user. The automatic function is much harder to

25  provide because the means for rendering the syringe inoperable must not prevent its filling or
use under normal cqnditions.
[0004] 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

30 syringe allows the user to draw a pre-sélected amount of medication into the chamber of the
barrel and deliver this medication, as through injection, into the patient. Any attempt to
withdraw the plunger to use the syringe a second time will cause the locking element to
embed itself into the inside surface of the syringe barrel to prevent proximal motion of the

plunger rod.



pl unger rod. 1 WD 2005/011782 PCT/ US2004/ 024045 [00053 There is still a
need for a single-use syringe which will allow a pre-selected nunber of

pl unger r g sjoseKesz2 before the automatic di sabl i ng nechapesisselniedes. For
exanpl e, four strokes of the plunger maybe required to conplete the "

I njection process. Such as when the syringe assenbly is used to draw a

di l uent ito®5Ihe 3Netengstilbanea fordiskghruse sytingswhichuwilltaliomt op-selegted

contai nin he bstance tq b econstjtut.e .awi_ng, back the reconstituted
medi cat i &g‘“ﬁtbﬁli ‘?Jtspﬁﬁ%gegsl}?cfﬁ&g‘eéﬁﬁfotr%@ﬁ a @W\%‘&?‘Fﬁ%ﬁf%@eg%‘mﬁgﬁvﬁest ﬁ"gr syringe

i nto the eRahpleMour stedKEEBF theluhde® nlay bR FEdRRA[t0 QO8] of¥1the Rge einepro¥dss. NSech
assenbl y haV|ng a passive disabling structure includes a 10 barrel having a

cyl i ndri @awhen ingersshmbly isrisedite dsaw aakilaerfdniorthe gyrangsthanieb dispersertb ai ni ng

fluide an..Qpen_prqoxinal.end and di st.al _end including.a distal wall. in
. pasdagispn tnRa i TBaERSe A nlrih e R Ea i o bk B sl "
el ongat e niegidagivh Bito BEesyTinge and eiéh W8l veritip@hé S@iterts of thaRyARENintd the phtiedd, and
an interior surface is provided. A stopper has a circul ar-shaped sealing

el enent having a peripheral surface formng a seal with the inside 15

surface of the barrel and a bo menber . prgjecting proximally fromthe

sealing element. A |ocking el Z%Eﬂf’am?%&fgjflge %‘f’geen the stopper and the

pl unger r@dosihe mwpefwleeéﬁﬁ@etassehm&M@ﬁ%'iapss@nfercﬁéabnﬁgytrmmfeliﬂﬂum\AI ng at
Istally

| east one cantilevered | eqg extending d outwardly fromthe body

port ilBn heweldiavingtrecyliadriral sidevesd! witlsamingide sudacerfieliginges ehamben forgeiainmng f or
i he insi f. the bantek. ..T ' | t ] bl
connact adg 2B R oy g AR IEE A S TR R B hger

rod i nt erheéthfouph &€ fuidFoniatmiegtion With tHedBxmber. tAreelofgitt Rollew PiEipkr dst al |y

in the plunger rod during proximl notion of the | unger rod to draw fluid
i nt o t he heviagsaroxma! ensh an epex istpl end and en inierier suraen isdrevided. yA stoppetidsboss

of the Staé’c?r?ﬁlér—%ﬁ&)%@ge ' 'ée%rhgﬁt%hciﬁgtﬁlﬁagﬂi%&%lﬁsﬂﬁgge fo@ﬁﬁ%é’?e%?gdﬁl‘%ﬂe o

. . e
deliverin | om chanber € ‘passageway and neans for

engagbng stiffscel a¥elhd Bgret bade bossntmbebproRetingsiogdendly fraraehdfealiig eloaiche| A
sidewal | for preventing reuse of the syri n%?ﬁ assenbla I s _provided. [00071
St r uct ur dogking dergeriipigracksbatwex) thg sioppdrand thg plungeaod ndhejlockingrelreenyt t he

barr el ' |1 i [ ' | . | unger rod
to short leﬁ&? R4 A bo?ghgﬂﬁongﬁvﬁﬁgﬁ?%?t edr#oc?dg@ﬁgérgégéga%%@ g‘ihgtgugpeni ng for
al | ow ng outveardlydtam thed dgnpdriion whejecthe &Y inclheradhgrpfisd enddirgetadngewardbd and

onto the inside surface of the barrel, %0008 . The struycture for indexing
i ncl udes fefengaging thsriaside punfgce thakarjeht Ehe locking efegaent 4 movably connected to

20  the boss of the stopper and movably connected to the plunger rod interior surface. Structure
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 boss of the stopper during distally-directed motion of the plunger rod for delivering fluid
from the chamber through the passageway and means for engaging the locking element with

25  the inside surface of the barrel sidewall for preventing reuse of the syringe assembly is
provided.

[0007] Structure for engaging the locking element with the inside surface of the barrel
- sidewall may include an opening in the distal end of the plunger rod to shorten the axial:
length of the interior surface area of the opening for allowing the sharp free end to project

30  outwardly past the plunger rod and onto the inside surface of the barrel.

[0008]  The structure for indexing includes at least one detent on the interior surface of
the distal end of the plunger rod, at least one boss detent on the boss and at least one
cantilevered arm on the stopper having an outwardly extending rib near its free end sized to

engage a recess in the inside surface of the plunger rod. The indexing structure further



the distal end of the plunger rod, at |east one boss detent on the boss and
at |least one cantilevered armon the stopper having an outwardly extending

rib near | d sized to engage a recess in the ips e of the
pl'unger rwz%gﬁi"%gexi ng structure further 2 WO 2005/01]51]‘%@gzog%zf"&l‘g

PCT/ US2004/ 024045 includes the |ocking el enment having at |east one finger

el ement  gxliplesltHedodiaN@EIdnEnt RRMMDBE leAPEId g eRnidneetendih@ invi@dy fReh bh on of
the |l ocking elenent. The | ocking elenment is positioned wth its sharp free

end cont apartusgyintthe cerirab bpdy perttion af thedockipgelsmentyckhe loekipg glemeat isy of the at

| east ong detent . 0SS er. | R [ r e
| ocki ng °%ﬁ%‘#$@ﬁ qsegr%ﬁ] F%Snd;“faon?%:é@g%%eﬁgfeﬁo#]g%?a%g Iog %%ﬁuﬁge?éé&'nﬁ aé‘ﬁ{‘ar%éht he
boss menBethept RystoRk ldytedf and 1he bats he@bér i9 pesibierdl ifl eheapermrdofithe loekingar dl y
extending rib is positioned in the recess of the plunger rod. [00091 The

syri nye asserbhersitheat leasiong finger element it cantactigg thesbess memebeg prasimalinof he
| ' ialdy- he at. t ent
P e b S it A e pROBEAED EAERE BB Podilhellin HEABLLBFWHC OO

rod can prmgeved. distally one or two tines before proxinmal notion of the
pl unger rod causes the | ocking elenent to engage the inside surface of the

barrel, d8888di nglshsyemee apsenioly may de crriigused shibat theiet legstaanedstent inrthe he
ti f The. i al int : i ncl ud
two- axi a el e B aRRRE] dIRhEE he'aciBRe Brd BtBH i B WY 1 0T, 0

ext en@li négncludentwd ¥xibllyspacbé bosi dutdnty solthatthié pRdgerabd iche bpmoved distadlg.ondloe t wo
axi al | y-spaced boss detents nmay each include andnclined surface extending
pr oxi nal Fyo timgepefoie rrawimal pratien of the pluagerodicanses e lesking ¢lemsntio gpgagse

i nclined . [ Lalsdy i (He1RV . e
canti | evg?egéélﬁégﬁgaﬁé%ﬁgglﬂc%%ﬁ[’?gb %*%%%Mﬁ&ugh?ﬁ%{sg%gﬁ%e %?g%lgfe}éggegl? Letdtﬂ egs
posi t i ondthe@f ued) P twed XidlBsspaiked Getete i thalpliigeyrodandy moludéhwo akiafiper nmay
20 further include two radial cam projectiqns _ positioned to contact and

force th&Pace®siepsachbownga blwysugacasdtgidjstalicad cxieadiagiipwardhoirpmdhe iptegior ect ed

¢ . ) ; | ; . ‘ :
o ety - SHERECE e dhuddhf rod? HMHGHo My ShaB Blsh AR PR ST A1 70
| east oneurfaetekicatiap @eoximallp inwdrdlysind pistontrsayfacenatlaudistal end ofeath bfther ar ns

25 positioned on_ opposite sides of the boss and said at | east one recess in
t he inneﬂl@ﬂ?Q%@C%ﬂ“ex{tﬂ@m%a&?&‘éﬂnW@d ¥Yay include two recesses positioned on

B T T A T L A
further tatilewdeeddogsepasitipaté ohioppesiteasidts ofjthdi cehtahll bodfpontion. The stopper may
20  further include two radial cam projections positioned to contact and force the two
cantilevered legs outwardly when excessive proximally-directed force is applied to the
plunger rod in an attempt to overcome the locking element’s engagement to the inside surface
of the barrel.
[~0 0011] The at least one cantilevered arm of the stopper may include two cantilever arms
25  positioned on opposite sides of the boss and said at least one recess in the inner surface of the
plunger rod may include two recesses positioned on opposite sides of the plunger rod and A
configured to receive the outwardly extending ribs of the two cantilevered arms.
[00012] The syringe barrel may further include an elongate tip extending distally from
the distal wall and having a passageway therethrough in fluid communication with the
30  chamber of the syringe barrel. The syringe assembly may also include a needle cannula
having a distal end, a proximal end and a lumen therethrough, wherein the proximal end of

the needle cannula is connected to the distal end of the syringe barrel so that the lumen is in

fluid communication with the passageway of the barrel. The syringe assembly may include a



the distal wall and having a passageway therethrough in fluid comunication
with the 30 chanber of the syringe barrel. The syringe assenbly may al so

i ncl ude a weegdsmi¢mpnul a having a distal end, a proxinal umen
t her et hrough, wherein the proximal end of the needle caﬁrﬁ?‘%z?@%ggoﬁ%ect ed

to the distal end of the syringe barrel so that the lunen is in fluid
comuni cdedkang elémentirhasiepdshea avaial soth aswtaibkess sbel. Fnghey therstpppasaeidil §s may

i nclude a, 3 2005/ 011782 PCT/ UsS20041Q24045 = 1.qcki ng el enent made of sheet
net al su&}?“&élysgflﬁﬁ? ’é’g@@&@meiﬁfﬁﬁgp?ﬁ? ’é’@"’ft%%er and all its elenents
may be integrally formed of thernoplastic material. Brief Description of the

Drawings 5 [000131 Fig. 1 is a side-elevational view of the syringe assenbly
of the present invention. [BfiefiBesdripgionofithe Prawingsel evati onal end vi ew of

Cr 0593 Sodtogia v Fienl o = e rifn Vet srgnebiastemtyy SRR préielg 1 ne” 10

3-3. [00Qdk&khtifh9- 4 is a perspective view of the plunger rod of the syringe
assenbly viewed fromits distal end. [00017] Fig. 5 is a perspective view
of the | d®Wioddlel BigeRts afidetetevetionalged sisseofithy proxinesleupdiof ¢thm syringel assemblyend.
15 [00018% Fi 9- 6 is a perspective view of the locking clip viewed fromits
pr oxi mal 0 ﬁfgf *[00019] Fig. 7 is a perspective view of the stopper of the

syringe a9y ¥iLw8éa brRIsedtioRaldlisw 3F tRSrinke SsOmBlylofdig Hi ﬁke@albﬁ%ﬁne _
perspective view of the stopper viewed fromitsS proxinml end. [00 021] Fig.
9 isl@n 8xpl oded side-el evational view of the plunger assembly. 20 [000223

Fig. 10 i 0ss:sectional vi ew. of e bl unger. senbly of Fig. .9 taken
ol ong 11 RIOIEITORE s Bpecive Hie¥t of BiF plineRa s B Drinke BrssbbRirbEna

vi ew of tilen BydisRgendssenbly of Fig. 1 taken along line 3-3 show ng the
syringe assenbly before use. [00 0241 Fig. 11 Ais an enlarged parti al

cr oss- sedifio®dq] vFignS 4 aperapedtive iy Oﬁme&ﬁ(mgﬁlanetﬂ of #g: Yuwingg esembly Fi g. 12

is an enlar artial ,cross-sectional view of the syringe assenbly of Fig.
1 taken §fe(¥%§(%fqolﬂétsgl-sgl§ ‘gwl ng the syringe assenbly after a first aspiration

stroks. [00018] Fig. 6is aperspective view of the locking clip viewed from its proximal-end.
[00019] Fig. 7is aperspective view of the stopper of the syringe assembly viewed from
its distal end. |
[00020] Fig. 8 is a perspective view of the stopper viewed from its proximal end.
000211 Fig. 9 is an exploded side-elevational view of the plunger assembly.
20 [00022] Fig. 10is a cross-sectional view of the plunger assembly of Fig. 9 taken along -
line 10-10.
[00023] Fig. 11 is an enlarged partial cross-sectional view of the syringe assembly of
Fig. 1 takén along line 3-3 showing the syringe assembly before use.
[00024] Fig. 11A is an enlarged partial cross-sectional view similar to Fig. 11 but rotated
25 90°.
[00025] Fig. 12 is an enlarged partial cross-sectional view of the syringe assembly of
Fig. 1 taken along line 3-3 showing the syringe assembly after a first aspiration stroke.
[00026] Fig. 12A is an enlarged partial cross-sectional view similar to Fig. 12 but rotated
90°.
30 [00027]1 Fig. 13 is an enlarged partial cross-sectional view of the syringe assembly of
Fig. 1 taken along line 3-3 showing the syringe assembly during a first dispensing stroke.
[00028] Fig. 13A is an enlarged partial cross-sectional view similar to Fig. 13 but rotated
90°.



[ 00026] Fig. 12A is an enlarged partial cross-sectional viewsimlar to
Fig. 12 but rotated 900. 30 [00027] Fig. 13 is an enl arged partial
cross-sectwoneds/mimw of the syringe assenbly of Fig. 1 tg ﬁﬁ; %8) él ne 3-3
showi ng the syringe assenbly during a first dispensing stro @ 6 81 Fig.
13A is an enlarged partial cross-sectional viewsimlar to Fig. 13 but

rot at ed [9@0241]m@go%xsmenwgmu@mmm@mmswemﬁmmx@e@ssembly of an

enl ar gedpar, I W of the e

t aken al gf?glltt%l%gago ?\%ﬁ%%pﬁé r?&gaﬁsgg’é’i%ﬁ}ﬁgfmﬁﬁz %F OX’PaS?Ha&m econd
aspirati etiokest roke. [00 03 01 Fig. 14A I's an enl arged parti al
cross-sectional view simlar to Fig. 14 but rotated 5 90. &003 4 15
i s an enl[2P§8Q1paFig A iy axenlaged p@ﬁal cr9$Sewcaq>natlwee%§1mlhg@ Wo ed Fjg.
1 taksen b@ng line 3-3 showing the syringe assenbly after a second

di spensi ng ‘'stroke. [000321 Fig. 15A is an enlarged partial cross-sectional

view si mfban3te FFig. 1956 diknldrgédpatial QO4-sediibra00R33JS the syrinke absentuly efil ar ged
partial cross-,sectional_ view of the syringe assenbly of Fig., 1 taken along

line 3- 3F@qé\xplfﬁg alongdinet3-3 showingrie simNge assembbnpémare §ondrﬂ1§m8@géﬁek%f an
at t enpt 80%?2(“? lif'.& 1 %Ig Ha ge& ggmﬁf #rggs §e@ﬁo§a§ f s1q‘{1ﬁpﬁp§1' n95 \Pt rBéf

[000341 an en rt1ral Cross-sectional view~sim
16 but ropated 90. 15 [00035] F| g. 17 is an enl arged partlal
cross-sectional viewsimlar to the syringer assenbly of Fig. 16 _show ng

the 1ht eld880R3A oFigalidlisansmiareed partiel fressyssctinnal ¥isw ofd %@yrlr{ge@swntblssoﬁl Fig.

17A is a V. [

rotated T8 Aot S EORTNRSIAN e bl B Bled Clth ol
simlar a@emﬂiaos@iﬂjdr@eﬂﬁ@memﬂ aﬁ@fthd?segondhﬁspdmmgrsgohe di scontinuity in the
syringe barrel for, engaging the | ocki ng el enent. Detai,l ed Descrl ption of
the InvedPP8R4ds FigoddA ssameplarged pastiel ¢raresectionnl Vsevﬂﬁlﬁél?f tFigol buiypiatege
assenbl y ving a passive disabling nechanism The disabling nmechani sm
enabl es Vvari abl e dosages by the syringe assenbly and enables a sel ected
nunbes offoopaises Big. $7 isaltamidiged petifll asogeskectiaml brefosimilaeiotle syringe:

assembly of Fig. 16 showing the interaction of additional structure to prevent reuse.
[00036] Fig. 17A is an enlarged partial cross-sectional view similar to Fig. 17 but rotated
90°.
[00037]1 Fig. 18 is an enlarged partial cross-sectional view similar to the syringe
20  assembly of Fig. 17 showing a discontinuity in the syringe barrel for engaging the locking

element.

Detailed Description of the Invention

25 [00038] The present invention is directed to a syringe assembly having a passive
disabling mechanism. The disabling mechanism enables variable dosages by the syringe
assembly and enables a selected number of cycles or strokes by the plunger rod before being
automatically disabled. In one preferred embodiment, the disabling mechanism provides two
aspirating and two dispensing cycles before being automatically disabled. The assembly

30  enables the aspiration and dispensing of a selected volume of a diluent into a vial to
reconstitute a drug, pharmaceutical agent, or other substance and then aspirating the
reconstituted substance back into the syringe. A selected volume of the reconstituted
substance can be injected or delivered to a patient where the volume of the substance that is

delivered can be the same or different than the volume of the substance aspirated into the



automatically disabled. In one preferred enbodi nent, the disabling nechanism
provides two aspirating and two di spensing cycles before being

aut omat i cajbyos¥ipiahed. The assenbly 30 enabl es the aspirati
di spensing of a selected volune of a diluent into a vial P%/@O@@g“sot“lstute a

drug, pharnmaceutical agent, or other substance and then aspirating the

reconsti tyiae ekt BiRcgrings ks dutdratidally dikableg afterthes ehjestioncor\deliver® sabké be
reconstituted substance can be injected or delivered to a patient where the

vol une ofetragting ths Plungee rads ahighactiyaes thedisabingmseghamisnsame or different than

t he volu he Liat:ed . : '

PCT/ uszoro@)ogéz?gﬁmés] §§?@§%e'8§53"9*e‘1531 ‘%%Ceﬂug%g ibkrgﬁge i;kslwapﬁ og’gﬁjﬂ? égﬁ%l‘g}gg%ﬂded

af ter t hevithnpgeti tonhosyritgleibamelyandtto dlesstdpper,bstmavihg bg plasgeprediyathe r od, whi ch
activates the disabli ngjﬁ\r;echani sm 0803@%. The di sabling mechanismis

act ual ed2spjratipg dasstion. ndgstanper iscorpled fn the pbgerrpd twallﬁerg%I&é&xlﬁlo t he

syringe ' h '

aapi rati AR gt Qo FisPRARGt to Mo BBl THE UADELe S8halinl BV, .,
limted érbadh a savies OE pagex byt feeersing pixedirestivh of depeidl miavetdeat ¢f thagkmgeradd The
di sabl i ng _pechani s)ralrmves through a serjes of stages by reversing.the

di r ect i oithresnset tthestoppsy daBiove Hie | APISTHGS ST WIS Rt @s'g% 1529 he

st opper 5&;@3;@%5@&@3@%@ oPaR nﬁ%@aﬁmﬁg aRABPDy it rEﬂﬁvg'gm%

position Ing I on of e nmechanismis attal ned by 1.%2

r el at® vebeamreenthetplidkep eddvaaithe bieppdriand ds notaldpemtint dretistpopitien ofitie steppeot
dependent ,on the position of the stht%per ithin the syrjnge barrel or the

| engt h ofvitupthesydres hyrel Aethedensiept te strel &y thestapper. (Iadhis &ammgn dheassenbl y
is able %ﬁgggsa@?e‘ﬁ&ﬁnﬂs :S’o?%{éor (ggg%e\ﬁgé Hg&ggfi vkhﬁrhéjéﬂﬁe gﬁ&r%?ﬁer%ﬂ@si&ﬁ@cﬁxdtﬁé‘d the

di sablin hani sm can uat e ter the fina | spensing or injection
st roke r disablilganschanfsnt dem pashiatadrafief thelfnab ispgmsing or ihjeeticy sttakgecgradlessd . By

actuatin he dj.sabling nechanism .the 15 stopper. cannqt pe retracted to
aspi r at o Ot o Sign G e ePPER D wyrﬁge@%aﬁrﬂ« Y Befbatine e isahine Beeanisn, dhe

remaj i NGkl i rel: | L& o the
dr avml%gs,gto Eesrf ?ﬁ%&%gi‘%ﬁe‘c’c Qa‘%%l{)étﬁ%?/l@?\sgdrgggpga Iﬁ%@g‘gﬁe&%ﬁgﬁ{t ?rl]%;‘{vglh%?%des a
syri nge bastance fddZaining im thel syrigge basd éobe gispdhbed.Barrel 102 i ncl udes a

lindrical si ] 106 havi . i nsi.d f 7 defini hanb 109
Tor ' 1ot atAPagoso Relerine tofh HoNiRs A PrIAE RS 100 0odngR e an L an
i ncl udin j: I QW e I 9 hciBedd Ui d
comuni Cg;[ei@%aﬁh%ﬁ ?lﬁ h‘t{éﬁg aCs %élrz’r%er ) e?%“?ﬁdgélg%g%er#ﬂ 9 IPE'eBg%rglt al vv%]]hFeso%‘ t he
barrel i nginddies! sidevedlloHifehaving qn ipsitle sutifavg 107 slefihing atcdhembér 9 fancetdiningng a

passagewgy.in fluid co ni e ith t as eway. j n t Lstal wall. In
Ph 28 nb Bbidahereytoeriatsd 174 ol Hilatend T BEbRBREstal well 3o nivinag "2
proxi mal p2Rsbel/al 119 therethrough in fluid communication with the chamber. In this embodiment,

the distal wall of the barrel includes an elongate tip extending distally therefrom and having a

@

passageway in fluid communication with the passageway in the distal wall. In this
embodiment barrel 102 also includes a needle cannula 170 having a proximal end 171, a
25  distal end 172 and a lumen 173 therethrough. The proximal end of the needle cannula is
attached to elongate tip 103 so that the lumen of the needle cannula is in fluid communication
with passageway 119 in the barrel.
[00041] Plunger assembly 104 includes an elongate hollow plunger rod 108, a stopper
128 and a locking element 130. Plunger rod 108 includes a proximal end 111, an open distal
30  end 110 and an interior surface 116 and at least one aperture or recess 114 in the interior
surface at the distal end of the plunger rod. The recess inclﬁdes a distal face 121. In this
embodiment, there are two recesses 114 having distal faces 121. The interior surface at the
distal end of the plunger rod in;:ludes at least one detent. In this embodiment the at least one

detent on the interior surface of the distal end of the plunger rod includes four axially spaced



25 distal end 172 and a lumen 173 theretbrough. The proxinmal end of the
needl e cannula is attached to elongate tip 103 so that the |unmen of the
needl e cagyb@siofi7g fluid communication wth passagewapci/iS200moides barrel .
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free end 155 directed outwardly for engaging the inside surface of the barrel. The
configuration of sharp free end 155 can be any configuration capable of engaging the inside
surface of the barrel, such as a sharp edge or one or more pointed teeth and the like. The
locking element may be made of a variety of materials, or combinations of materials,

25 however, it is preferred to have the sharp free ends made of metal and it is also preferred that
the entire locking element be made of integrally formed from sheet metal such as stainless
steel.

. [00044] In this preferred embodiment plunger assembly 104 is assembled by inserting
locking element 130 into the distal end of plunger rod 108. Boss 134 of stopper 128 is then

30 inserted into the distal end of the plunger rod through aperture 152 of locking element 130 so
that cantilevered leégs 150 extend toward circularly-shaped sealing element 144 of the stopper
as illustrated in Figs. 9 and 10.

[00045] As will be explained in more detail hereinafter, the plunger assembly is then
inserted into barrel 102 through open proximal end 113 to the initial position illustrated in



configuration of sharp free end 155 can be any configuration capabl e of
engagi ng the inside surface of the barrel, such as a sharp edge or one or

nor e poi nixeshdoseithsaNd the |ike. The |ocking el ement neychgsiedapls a
variety of materials, or conbinations of materials, 25 however, it is
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assi $%5 i Barrgtt abil i zing stopper 128 to nmaintain the stopper and boss nenber
134 in an orientation_  substantially parallel to the axis of the syringe
barrel . ILA0PAB] poAs Wik oW besboyay tbg operatipmyef the plunggrassemblygfithisge assenbl y

100 is r . Serp f | 41 QgL g el.
000461 SR0Nihfiat BEE o RSk Hithoh Sbke tollohel BF et Glenhe SOAAORHS, 1 o
enbodi neadpiratien steske andfa fisdl despeisigd stke afteokkich thd guinge iydisatiléd. SThedi spensi ng
stroke, a second aspiration stroke and a final dispensing stroke after

whi ch t héisaBlingeicamends preyemf) e dnhilyi ovement of stopper 128 in a proximal aspirating

20 ° direction thereby limiting the function of the syringe assembly to a single use. The maximum
number of strokes being limited by a number of axially positioned detents in the plunger rod
and the number of axially positioned boss detents on the stopper. However, the actual
number of strokes the syringe may make will be determined by the position of the locking
element with respect to the detents in the plunger rod and',the detents on the stopper at the

25 time of first use. For example, a syringe with two plunger detents and two stopper detents

“can be supplied to the end user as a syringe capable of two strokes or four strokes. This is an
important feature of the present invention since a single syringe assembly can be provided
with different stroke limitations before disabling.

[00047] The syringe assembly may now be used to draw liquid, such as a sterile water

30 diluent into the chamber of the barrel by applying a proximally directed force to a thumb
press 123 on the proximal end of the plunger rod while holding the syringe barrel. As
illustrated in Figs. 12 and 12A, this causes the plunger rod to move proximally with respect to
the stopper until the free end of cantilevered legs 150 moves distally along inner surface 116
of the plunger rod and snaps past blunt surface 122 of the proximal most axially spaced steps



di sabling el enents prevent or inhibit novement of stopper 128 in a proxi nal
aspirating 20 direction thereby limting the function of the syringe
assenbly o foShi@e use. The maxi num nunber of strokespggiRthokpivied by a
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st opper,

applying a proximally directed force to the plunger rod while holding the syringe barrel.
Proixmally directed force will cause the plunger rod to move in a proximal direction while
locking element 130 will remain relatively stationary due to its connection to the boss detent
on the stopper. Proximal motion of the plunger causes the locking element to move distally

25  along the inside surface of the plunger rod so that the sharp free end 155 of the cantilever legs
moves from the proximal-most axially-spaced steps 120 in the plunger rod to the second
more distal axially-spaced steps 120. Proximal motion of the plunger rod also causes
outwardly extending ribs 142 of cantilever arms 140 to engage distal surfaces 121 of recesses
114 in the plunger rod so that the stopper now moves proximally with the plunger rod

30  drawing the reconstituted medication into the chamber of the syringe barrel to an amount
determined by the user. An advantage of the present invention is that 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.



in a distal direction along with the plunger rod to discharge |iquid diluent
fromthe chanber into, for exanple, a vial of |yophilized nedication.
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the distal _end of the barrel to discharge the contents of ihe chanber
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pr oxi ma e syringe assen
Accordingly, increased force to pull the plunger rod out of the syringe barrel results in -

-

increased force of engagement of the sharp free ends of the locking element into the barrel. .
It is desirable to provide a cut-out area 126 in the distal end of the plunger rod along the path
of the sharp free ends of the locking element for supporting the locking element and allowing
25 it to engage the inside surface of the barrel. Further, the area at the end of the plunger rod on
the area around the cutout can be configured to support the locking element so that if the user
accidentally withdraws the plunger rod a second time before delivering the final dose of
medication the medication may still be delivered even though the locking element sharp free
ends are touching the barrel so long as they are moved in a distal direction and urged not to
30 engage the inside surface of the barrel by the cut-out area and the plunger rod. In this case
the area around the cutout supports and limits the motion and helps prevent deformation of
the sharp free end of the locking element.
[00052] It is also within the purview of the present invention to provide a discontinuity

such as a recess or projection on the interior surface of the barrel, as illustrated in Fig. 18, to

10



further use will cause the | ocking elenent to disable the syringe.
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| ocking el erent on the barrel and inside surface. [000531 The present
syringe de9emally Pewithtepresent sygingevassemnitly haetwqor moreadetenteon the Stdpper and

in the plunger rod, the maximum number of strokes the syringe assembly will allow can be

bﬂ

varied by the initial position of the locking element with respect to the stopper detents and the
plunger rod detents.

25 [00055] While various embodiments have been chosen to illustrate the invention, it will
be appreciated that changes and modifications can be made without departing from the scope

of the invention.
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10 allowi ng a variable dose of diluent, chosen by the user at the tine of
use, to be drawn into the syringe, dispensing the diluent into a vial
containing a substance to be reconstituted, drawing a selected anount of

t he reconstiﬁﬂigg $%ﬂgéﬁﬂ%ﬁ gack into the syringe and then delivering the
contents of } I X &sel ected ampunt of the reconstituted substance
may be equal or Iless than the full volune reconstituted at the discretion
of the user. The syringe assenbly is 15 automatically disabled after the
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Wil e various enb@tfleagats haBow phenesr erdolkaving dproximalqngs an ppen disiabend on, it

depar i ng 8 bhndich ik ARER oD fPRdh shi Pl R FEuESIAL

oper abl e syrbohged phagsbtad, Raidi rRGesPdasinger dis@BlfddeNgt RhstUsticUdetent ®dgald si ng: a
barrel including a cylindrical side wall having an inside surface defining
a chanber foﬁﬁﬁﬁﬁéﬂﬁﬂwgﬁﬁ&dﬁﬁﬁﬂéﬁdéﬁﬁhdph@&@ﬂﬁg;end and a distal end
including a distal . havi ' S her r ' | Ui
conmmuni cati on mﬁt%sgﬁﬁgJH%ﬁék%%%?uéﬁiéﬁgﬁgaE@hﬁgfﬁ%%ngﬁ%ﬂaégl%ggh 5Ling a
proxi mal endsurfide dpRingi Sl el saidniglside suffh@ bOkail Wakh@Gea bass member one
recess in said interior surface at said distal end of said plunger rod,
sai d recess PRIACHAE Araxiwaby frogr said sealingplemegiecatdeass ope basssegtent anrsaid i or
surface at @id U Al SIBluARLE BHUNGRLMEAD brAgRbAPREIm! 064 Wl 2
circul ar shaped seal1 ng €l enen aving a periphera urface form a seal
w th said i nslegientssdifl ackagifons @hgtilbdsréirm Ravidsan swwasily ependiag kibmgar

proximally fromsaid sealing elenent, at |east one boss detent on said
its free end, said rib being sized to fit within said recess in said plunger rod;

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 from
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, said
boss member being positioned in said aperture of said locking element wherein
said at least one finger element is contacting said boss proximally of said at least
one boss detent, and said outwardly extending rib being positioned in said recess
of said plunger rod, 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 to said at least one detent and said
outwardly extending rib on said cantilevered arm engages said distal face of said
recess to move said stopper in a proximal direction for a selected distance, and

subsequently applying a distally directed force to said plunger rod to discharge
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boss, at |east one cantilevered armextending proximally from said sealing
el enent, said at | east one cantil evered arm having an outwardly extending
rib near its free end, said rib being sized to fit within said recess in

said plunger_ rod; a Jocking el enent, jncluding a cent bod ortion having
an apertur eﬂufdng?‘@tsﬁ H{beéﬁ‘r?'@ idJReSIgEWEY FRVET S{é'&g%v%éﬁ%mﬁﬁe distally
outwardly fe j1d4; It : i eRHh eXt endi ng
proxi mal |y ?rg\j!\]/acgﬁiﬂsd 1¥e?gﬁ11¥ aggigdwglgg?ltaggcel?ﬁ gsgl?gég% @ulﬁligd;![tﬁgﬁgeaglgﬂgg ha\?i1 ng a

sharp free ead atliestonedetenttuntit sdigt finger elemgatgifisgiddacking ekt sdesf @ce of sai d
barrel; said |l ocking elenment being positioned wth said sharp free end
contacting S%‘Qiaﬂt(qaﬂtt‘g}eiws gﬁtFP% 1910 confagt W@ﬁ@@ratrlﬁsa OBt BQ?Sn‘gelt?Iﬁ ¢ said at

| east one defig@HiungeRi6l cORFcts SRARBIppLLIBoROSdill IsRipper diStafitd dARBArRYT € Of

sai d | ocki ng lglrl%urrrrlsg%t gr el nS ngi%d pgt I ea(s)t or%e Sﬁi’ggerl eal erent i sr%cont acting
sai d boss pifimid framl spicb€hasetied, after wdact appdyieg b gssxinetlg directad dorsaitasadit war dl y

extending rib being positioned [n said recess of said.plunger rod, so that
appl yinga. BRRFHERI et Fa phOegarondo S IPUASDS Wb EIGAIE EMRGF i ng sai d
barr el Causgﬁd%%tﬂewrewgagmm@ disal @ngtosfa%mﬁ@ll du¥al bikt shi@REAtenli Br sai d

stopper until said free énd of said cantilevered | eg noves distally along
sai d i nner saidfphemeofodssn thapkaidgbarprand dfcasladtdesst ohe asttileves lefpemgage and sai d

out wardl y ext.endi. i h,qn said cantil evered arm engages. sajd distal face of
om0 resesstiggningar st Paebih B i) PR Mo SRCH B IRbIORPLAF ect o

di stance, apgdesuhs SAURRNILE LMhdaglea distally directed force to said

pl unger rod to discharge 12 fluid from said chanber through said passageway

causes said plunger rod to nove in a distal direction along with said

| ocki ng el enent etaits en ement with .said at, lest o etent until
said finger rEgl er‘r&#ﬁ ngln%%ﬁﬁe?‘g_gg?ﬂga@ inr?%etrelfli S&@s‘%o]%s& Ongé{ggengfn PEAst one
boss det ent paider RHINANAFL a1 s?@deﬁ defents@pl sgiaet RAsodelerRAt oRBAd sai d

pl unger rod contacts said stopper to nove said stopper distally to discharge

fluid from bessdinchalepéwe axiallyr spshéd hosspedtsrith go ahar said phuniggr did et bel force to
said plunger rod.w. | cause id plunger rod to ve proximally until said
free end of .mogzgﬁghséaél,m Oe@lgf%ggflf)éeg&%\?g‘g nb‘?t’é)flaqflsﬁ%lgﬂ%rsf%‘i aalfsﬁ%%atlgsurface
past said disdkalg @afeftfto eAgod sRIAURGES surfide 8PsAidBArrgai d sharp end of said at
| east one cantilever |eg engage said inside of said barrel to help prevent

proxinmal novenment of said stopper to render said syringe assembly unusable.
2. The syringe agenbli,Ofehaly e ctfi®s Shibs statheo S30ly $RGLGhER 10 sald
in said plunger rod include two axially spaced steps each having a blunt surface at

its distal end extending inwardly from said interior surface.

4. The syringe assembly of claim 2 wherein said two axially spaced boss
detents each include an inclined surface extending proximally inwardly and a
blunt surface at a distal end of each of said inclined surfaces extending radially

inwardly.

5. The syringe assembly of claim 2 said at least one cantilevered leg of said
locking element includes two cantilevered legs positioned on opposite sides of
said central body portion and two additional axially spaced detents are provided in

said plunger rod opposite said two axially-spaced detents.

6. The syringe assembly of claim 5 further including two radial projections
on said stopper positioned to engage and force said two cantilevered legs

outwardly when excessive proximally directed force is applied to said plunger rod
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pl unger rod includes two axially spaced detents and said at | east one detent
on said boss includes two axially spaced boss detents so that said plunger
rod can be noved distally two tines before proximl notion of said plunger

rod causes said |ocking elenent to engage said inside surface of said
dcfosking ;

barrel . 3. THY 2Byatfeiyd RsQusrppme spi clgments; engagegentygt s3dansige spaced

detents in saisheRdrunQ8anepd i nclude two axially spaced steps each having a
blunt surface at 1ts distal end extending inwardly fromsaid interior
surface. 4. The syringe assenbly of claim2 wherein said two axially spaced

boss detents each.include an inclinped surface extending proximally inwardly
and a bl unt Tsurt 488 SSRGE 1Sty OFH TS WA SR S T BHEEVEES Pl es

ext endi ng ra@fé‘éﬂiXtoné}VYﬁélqhéfs-m%-qaﬁﬁfév&!& bRYEPRARRRA N PhoGleaidis drsald at

| east one cantilevered leg of said |ocking elenment I ncludes two

canti | ever ed bbssgandpesd atileasé dnorecesspo shidansdrdedface of il plusgartrodilindholty porti on

d two additjonal axiall: d d .provi ded j Ld pl d
opposi e sai AP REFese A yioepn aacpraRt o aes & SR gk B8t gt °c) ai m 5

further incl yheR@ shiQoutRalidadxtdddRigasi FTRSid cantilePred afnPper positioned to
engage and force said two cantilevered | egs outwardly when excessive

proximally directed force is applied to said plunger rod 13 in an attenpt
to overcone gaid |LQcking el enent' s _.engag nt of said.inside .surfgce of

sai 0 barrel. 87, THBCSYPHEG S ROy IR LI iRess heP R ELrs 4R edE: one
cantil ever ed safiBe &f sabdibbhrsll QBRI pOGHiMaStotaMgasAMid IsBBT @&k dTBf PAgi ti oned
on opposite sides of said boss and said at |east one recess in said inner
surface of sabaking element wlah Said shade free enisrcontasting spd sisidoneticont sgigosi t e

si des of sai%@glunger rod and positioned to receive said outward extendi ng
ribs of said ﬂtilevered arns. 8. The syringe assenbly of claim11 having a
discontinuity on said inside surface of said barrel sidewall positioned to

engage said sharp free end of said |ocking elenment when said sharp free end
i s contacting- sai dhersyridge gsaembbe obtlagmild whiesin sdid distalTivell ©f spidglarsessenbl y

f claiml in said distal, wall of.saijd | . fyrther includ
ol ongat e 11 p BYHEMASS ansoels i erendighiselly therefrom Hexibe b Sagivey 1 d
comuni cat i ofn MifdtofhchiQARKIAENVRN hasssSrivdy Gh Sdiddisaall.

10.  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.

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

sheet metal.

12.  The syringe assembly of claim 1 wherein said stopper is integrally formed

of thermoplastic material.

13. An operable syringe assembly having passive disabling structure
comprising:

a barrel including a cylindrical 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 an elongate tip extending distally therefrom and a passageway

therethrough in fluid communication with said chamber;
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10. The syringe assenbly of claim1 further including a needle cannul a
having a distal end, a proximal end and a | unen therethrough, said proximal
end of said needle cannula being connected to said distal end of said
barrel so that said Junen, {s_in fluid communication wth said passageway.
11 The syr nge. adLelBFyE s gy afypes” bt BRI € arrpglsetnat ePEh BT Pade o
sheet netal . gdPan I&icwutREE saRISARRALY s@face lap b4l Hisklemai oT sardl slusdeppREr i S
integrally fornmed of thernoplastic nmaterial. 13. An operable syringe

assenbl y havinelpdings sve eppvssdbreeassessanduaroupairs elomrpally ispaped eppasadestensncl udi ng

a cylindrical_ side | 1..havi ngan. insi.de.surfa def i ni h for
retaining fl i ,Sg?ng%%bdﬁn%%%g%{hoé‘ﬁaa‘gﬁbd%gv agiagl? zﬂavglﬁaa ﬂngﬁ ﬁ*&faﬁ‘ggg‘% di st al
wal | havi ng antaebangat @chirgtesshAil Nisdi fical | y therefrom and a passageway

t heret hrough in fluid communication with said chanber; 14 an el ongate hol | ow

pl unger rod havi ngs@pperaRs dingardrcubirly shaneddealing clement hawingaparhetel or
surface, sai d,bter) ano SULLRCRA ARTilidl Shalectiidaf naalds Hlnger o
i ncl udi ng two oppose ecesses an Wo pairs of aXially spaced opposed

steps, eachpsfj@BngXiretigiallg frstwanill eafling@lenaing Siodgvally spdedd iRiengord bl unt
surface at its_ distal end and _each recess having a distal face; a stopper
i ncl udi ng a &3id bepaeach kavinean dndined gudaeenextending, progimalbe pvdyaand &ur f ace
form ng a se it i.d..insi c f i el er
broj ecti ng ol aite PREMRLETHOELE e Bp sl SR obT ap o RERE et e

on said bossxteadihg brokimallpfohnelid Rting elchg caxi endileigrdd ad h@dlihg/an nwar dl y
and a blunt surface extending radially away from said boss, two .

canti | ever edouverdly exteadmgndd pewxitnire ynd.rsoif shibgingesizadnty &1 withist saidach
cantil evered A wardly extending rib near its free end, said
ri b being si?%éﬁ%%g%+4ghgﬂﬁﬁr%&%aid recesses in said plunger rod; a | ocking

el ement i ncl udi ngadoeéng rebdmdn@ diiclpding i 0 0ehaY itody ajpra@ge havihg ant Bggrekdr ough
and two opposed cantil evered | egs extending distally outwardly from said
body porti ontherafropgheed tveq epposedcantievgraddegspésading distally, qutardly fiogm sai d

aperr e, SeLiabE pDRHLNRL0 SR EONREARSLIShA Rty ARRSR, ROGLLET, 5210
engagi ng aperture, said legs having free ends including a hook-shaped portion, said hook-
shaped portion having a sharp end directed proximally outwardly from engaging
said inside surface of said barrel and said blunt surface in said plunger rod;
said locking element being positioned with said sharp ends of said hook-
shaped portions contacting said interior surface of said plunger rod proximally of
said blunt surface of said steps, said boss member being positioned in said
aperture of said locking element wherein said finger elements contact said boss
proximally of said blunt surface of said detents, and said outwardly extending ribs
being positioned in said recess of said plunger rod, 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 hook-shaped
portions of said cantilevered legs move distally along said inner surface of said
plunger rod and moves outwardly at said blunt surface of proximal-most of said
two steps and said outwardly extending ribs on said cantilevered arms engage said
distal face of said recesses to move said stopper in a proximal direction for a
selected distance, and subsequently applying a distally directed force to discharge
fluid from said chamber through said passageway causes said plunger to move in

a distal direction with said locking element due to said locking element's

engagement with the proximal-most of said blunt surfaces until said finger
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said inside surface of said barrel and said blunt surface in said plunger
rod; said |ocking elenent being positioned with said sharp ends of said
hook- shaped portions contacting said interior surface of said plunger rod
proximally of said blunt surface of. said steps, said.boss nenber heing
Posi t1 oned | Hewks of3pidbefte sREEaf el 3 T BRURER g BT BaRIPal nger
el ements coniRstsafPivid RASTs all RId EBbdcy with sail bil_uhlsuﬂhcesaafdfsamgplmﬁgeﬁ 2odl

e

detents, and said outwardly extending ribs being positioned in said recess
of said pl ung@taatpsaid stopprato gy ysaidgstepnst shidtaty foydiseharge fluil fremcsaid 0 sai d

| d whil.e hol dij id b l, i |
Do rml | v i e B s Bl R R P Bl B o BealP G of
sai d canti | efigideshtd €418 oambedhsd & Uyliver AEd $@indl said NPambLF il atde Sal d

pl unger rod and noves outwardly at said blunt surface of proximal-nost of
said two st loskingralierseritdo batropasttioped ge drdistig hopkshanedgirdonsaaitseideloes ed ar s
engage said ISt facg of said.recesses t sal d, st opper i pr oxi mal
di rection fo?lggéil%e zié? élclzsgagdn %ﬁts%la%aé%?wgns P uaé@eg%ae/ﬁ-ﬁgf/r 5%B}e§llsn%n%g§it§et ally

directed for gital-eddt SRS Bant furfabss, hft@isieh sbptfiapagiotifativdiiesiad ehreassagevay
causes said plunger to nmove in a distal direction with said | ocking el enent
due to said fod phngpewilhcause saifgplyegasod @ rpverwopimakly il seidthogk- sai d

bl unt surfac i L. said fin . 0f, Sai [ t ride
over sai'd i nelPHOBOLIGRF sEu S P ev bt BT RRVE BisBinv AR wREMHERRETERG oo

contact wi t hsfidiphmpeldd st fadLisanend el cidplungarrod 9 that eailatirp «nds of St opper
to nove said stopper distally to di schar%e_ fluid fromsaid chanber, an
addi tional ppasiheak-shaneddpreiestionsooraren tsaigr ingide Supliach g€ saidobpred tarhelp 1 ui d

additi onal p aliomouaten ST ingie _ u
| ocking. ol engt o arageEmRbh KEloid kilbfer s PSR, SRARERLcHIh, WFRIRE °C: i 0

| egs engage the distal-npbst of said two steps and said finger elenents
engage the distal-nost of said blunt, surfaces, after which applying a
proxi mal |y ditect &be spirge assemblyj of ¢pighdadrvhgrein saidytyeo axiply spaseadoss od t o
nove proxi ma Ll :sal <1 I S Al i red | egs
nove distall fh/étg?t(y)%éblgél %h%n%?hcslhﬁrép nglgﬂ%e?%&%g&ggp@ éﬁlggi}l?r%%dé faYl gaé}ed di st al
end of said phung@facead asdistaherid sfieathsdfasaid @istisedfurfaas dxtendikg sidzipd
proj ections engage said inside surface of said barrel to help prevent
proxi mal not PTBYIGY- sai d stopper to render said syringe assenbly unusabl e.
14. The syringe assenbly of claim 13 wherein said two axially spaced boss
detents each include an inclined surface extending proximally inwardly and a
15. An operable syringe assembly having passive disabling structure

comprising:

a barrel including a cylindrical sidewall 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 said
chamber;

an elongate hollow plunger rod having a proximal end, an open distal end
and an interior surface;

a stopper including a circular-shaped sealing element having a peripheral
surface forming a seal with said inside surface of said barrel and a boss member
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 movably connected to said boss and

said locking element movably connected to said plunger rod interior surface; and
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bl unt surface at a distal end of each of said inclined surfaces extending
radially inwardly. 15. An operable syringe assenbly havi ng passive

di sabling structure conprising: a barrel including a cylindrical sidewall
havi ng an inside surface.defining.a,.chanber, faor,retainisng fluid .an open
proxi mal end and g‘eﬁ‘?syﬁ}n%gwé‘gisﬁgllﬂ%l%agme%‘éﬁ%ly @aﬁ%}dqﬁgggeﬁémg&%én ageway

t her et hr oughproRinhdl Uh6ti60 BMsAIdCpluh gt MUt daivdfluidhiafdedid aandepagatier hol | ow
pl unger rod having a proximal end, an open distal end and an interior

surface; a sidppag siiddpekingglenent distallnpnspidihwss ebsaid sgppercdusing digalbing a
peri pher al . 3 ' | W .4 i8S} : i d barrel
and a boss n(zl?i%:féeradclg(ﬁtﬁ(%}’ é?c%gin% u%?%)%? naq&{agﬁ?érrglﬁlfgg{i Islfa%ﬁ ﬁga%é iéﬁeﬁ’%gl a

| ocki ng el engid phgsagawtyngndameany fol engagiig paidt locking @lintgnt atitH €A tingddee
cantilevered |l eg extending distally outwardly from saiid body portion, said
at |east onwirfasgohsaid heyrel sidesval for pevaag deyse of sud syingsragssmblyy  engagi ng
said inside surface of said barrel, said |ocking el enent novably connected
to said boss and said | ocking el ement novably connected to said plunger rod
interior surf@ce; Thsyrinke assanisdy fodiclaimdexwhgeinasaill dtdedst oge dbemeintsait st al |y
in said plunger rod _during proximal tion of said plunger rod to, draw
fluid into sBiupsERadwiudghgve gxially ﬂ&égg fegerisand padd rt lsgst oPederrt A s8idy) |y on

sai d boss of i p i 1S I i i sai | unger
rod for deli l\)/(zstr’gli 1ﬁ(élﬁ?%uﬁﬁ5 £ gfém’ Sf} g?‘%ldcl}]%%rb&gent é&(;ﬁﬁgaﬁ%a@gf’ %‘H gearg%gg%\%\lg?/eoand
means for engageddisallydwbakésnts:ferd retimalMriotios af daid pdurgier relucduaesesaaf sai d
barrel sidewal]. for preventing reuse of said syringe assenbly. 16. The
syringe asselPskingstenqng fqeneagepaid E}Srﬁessarfaceeﬁfswakapegne detent in said

pl unger rod includes two axially spaced detents and said at | east one detent
on said boss includes two axially spaced boss detents so that said plunger
rod can be hvedThk stralgeasienbly bfrelainydbaviergin exidrrab axiliyopacdd detdnts pl unger
rod causes said, | ocking, el nt to. engage ,said inside surface of said
barrel. 17. rpr%ldswngrgéo%gscﬁ%tVO&m@véP%eﬂétqre/ﬁsw@ﬁ having aibhibsuataes y spaced

bl unt surf acs Bt P A R T om sar d intorior =
surf ace.

18.  The syringe assembly of claim 15 said at least one cantilevered leg of said

locking element includes two cantilevered legs positioned on opposite sides of

said central body portion and said at least one detent in said interior surface of

said distal end of said plunger rod includes two detents positioned on opposite

side of said plunger rod.

19.  The syringe assembly of claim 18 further including two radial cam
projections on said stopper positioned to contact and force said two cantilevered
legs outwardly when excessive proximally directed force is applied to said
plunger rod in an attempt to overcome said locking element's engagement to said

inside surface of said barrel.

20.  The syringe assembly of claim 15 wherein said means for engaging said
locking element with said inside surface of said barrel side wall includes an
opening in said distal end of said plunger rod to shorten the axially length of the
interior surface in the area of the opening and to allow said sharp free end to

project outwardly past the plunger rod and into the inside surface of the barrel.
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18. The syringe assenbly of claim 15 said at |east one cantilevered | eg of
said locking elenent includes two cantilevered | egs positioned on opposite
sides of said central body portion and said at |east one detent in said
interior surface of said distal end of said plunger rod includes two
detents positioned on opposite side of said plunger rod. 19. The syringe

assembl y of ol ai mrhg shikddBkerhBIg! Jfdildigh 13VRhERR Bbars a0} indeRing GAIGNS 20N sai d
st opper positioned to contact and force said two cantilevered |egs

out war dl y whésastesrsedatént eonprapk interidrysutfaeecefi said flistad end of spid| plerger god ait d

pl unger rod Hn an atte t Eo Qver.cone aig Igck%qﬁlgkpnent's Epgg gment to
said inside G Y ROSSICLR! PB4 lé(fs.s’ Y geastRn g?ﬂ ge a%%l%lsf} o] Sim 15
wherein sai dhﬂﬁﬁ%%nf&ﬁw@r_ﬂ gk tBAdiARiIrTh ndaPGii @ &ldesit tonéridagé al edshsh de
surface of said barrel side wall Tncludes an opening in said distal end of
sai d pl unger insid¢ susfaghof saad plungemsadaandysaidelagiing efement inclystieg ptdeass 9p¢ ace in

the area of t.he openi nd.to. allow.ssaid sha free,end. t roj.ect

outvar dry. padberrepri Ay 5 i arehls ol SRRl oSk o1 17
21. The syri gge 1osEaERlemat belngi positoneleriei RaidBhag fred ehddexbadithd 64 udes at

| east one detent on said interior surface of said distal end of said plunger

rod, at | eaditerprsuaesofgaidpiungm redpiwxivaally, ofseid at depst envedetentispidhnss ed arm
on sai d stopper. ., hayi ng a endi ng, rib near | fr.ee.. si zed
to engage a Bg@ggé%Pﬁg%Pﬁgpgéiﬁﬁ%ﬁ% égéﬁeQg#ﬁgthﬁﬁégg?%gRéﬁﬁ&ggFg%?ocking

el ement i ncl wdkngneafing@adiémenieis dohfageiig ediemRsd primnlly Bg shidviredsy ohé om an
aperture in said central body portion, said |ocking elenment being

posi ti oned wbpss deterd apdasepl pytwardy exteadingcil heing giogitioned én soif reenss &fe of
sai d plunger . roxipal ly of said at | east one detent, said boss nenber
bei ng positig%gﬁh?ﬁgéggg aperture of said |ocking el ement wherein said at

| east one finger elenent is contacting said boss proxinally of said at |east
one boss detent and said outwardly extending rib being positioned in said
recess of sadtd pilhageringoassembly qhelaiy 1p fcrein saidoptyleatt ane gaptilevergdher ei n
said at |eas i].ewv . I | .

cant 1 ever od B eS8 erbp 81T es QoaRlicatel s th RRodeHthisgBR s of |

| east one r egsidboss afdisgidi dirledst Due fracess of ssidiifng| upges of agid plogdevded two
recesses positioned on opposite, sides of said plunger rod and positioned to
recei ve sai dinsiHdgarivoexgcergs mpsitioped gm gppesite avidss) af spidgphpgy, rod and

positioned to receive said outward extending ribs of said cantilevered arms.

23.  The syringe assembly of claim 15 having a discontinuity on said inside
surface of said barrel sidewall positioned to engage said sharp free end of said
locking element when said sharp free end is contacting said inside surface of said

barrel.

24.  The syringe assembly of claim 15 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.

25.  The syringe assembly of claim 15 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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23. The syringe assenbly of claim15 having a discontinuity on said inside
surface of said barrel sidewall positioned to engage said sharp free end of
said |locking elenment when said sharp free end is contacting said inside
surface of said barrel. 24. The syringe assenbly of claim15 wherein said
distal wall of said barrel further includes an elongate tip extending

di stally thegefr qmeRgNAFOhsBeRRTSRGRIAN 5 Wherdih dhid 16 dleg@hi 9Madkloh said
passageway in said distal wall. 25. The syringe assenbly of claim15 further
i ncl udi ng ashesédiettlcannul a having a distal end, a proximal end and a | urmen
t her et hrough, said proximal end of said needle cannula being connected to
said distal end of said barrel so that said lunmen is in fluid conmmunication
with said pagsaganaysyrih@e 2senibly &Y ciangel Rsarmdih ysaid sﬁdp@bfniél-%t%?lﬁﬂﬁi n said

| ocking el ement is made of sheet netal. 27. The syringe assenbly of claim
15 wherei n $emedf shasmoplastic metsgiehl |y  forned of thernoplastic material . 19
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