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many of these devices work quite weli, 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
25 hypodermic syringe. Accordingly, there was a need for a single-use hypodermic
syringe which after use will become inoperable or incapable of further use
automatically without any additional act on the part of the user. The automatic
function is much harder to provide because the means for rendering the syringe
inoperable must not prevent its filling or use under normal conditions.
30 A single-use syringe which automatically disables after injection is taught in
U.S. Patent No. 4,973,310 to Kosinski. This syringe contains a locking element
positioned in the syringe barrel between the plunger rod and the inside surface of the
barrel. In use, the syringe allows the user to draw a pre-selected amount of

medication into the chamber of the barrel and deliver this medication, as through
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automatically disabled after the injection or delivery stroke.

25 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

30  reversing the direction of the axial movement of the plunger rod with respect to the
stopper to move the mechanism in a step-wise manner to the disabling position. The
disabling position of the mechanism is attained by the relative movement between
the plunger rod and the stopper and is not dependent on the position of the stopper

within the syringe barrel or the length of the stroke by the stopper. In this manner,
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within the syringe barrel or the length of the stroke by the stopper.
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The present 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
25  from attempts to deflect the syringe barrel and plunger to defeat the locking
mechanism. If these elements were on the outside of the plunger rod, it may be
possible to deflect the barrel to contact the elements and defeat the locking
mechanism.
Another important advantage of the present invention is that in many
30 embodiments, detents and discontinuities that function to achieve the desired result
are annular, so that rotating the plunger rod with respect to the barrel will not distort,
damage or defeat the locking element. A single use syringe will not be effective if it
can be easily manipulated to overcome the locking mechanism for removing the

components for re-assembly and reuse.
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freely axially with respect to the plunger rod for a limited distance so that the plunger

rod can move while the stopper remains stationary in the barrel and for transferring

25  proximally and distally directed forces applied to the plunger rod to the stopper. In

some embodiments the distance of this lost motion between 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

30 discontinuities in the secondary cavity and/or on the secondary post that provide for

a limited distance of lost motion is within the purview of the present invention. A

locking element includes a central body portion having an aperture therethrough, at

least one cantilevered leg extending distally outwardly from the body portion, and at

least one finger element extending inwardly into the aperture. The cantilevered leg
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detents, and a post with three ama!!y—spaced post detents so that the plunger rod
can be moved distally two times before proximal motion of the plunger rod causes

25  the locking element to engage the inside surface of the barrel.

The two axially-spaced detents of the plunger rod may include two axially-
spaced steps, each having a blunt surface at its distal end extending inwardly from
the interior surface of the plunger rod.

Some or all of the three axialiy-spaced post detents may include an incline

30  surface extending proximally inwardly and a blunt surface at the distal end of each of
the inclined surfaces extending radially inwardly.

The syringe assembly may inciude a locking element having two cantilevered

legs positioned on opposite sides of the central body portion.



25 the | ocking el enent to engage the inside surface of the barrel.
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Pt hi 't havERedbahd8a Pash Hia-HE “ssomibenl BONThoaRad RclR I Te shernane
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barrel side wall positioned to engage the sharp-free end of the locking element when
the sharp-free end is in contact with the inside surface of the barrel.
The syringe assembly may include a distal wall on the barrel having an
elongate tip extending distally therefrom having a passageway in fluid

25 communication with the passageway with the distal wall of the barrel. The syringe
assembly may also further include a needle cannula having a distal end, a proximal
end and a lumen therethrough. The proximal end of the needle cannula is
connected to the distal end of the barrel so that the lumen is in fluid communication
with the passageway.

30 Another embodiment of an operable syringe assembly of the present
invention having passive disabling structure includes a barrel comprising a side wall
having an inside surface defining a chamber for retaining fluid, an open proximal end
and a distal end including a distal wall having a passageway therethrough in fluid
communication with the chamber. An elongate hollow plunger rod having a proximal
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el ongate tip extending distally therefrom having a passageway in
fluid 25 comunication with the passageway with the distal wall of
t he barrel wothes/@yssbnge assenbly may al so further incl userasnesdhss
cannul a having a distal end, a proximal end and a |unen
t her et hrough, The proxinmal end of the needle cannula is connecte o]
the. di ot sl EndofPEhEIEr PRf 08 FRATCERE SRR SPUMIG f rGady ® prowded.” A
comuni catst@sperWhdllidég RAFSQARMAINt with ARRIBRErEBASETRIIMIRY adfRal with the
oper abl e syr.inge assenbké of the present invention having passive

a

di sabl i ng i@gifeciutase atIthackarselband @ RAShpIPISICHEO erexigalafom Hhe i segling
an inside e pdef i i I R jd

P oxi ol oG AR BIERBEe) o cERER, Bodld pbffé nafiflg Ml HBast one
passagéwaycantieversdr leggixtending distallycotwandihc &omothewiodly poéore h@ind et jeashone

T/ Uszo0drodheo Feu, P ot M e aRhaBly 1oh hp@adhedid surtace of
def ihni ng abeﬁ)eirrtely. i"&?nmmdir]fgaéie_nﬁentsitscmarably nﬁiglageé v@itfﬁ_ﬂgé ipoet feheﬁ’ﬁ{f}f‘!ably
wth a perlpher surface formng a seal. wmth the |nside suyrface o
the barrel® ﬁae;E%%stﬁ‘eﬁﬁ?%rpﬂgﬁtﬁrla&?%qey Srctitent %re&rﬂﬁﬂgor indexing the
el ement. AodigekbRenditefidaly lrﬂmbttsi@rzgea: r@@_wrmP Fed ¥ PRSticA o AN iphehgh rod
| east one 5 cantilevered leg extending distally outwardly fromthe

body pértiterirawHiigintpdhgichaneberay foidndeidag de lngking elemeqh distally on the

directed ' nai ; o
Che e SSLRY h lceP0ng DA o B5L B B SPbLeBe L fdheivorn

engaged wifiuigt flegn phemp@mbesdthrougy the peasdgeyeay. StStuctureeisi slsprpeivided for
for indexing.. . [ [ Y. i e upger., r Ln
broxi mai. adiisn el RS Ry ERE R SoBe i etebty RS e Rt ow
and for i ndexdexirtichef iheclkckigg aellement arch &dradgpyyiog ptdemalpahd afisthihedirected
st opper. dyring. distally directe tion of the plunger rod for

del | veri nlg*orcfgﬁ? ?%895?%@{% @;H?Wﬂ%lfﬁ‘?r t he passageway. Structure

i s al so provi datheflocking icérhéemdmay ibal mide er Bhy@Retal 8lict BS swifRpSBteel and
with respect to the plunger rod to allow the indexing of the |ocking

el ement alb® FEIPPEHPIAY BRYMRBRINIMPd A hAmopiastiy mgtedek ed 15 forces
to the stopper At RndiRiPEHNIR" ahOBpertife | SFHGBY a85ENBR! FBHhePPresent
made of sheet netal such as stainless steel and “the stopper may be
i nt egr al | yn¥astisadnoiidensivobiraden eonteglling ie. freg exiaé maiawodi henstopperawith
oper abj.e | r L: | 1
oP Lo VA% PRSP Pl bIRBBESEER cclBRl LPCo bl SRoremprter e
20 r espectplumyarheodp Withg ezspreat to othiee bjoppeete ndvead adydbmg aheopassive disabling
uni nt ended rmverren; Rf t he . N o
elements of the syrninge assembly while not using it for its intended purpose.
Structure for controlling free axial motion of the stopper with respect to the plunger
may include the inwardly directed projection on the plunger rod having a free end
25  frictionally contacting the outside surface of the secondary post increasing the force
required to move the stopper with respect to the plunger rod.

The structure for controlling the free axial motion of the stopper with respect to
the plunger rod may also include a proximal recess in the outside surface of the
secondary post adjacent to the outwardly directed projection on the secondary post

30 and a distal recess in the outside surface of the secondary post spaced from the
proximal recess wherein the distance between the proximal distal recesses
corresponds to the free axial motion of the stopper with respect to the plunger rod,
with the free end of the inwardly directed projection being in the distal recess when

the seal of the stopper is closest to the plunger rod and in the proximal recess when
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pl unger rod with respect to the stopper to avoid cycling the passive
disabling elenents of the syringe assenbly while not using it for

its intendew pos/pesse. Structure for controlling free ar¢plsnwiopssesof
the stopper with respect to the plunger nay include the inwardly
directed ] [ r [ free .

Fri cti onally €anelan? Ry (ARG R 1Y Pty b8C B 4205 apptipd to he
i ncr easi nglumhgerfrodde moegthe frde temdnafibetimeasiiyogipertetpgrbjecimpeat oft either of

t he plung rod, The.structure fqgr controlling.the fre i al tion
of the stopREPCRRTH ISedfRle” 1N Mo [FRBEITTEA fagVal e Tomrnderignd the
proxi mal reasEs SUﬂfabBQ)fothbS;f,ét%naugf po& Bdtwicba theeeepdedsy th@eby holding the
adj acent to the outwardly directed projection on the secondar

! ' ) . y post
30 and’a AiQRRAT PeltedSiRInTORE 260 RPYEA JF‘P%C%OS_CBWHS(]é”B'eEF@nB%FPWaB@%tOf the
spaced fr g'ﬂaét}é‘? forRB Ot BB ref R Tapes F‘éc@s&&eindt'h%t%ﬁdﬁﬁft n%\ﬁ?%ri;é f(()‘:?nfti%uered

pr oxi mal stal recesses corresponds to the free axia Ot
st opper wigththaésyean theo stappeplandgihe plodger wid Are e theie extameopositians with

. dl . . . : : ; _
sonl of "t nE S oD PAcH Bifdrothe ReBond of e I By, LEEERS MRRigh Mefessoy
recess wheaxerts SHOs2OGND 9530 rdeCin HIR? 0084 04386 rebesseasadndodedifadly no more

stopper, i s, furthest.. fr.omthe. plunger. rod, The force applied to,the

o1 ungel® 309 G5 eRne e B rBrareRfdidetiy rbikaP <ier 8 ERehS s Pridare.
out of either dfhe §thectirecres s6mtrolngrRAtieEluidaniistaerdcess i fRAItERE dupface
nove the free end al ongﬂt he outside surface of the secondary

bet ween t HY thegesilary paghnasy the Aintal gndiad the seeqssiery past eaTa {ag e end

most and pyroxdiBhwARE dResidd Bﬁ)?eéii%iils hNhe2@Bldl GRELQD when! M€ seal of said
greater force. It is preferred that the recesses in the secondary

post are COPPRSIUR ePsesbia thet Plunesr todesas thap e fainel aphbeptapgidrplvngerapd to
in theid [ I L A P : , 3 .
of the mi ity e ree, Eh WS, el MBS RARCISS pIEOIHE BEE of (I B i 1=
zer o f or cagroater earsinef facee Eiuirbe to eteessbs faederdkbslionglihy ontsidmsefdd® of the
than 25% of  the for he i nwardly di.rected projection exerts on fhe
out i de. scFRBgan hig Libfenf tRiShd S ibETy PGSt bt Vb sl B e
recess in gilegerubsivael terdpptieationf oft dutd gezendarce. post near the distal
end of the secondary post, wherein the free end of said inwardly
directed projection is in the distal recess when the seal of said

stoppefp i s closest to the WrErepESTRIPIFIONIF trhg brrgeiNpg! ied to
said plunger rod to 15 nove the free end of the inwardly directed

proj ection out fdg. tife2 apsPaFtiveedewfite syiings assentiin of ihe prgpert invention.
Secondary post thierely hora g aang Sa Ak bhhe Frofhfl nd BF the syringe
respect t casshkably of Fig. 1.
Fig. 3 is a cross-sectional view of the syringe assembly of Fig. 1 taken along
25  line 3-3,
Fig. 4 is a perspective view of the plunger rod of the syringe assembly viewed
from its proximal end.
Fig. 5 is a perspective cross-sectional view of the plunger rod viewed from its
distat end.
30 Fig. 6 is a perspective view of the locking element of the syringe assembly
viewed from its distal end.
Fig. 7 is a perspective view of the locking element viewed from its proximal
end.



pl unger rod until the application of said greater force. 20 BRI EF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 is a perspective view of the

syri nge aswedgvefsot he present invention. Fig. 2 1S apCT/us2008/001386

si de-el evati onal end view of the proximal end of the syringe

assenbly of Fig. 1, Fig. 3 is a cross-sectional view of the syringe
assenbly of Fi 3"9|8tl§|@eﬁe!§i)§ﬁtgfe yisW phinesstopper gf the isyringe @ssprably viewed

view of thgRlidnesinapdn@f the syringe assenbly viewed fromits
proximal end. Fig. 5 1s a perspective cross-sectional view of the

pl unger rod vi éi@d® fSr&)'nemlededjpsrtSaBCtewd\newmflﬁn@syrmge&sasepwyspect ive

distal end Fig o7 § &7l bHGET St R TERE Vodar fo® Svineh assembly of
vi ewed 5f r diig.i 3 showiogithalsyriegelasserivifly 2@08608é480 PCT/ US2008/ 001386

Fig. 8 i t t opper ,of the syringe assenbly
D Gwed | Trom PO ol e EaSd phiBl iR et Shal il @ sht Sisas oSkt By of

of the syrHigg®sheRBGRhY syﬁh@b aé&em@y%ﬂe?fﬂ@‘ r@?é‘s;ﬁ%’hbh akroke. ,
cross-sectional_ view of the syri nge assenbl y of 3 showi ng the

syringe assenblfjg-bb4 i an @ﬁ@rgﬁ gartgl Cf@saﬁﬁcéﬁﬂ%lr‘g@d Oégh@ isufinge assembly of
Cross- SeclgNAhRY 1RE skt ¥EddMIRy ARFREY MsOlispdiidhg SyafgWi ng the
|y after t e B %e. g.

syringe asse ; i rst aspirat is an
enl ar gé&d parti &lig.ctdissan eotargedhpastiabwrass- 3%08@r@im@f&bseyﬁm% agsembly of

%k 5. “13 9SOk YR Ae SN, I BaR o Lol REPRL AL B
assenbly of Firig. ® ssfmmengargém pastial ng:e;samﬁl ﬁfbélévu@k dfhﬁele siyande aks@anbly of
second as I on Str 14 1s an enl ar I a

o ose- sectirap o EN BF SiAsLgsseiul 2BBe Ameso R oREOnF G ng t he
syringe assenblpig.afs & af epREGES f)aﬁti%lt bﬂigsoébc%ﬁ@k\ﬂew%f%e %?rm@e QQsembly of
enl arged partial cross-sectional view of the syringe assenbly 15

Fig. 37shd@nyShaingyhe syengsassambly duringg secore @mpedlﬁgygea’mkﬁg
2;; Ioﬁge glsgenéﬁg S18 1% £RleAlB6EH Pafifal Rlosl QR BoRAMER M thd sGMh Y ab&émbly of
Fig. 3 showmg the syringe assembly after a second dispensing stroke.
Fig. 17 is an enlarged partial cross-sectional view of the syringe assembly of
Fig. 3 showing a position of the internal components including additional structure for
20 preventing reuse in the event of an attempt to withdraw the plunger rod after the
second dispensing stroke.
Fig. 18 is an enlarged partial cross-sectional view of the syringe assembly of
Fig. 16 showing the further interaction of the additional structure to prevent reuse.
Fig. 19 is an enlarged partial cross-sectional view similar to the syringe
25 assembly of Fig. 18 showing a discontinuity in the syringe barre! for engaging the
locking element.
Fig. 20 is an enlarged partial cross-sectional view of the syringe assembly of
Fig. 19 showing the breaking of the stopper at a frangible zone.
Fig. 21 is an enlarged partial cross-sectional view of an alternative
30  embodiment of the syringe assembly of the present invention.
Fig. 22 is a side-elevationa! view of an alternative stopper of the syringe
assembly of the present invention.
Fig. 23 is an enlarged partial cross-sectional view of a syringe assembly using
the stopper of Fig. 22 showing the syringe assembly before injection.
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Fig. 3 showi ng the syringe assenbly after a second di spensi ng stroke.
Fig. 17 is an enlarged partial cross-sectional view of the syringe
assenbl y oWwo toogosrdoshow ng a position of the internal ¢eBoASI0S:36

i ncludi ng additional structure for 20 preventing reuse in the event

of an attenpt to withdraw the plunger rod after the second . )
di spensi ng st r Ji@. 2fi1§. an griasoes Renlialy geas-sastianal vigvs showdng it dnteraction
vi ew of t hestauk} onl ] ddish f

i nteraction o%é?ﬁgggaﬁ?%ﬁ Qj@??ﬁ%ﬁu?%%%%&e%%nt relgsl&eﬁbel%e’g. 19 is
an enl arged parhiga?> & aR enisged padial erass-saotivnalrview af the syringgyesgsmbly of

enoagi g g 2P shobing D SR GREL ke dedehdBBRMAPRER. '
(l; : osii- fect :c onﬁIFig.i_ gﬁ/ ig:ar; {ea!esgfd; Wéasaegﬁﬁyctgnal I*?izegv isl:ﬁvﬁi@%?margntgld‘mxion
parG?i al gc(r%oes ?5@5% gtﬁQPeW%ﬂaP{S’f‘gﬁﬁmé# c?féﬁﬁgyri'irw g%ﬁ?’%?t‘%(?&?%%g of gt he

syringe assenbly of the present invention. Fig. 22 is a
si de-el evati onal view of an alterpative_ st 050 er of the syringe
assembly of the present inventionPEFALEBDESCRIFERANIr ged parti al

-sect i onalRgt fioaFBUT | i | i L i
Cross- sect | onalRufeh@fto dFigk! oap 2SS/IBL Y adktinitdy égd‘%@@ggg%%%% SGEéaEbung

22 show n% t he syringe assenbly before injection.
PCT/ US2003£80SBEqYGRES a4bareelatil @idas goungrir 23seimdy &% - fartal dfainoludsy a

show ng t i t t he .st; d, pl .0

Syri ngg as ghgrﬁ@ﬁ g’?%éF?’g?” ?@ H%ﬁgg %E 'ﬁ%ggﬁﬁﬁfﬁggrﬁgﬁﬁﬁq & ghé’r‘wb&rh%s for
cr oss- sectretaiahg Vvl oifie baeesfarthegmchsiwsrdl ypaof prokirgal €81 2hewd rgdistat end
syringe a after ,the seco spiration stroke. Fig., 26 is.an, .

exl arged ?gpﬁéﬁd'ggogsg@%t ™ ﬁa?gv %Wgh%ml)?lﬁsatgﬁg"ayn?gr g&“’tq?%\'iough in” fluid
bet ween t hwnshapipetioramdthphengeimied lof thishemsydinnge, ass izt ywaf oﬂ:ﬂ'hﬁbtl)arrel
20" havng BAYES ENGTIRAPIE SLEHERING S5 T NG 08 heline s BaRFegeay
pl unger asperdmhnugh in Bald edbmAtinidgbHARh the %%da?%@#a?% tﬁé%tﬁﬁ\lvéli??m this

having an inside surface 24 defining a cha or retainin
fluid. TheBaediment. armeb21isHee igbslesn bpedie srorulaad7 badngz pieyimal end 38,

her ot hr oubiy 1 Pl 28gra bR 4 Berefolift o pRASHER EfffYorthe needie
enbodi mentcannhig i8i aftagheddd lelofgaid dp B sekhat the lumen of the needle cannula is in
20 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 needle
hub engages the elongate tip to establish fluid communication between the lumen
and the passageway in the barrel.
Plunger assembly 22 includes an elongate plunger rod 43, a stopper 81 and a
25  locking element 71. Plunger rod 43 includes a proximal end 44, an open distal end
45 and interior surface 46 defining a cavity 47 therein. The interior surface of the
plunger rod preferably includes at least one detent. [n 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
30 step 50 having a blunt surface 51 at its distal end. As will be explained in more detail
hereinafter, the present invention can function without detents on the interior surface
of the plunger rod. The plunger rod also includes a secondary cavity 52 at a
proximal end of cavity 47. The secondary cavity preferably includes a distal end 53

having a distal contact surface 61, a proximal end 54 having a proximal contact
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15 includes an elongate tip 31 extending distally therefrom and
havi ng a passageway therethrough in fluid comunication wth the
passagewaywonodi@rgiost al wall. In this enbodi nent, bar pet/ubogbisss
i ncludes a needl e cannula 37 having a proxinal end 38, a distal end

39 and a I 4 t t The OX.I nd . of he need| .

cannul a i s E{?o%égp g n%'BHﬁhaIEert% I u’f‘retrli"%fer{‘ﬁ%d‘me”t the
needl e carﬂ1£|d:tmt|n9|ty ncd&ﬁpffaésaﬂ d)rmorm‘umdrat irvartiyt Rirpargageyeyticd 196.t hehe
barrel. A needl,e hub X tsﬁo attached to the proximal end of the
needl e canfRFCEIEVCYLS JUREr Yétm%'ﬁrt“%n FRYH 47 hTLI’t? BRgage suRRse of the

el ongat e tddeoh@agsSéallyiis Ro fihtdi#kt GATATHHY %bb@ﬁs@%é@tﬁ@ §t§;§pérulgﬁ‘Fbe ;hove

the passageway in the barrel. Plunger assenbly 22 includes an
el ongate pilewithotesasst & dhepengeg1rashipraa IZBltéId)ckSta@C%I efrerwil 7ie seen

Pl unger r I | 44 4
interior %réggggﬁéngﬁ lsﬁrlnﬁhgﬁ “@%}? t% ﬁ&lﬂ% B@ggﬁ QIfﬂe erfﬁggper?d&@ig of
surface ofthengoppgrualipeys thal ankefga Iehehrmzywtl tncinddxesthamgheasstequaeceieifqmsmons

of the. pi 0igeh SFac 1 Foa File slRERER ERbaly b EpktudliBrels o on

the interior SLBtbaper ®f rﬁdnmesaa/pt@feraﬁaﬁhrdiﬁérﬁniha?ﬁé@piéeﬂlﬂé eleBEnSEEPaving
50 having a bl urface Its distal end. w Il be explained

o ol pBieral Sha 83 Tortiad ;5 I HPaREIoe subtaee (el ibe (giTel A post

wi t hout degsBkten@8 pkdiemially BohPtheSsddiRgeie®nt Qﬁd HEH %gﬁrroxfn‘?éi enﬁ‘ﬁ? a distal
plunger rod al so includes a secondary cavity 5 roxi mal end of

cavi ty 47.enth8 3Be pheferably ay leapt M%ﬂ@ﬁeatﬂgnitﬁ@pda@% Ian i%emboérmalerssthe at
broxi el oot PONP AR ISR B B TR s 8 Lot RS o post
and at | eadateninereférablynbitnoott yecdssesiynindureshas irtivedi stefacet 9 and a biunt
The. scontE IR rt FE°uRRF <Pl AL MEIE! Yot cAS Tl bR S%4ERa i rore
primary pquJaIsmeoémaﬂI@r itsieceitdiar shec puntigw i of the plﬁs@hﬁ@rﬁvéﬂtbh fohénclude an

t t t 5 | h t 1o
he. ol unggFPatimEDs haVIRE i ot Ve EAEBrae ase b gy s od i ol

this |ost armuyonaowwm@mrakinwa‘eﬁdh@f phstngrer ’Ih@dséc@nﬂﬁr’ﬂpe éidﬁ@l@ﬂé@%tbhbxmal
of the stoeger allows the | ocking elenment to index throug

sequence dH84i 13 dirdal aRd P and ~h leard CP'&:I@I%?@”B‘I‘“*%@“SI*%MBC% {rhéhis
barrelyt 0 hEYERent HIin:BﬁﬁndIfyeJG été’PeRﬁ I &éje'cﬁ&lj\ ggﬁﬁ g @%ﬁli?rf?gh% s]yrface 97
nt A Beriphefal s

circularly-shaped sealin rtace
83 f or ni ngharepsal The Isacrnmtary postis mmt‘tcateei aifleaﬁepajﬁalneln tha prsendagscavity

g);t egdz pr&th%ILXQéF 248, t h@s ?T?éf‘!ttoﬂgd %e?gﬁgbogé.' dthgaaluﬁggrr ch(d n@fre%n% move

axraity with respect 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

25  proximal contact surface 55 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
piunger rod.

Locking element 71 includes a central body portion 72 having an aperture 73

30 therethrough. Preferably, at least one cantilevered leg extends distally outwardly

from the body portion. In this embodiment, there are two cantilevered legs 74

extending distally outwardly from opposite sides of body portion 72. A plurality of

cantilevered legs or other spring and/or resilient structures for engaging the interim

surface of the plunger rod and the inside surface of the barrel are within the purview
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end 88 and preferably at |east two detents on its surface. In this
enbodi nent, the at |east two post detents includes three

axi al | y- spagegigpstsodet ent s 89. Each post detent prefer@btyzobuiaet
necessarily, includes an inclined surface 91 and a blunt 15 surface

92 at the j,ncline face, ex

n more dbdds PPl ilerfRR ARG ber T8 net 7R g BB P seic
i nvent i on dperture| urdehzaremmﬂmﬁntmm fihgsn algntenp@stendist frodimaligt lﬂ%ﬁdly Aom
secondary ost 3 ex 0 xially fromthe proxi nmal end

of post 8% R Shetiec or B&@aﬁ %@% ga?efr%%z?%lmd@%ﬁ gshagp-esteqd 76
end 95 an(ﬂjlr@btelde@@&vaﬂﬂ? fﬂjrﬁ(‘é?@aglh‘g'ﬂﬁé PBide! Surfidk! SiCBe BahdiNi BheQharp-free
enbodi nent di sconti nui 96 i s radi al projection having a

di st al By- ¢l ¢i¢h g&ﬁﬂh’@éew Iesr@ne%fomne@ a@ewn@mfrgurﬂiw ¢anabiss pt eregraing
at |east pa&idsald %un‘fébet Bﬁm%e:fé}%ia&ycw p@%rr&nﬂéﬂ&eﬁmwgﬁom@ jeeth
I‘ ee

ment i oned her el nabove unger 0 nNove axl a

r espect t@rldhﬁlestlkﬁ)peThé doclangle‘renmdt cma}t deceadei oha ivarietyi ef materlals or
enmbodi nent t n i recti n

P o0 brongarina e i haetlatsng0Eydt AT IR 1d R p BB re€ i Thace of
secondar y naeial, tandaindé @isd beef@rek Ith‘mtl th@D@itwd%@mﬁg etfmamdbdiiskatally formed

conta s rface Q1 of the secon cavity, and in the other
di recﬁb R Sk rg%t@bﬁ%cg}ia,s ﬁt@ﬂe #€Bht i nuity contacting the

secondary cavi tltytﬁtbs@rﬂﬂbdiﬂﬁérhyp!dﬂngbh%ssﬁhﬁf}gﬂﬂ hag- beL%gérﬂgle%' gmﬁ'éemng
71 includes a central ortion 72 having an aperture 73

t her et hro%'”@?@ﬂ@rﬁm"y'”& he digtal e@ﬁé)fdamgqre'vé_ Teg st @ha@pper 81 is
distally %Ws@hﬁddﬁ{oofﬂet ARt WY POIH &gng fﬁo@c\;ﬁ%ﬁ}eﬁﬁ@ TStJ?%&mg

are two cantilevered |egs ext endi ng y out y fr
opposi te sileraentof deflapmaﬂtlbmerm legSp'M-Jreatarﬁytom‘ardaa:ncuﬂadyﬁhededi egsling

t th
our faag oPRNER B8 G he SabacicAt RN B B RS Ged Afsdrigy s Then
wi t hin t héngautedi iety barteViD) ﬂﬁ@tﬂgjI'Of@ﬁd;ﬁ%@rcﬁﬁﬁélﬁﬁﬂﬂ%@@ﬂ?ﬂﬁﬂ&lfpdshen Hlustrated
t t t i nge ment ex s, i nwar
Pt e aa o S g M. 8R! 1 bur dke b RUneY b aeSerBl b Bresgdocking
proxi nal | >e|erﬁmrﬂ1 yhtd rtamdnétheeﬁ@@fttw ?lur@@eho@fanahﬁs@r@ﬂgldt@m%rm Ire@%$he
preferably includes a sharp-free end directed outwardly from

engagi ng RN HexiFE! @lﬁ‘ﬂf%fcféarfﬁl dhandaiheslinserieg diaiqskindeelesasyglusger rod

the capti ligyer&drd:x@falrstil gﬁhgq;;yﬁﬁﬁe b%”@py configuration capabl e of
engaging the inside surface o arrel, such as a sharp edge or

one or nore poﬂmtfwnt’ﬂ@épﬂsmgmf theesyringe. aS‘ShmbISOéﬂokm;g eilee’rmfl’utﬂnaybobl@oned
made of am}{ﬂ’{t{ §r¥ar§ffre'éaéﬁ rél ﬁntag{ln%&%r p_e?%tr saﬁg%eoé% {dﬁgtpg L&Sod proximally

however, ave a ree"en
of amally—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
25 the three axially-spaced post detents 89. The proximal end of the secondary post 93
is near or contacting contact surface 55 in proximal end 52 of the secondary cavity in
the plunger rod, and the inclined surface of the most proximal post detent 89 is near
or contacting contact surface 61 at the dista! end of the secondary cavity. Contact
between the proximal end of the secondary post and contact surface 55 in the
30 secondary cavity and/or contact between the proximal most post detent, and contact
surface 61 defines the proximal most motion of the stopper with respect to the
plunger rod. Both contacts are preferred for stronger resistance to excessive distally
directed force on the plunger rod. Stopper 81 further includes stabilizing member 84

positioned proximally with respect to sealing element 82 and having an outer
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netal, and it is also preferred that the entire | ocking el enent be
integrally formed 10 from sheet netal such as stainless steel. In

t hi s enbodmoemeg/oopisunger assenbly 22 may be assenbl ed bycrosedienge

| ocki ng el enent 71 into the distal end of plunger rod 43. The post of
stopper 81.is_.then serted nto 1 he.distal nd of the unger

t hr ough aﬁé’??ﬂ?'gnf‘? QWBEW‘% eBPt@ﬁﬂ‘ff‘e’ﬁo’% t”ﬁ%\tse@éﬂﬂ ?@ &g ! [‘éﬂ%ated
74 extend if Rigr s Stasiidigg nyersbaned nasaln Botel 2iRbREBAWH %fpﬁel@ably less

stopper as illustrated in Fig. 9. The plunger assenbly is
i nserted itheo t'&%ﬁﬁél*ﬂ@f’?fﬁ?ﬁh@m agpish inpsalENg ) SOPPES tPH@GIﬂﬁﬁlmtBﬁ seal

posi tion igdnysdr %‘ié?ﬂenbﬁbrgi Qérf?éa %F%ége?lmﬁéglen%‘? a?%rﬂhggsqd%‘%ﬁﬁHPé % the

may be assenbl ed by inserting | ocking nto the
of the5pl bagel, arsttampintaiseths sigppenppe posl alignroentheubstagiallp mexallehlto the

end of bar i nserting the | ocking elenment/plunger rod
20 into tr?é(%p?féﬂergrg{w%é QSH?I the syringe barrel. In the initial

posi tion of théssyilibeehassethel yperbtiokiohtheeprimgst agderhBlypsisthisi @neediment
with its sh rtﬁ)-fr interior surface of .the

pl unger rdd ﬁ%’\?tl ?ﬁp'@goﬁ%?@ PJOQ‘%é%EYﬁ st dispenpipgorggiegtion stroke, a

st opper S%ebén@%%btram?dtrblﬁb Apar s l#lh@! di {)@ﬁsmb erklh{éﬁn@rlu fBRE aﬁbr%lch the
that finger elenment 75 contacts the r oxi mal of 25 the

t hree 18xi &Y11H9% wdh%ﬁp%%ﬂlsaé‘{e@ﬂ{ §n@t@er afﬁséirqﬁ%@tf%p '%ﬁHemeQCheThe disabling
secondary e‘i’é}ﬁéntg?’ revenfIRRT indl IF%\%%éﬂgoF%‘é ascth;?éff ﬁ%«h’l@:l spjrating
pl unger da the

proxinmal end 52 o t he secon e/ cavity In he

i ncl i ned streftyetherelhémiting therforctien Obtblﬂ Ssdmgermssembigs tmaasingleruse. The
cavi ty. | CoNTIRE M s Bas RE S baRlsdER T shlp o9 bt S %8l sgaces
cont act suleterde i53he mimm@r%dsmmldamndmrldfyaﬁaﬂd/—mao@dnp@sitddlemwe@n the

the pr XI nost , post dgt ent act . surface 61 s t he

o ox 1 MR i Frcotial R e iR SsBECTaY Taen Mgt Agiermingg by
Bot h Cont aled positien pr ﬂi‘eehtﬁtﬁgfe@éméhtfwmﬁl@ésde@ﬁtoSﬂ’%ﬂfeQeﬁt@ lﬁXIﬁ‘@éﬁmbér rod and
distally directed force on the plunger rod. Stopper 81 further

i ncl udes St2HFIENS AR the finres 2t tha ime; ofifiat Byex Fﬁaex@mmet ? $¥ingecith fvo

seal i ng eljemin iPha Yirag r I/
PCT/ US2008/ 001386 dlrarajeﬂr% Jod i | %ﬁgnﬁt?ﬁrﬁﬁﬁe&g é@rrgﬂn%lsz)orﬁ)pe{ cepbe

seal i ng elsERelad Wsthiel ysgsasad émrlngmcamaj)le tweststiokes o faprratiolses. Fhishissan
an oup I@;t%g&g@atgflefmmmg .rwe%ilsrﬁ%maé & Shiitle SDATd BESH8Y O, 68 P ileq

e stop € sea
t he peri phéthaliffengnt anﬁmﬁﬁwmdmfonegjmm:mgnt and the side surface of

tsngs?ag'?ir ;ﬂ y g&ga?%[fiﬁ%l é,? lrl]ﬂ, tthgesysnina paesrs;e‘ranb?ly Rwoasyt ngvlvlbgenusec} to draw liquid,
such as sterile water difuent into the chamber of the barrel by applying a proximally
directed force F to a thumb press 57 on the proximal end of the plunger rod while
25 holding the syringe barrel. This causes the plunger rod to move proximally with
respect to the stopper until distally-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 the proximail-most
30  axially-spaced steps 50. The stopper can now be moved proximally, through action
of the plunger rod, until the desired volume is in the chamber, as determined by the
user. It is an important feature of this invention that the user determines the voiume,
rather than the structure of the disabling mechanism dictating the volume as in some

prior art devices.
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axis of the syringe barrel. As will be shown, the operation of the
pl unger assenbly of this enbodiment includes a first aspiration

st roke f ol Wowsek/dey4sa first di spensing or injection strokenuseoos@cand
aspirating stroke and a final dispensing or injection stroke after

whi ch the 10 syndngedipeht 38ef ngﬂa?ﬁ%%leﬁwa M@P Y BlspBRBL] %tBQ{' vial of dry

stroke is attenpted. The disab enent's prevent or I'nh
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limting t I
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syrlnge ca e of two strokes or our strokes.
i mportant UDencdnnetirﬁetrﬁane&tamfaéﬂmgdetcasmmgl@‘ tbgefa Do dedepesiBBy When

can be prqyi i t ions bef gre .di bl i ng.
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Thi s causeBetihgdr 4b@es dispenke [iHDMEd iR FroR] 1k cynatnhberr;ﬁﬁpe@rte;a@nm@ea vial

stopper until distally-facing surface 97 on discontinuity 96 of the

secondary YPREBRELLEUCHRar dI y- di rected projections 56 on the
pl ungeys rod. AtWFn@ﬁ theafRudrt "Bnd 1tHE EPBﬁ‘ﬁhfébdﬁéHa%&%P{ L eviahed. |tﬁe9§y7iﬂge

nove distally al ong an interior surface 46 pl unger rod an
snap past aﬁsamb!ssg ffw:@res;enbfnvah@orpmm new-beogseB® withdravy thep sanedstituted,

steps 50. gg&éﬁf R'E@(ﬁ rp&?iﬁe nl?t? t ?mBéP &’ H%l A%Wgﬁa%aorﬁeag%tegp ﬂust?egted

the plunger S|re une s in
det er m nedniygs HE arus®s.. Bytappbjlra;na |pm0mnaay}ﬁ|réﬁati doreedt ta tirnesplmrﬁg&amd)d oihile

L. i sabi TR SRRt Go dietioks egPeneet, Bl IOV nc KR dirSgfin whie

devi cex).  U3chiy 286971801 RETiNS2RO%410Ata8Mant tauitd itdi domRBatticiBtd the post
t he chanbe now be di s‘pensed into a vial of dry medication such

y
as | yophi Ic{e}%ﬁ RRdNEaBPBRE! f JTOXERYNIPIIPNtGToME ARNDET Q¢ reausgsithe Frgking

element to move relatively distally along the inside surface of the plunger rod so that

the sharp-free ends 76 of the cantilevered legs move from the proximal-most axially-

spaced step 50 in the plunger rod to the second more-distal axially-spaced step 50.

25 Proximal motion of the plunger rod also causes distally-facing surface 97 on

discontinuity 96 of the secondary post to contact inwardly-directed projections 56 in

the secondary cavity so that the stopper now moves proximally with the plunger rod

drawing reconstituted medication 34 into chamber 28 of the syringe barrel to an

amount determined by the user. The amount of medication drawn into the chamber,

30 and therefore the maximum amount of medication that can be delivered, is

determined by the user at the time of use and not by the placement of the
components at the time of manufacture,

The syringe éssembly of the present invention is now ready for a second and

final dispensing or injection stroke which is best illustrated in Figs. 15 and 16,
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12, the first dispensing stroke is acconplished by applying force F
to the plunger rod, in a distal direction, while holding the barrel.
A barrel fWwamges/®Msbs provided on the 5 proximal end of ptiresioeoedsst o
hel p control notion of the barrel during use of the syringe
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so that ¢ REPBERRBEY HRR ReT celh PhER PR prueisienrergr aRgEPTELLe foice sarp
dr awi ng rem%hdﬁ utee af nmeslileading BlddAentnietheh antbethe28yriget Barrsl Wal g8 more
barrel to an , anount det erm ned by the user. The anpunt of nedication

drawn i nt PTEHEHKSRssted §aceaﬁd1Wéﬂéfb?féematetomrmﬁﬁyawmth@fsyrmge The
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ready Tor ifiges %?%@Edsggs 16 Nl HeoRERARING" st Bt hb98s 1 5 kb Cdirdction

which helps prevent the reuse of the syringe. It is desirable to limit the proximal

motion of the stopper to a distance that will only allow the syringe to take in a volume

25 of less than 10% of the medication dose. 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 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

30 Fig. 19 to further improve the engagement of the sharp-free end of the locking

element with the interior surface of the barrel. In Fig. 19, syringe barrel 21 includes a

barrel discontinuity in the form of an inwardly-directed projection 35 on inside surface

24 of the barrel. In this embodiment, projection 35 is an annular ring projecting into

the barrel and extending 360° @round the inside surface. The discontinuity may be in
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WO 2008/ 097480 PCT/ US2008/ 001386 Medication 34 is delivered to the
patient by applying a distally-directed force F to the plunger rod

causi ng t hevgpdovga@essorod to nove in a distal direction WEhuRsaRest O
the barrel. As the plunger rod advances in a distal direction
engagerrent of. _sharp-free, ends of the locking element with t

most di st aie BPURe féﬂr?%afsaf%ﬁrcz'asz. an gl degess ot ape %d“ﬁi?va@q%ans or

| ocki ng elreoesyesdsisdpd 3o saghfeishbimngee elRMeBtof7cRihgt SEmeRE kNG further
el enent rides over the distal-nmost inclined surface 91 of the post
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asserdl Y Ry REERISEbARuSoh SN P 10 SR Lleth, e B4 B ne
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barrel to appd€atidn mﬂmoeyawa,gmoaMiyhimecteﬁ fofree tdﬂtb*re pleegew' ol ie ansetaing to
| ocking el enent t yrin

di s S
T ust Yo b T b el g HhbR0 e SEl et e e it parrely As
in a proxiinedtratéd a@tmgm 8 | dncRI200whé TeariRfisle gBing afl thi® SMBEditnaHi Osrbfetably
di stance until the sharp-free ends 76 of the | ocki ng{_hel enent snap

past the diOSAR{ISEERFOT OfREUPRUNGER-SEEHON drega ydiThisi weakein %@'OMhan
of barrel {#d. po%ﬂ&@@%@e‘&ﬂnd@w@d@t% inRIrQAhSBLIsRIE b E%neorlf'k%ulg%@?%oted

surface 58 on the stopper 1s’positioned to 9orce s free ends

of the | odkah@eeﬂrmm Zanet erit berachiaved isymangevayarsush amfdrmirg portiens of
proxi mal | i HRe t t toi Ly r .
the syri néegj %‘ﬁ)@bgg gegﬁ;%t& ace cr%aésegg’l gﬁnh ar 8%'89h§8é8$rg§/ ére @%gﬁa&ma‘
nor e i ndi dathnattocamiberdraaesf thaaoﬁ'angabhaedom@ glterirer thet lhecd @f kheagzone to be

Tt Ene kel (AT b BERapgaPe R bLaoRRg BiecSlonar of HERretnSfhraR, bSing
hel ps pr e\tBetwéeh@st enteriglf tot foemsihel AgRs ahdl the ltesi Ta®|@nkoof fdiiubed REoss-

proxinmal o of t st opper .to a distance that WI|| only allow
the syring® 'Bn@ gKgajl Séra\ﬁff) Bﬁ{ae'w grerelyderiesgntative b thesre MiABYi Rossibdites

dose. Accofjdb@hith AraCihemaesui/Rine 8f t Busléent ivenBbHNIRYe frafg i%t z&%e is an
the syringe barrel results in increased force of engagenent of th

shar p- f r ed"®@REINbfeatWE Po#e Mgesandiayantiont einehdhearealiest jares snfathgcﬁyrmge
Wit hi ot h%s@%ﬁ%‘lf%’aﬁfbé A £ S8 Une! PYGHHH %Hdtc%rgﬁfﬂy ‘%Z’“féﬁ%% for the force of

di scontinuity, as a recess or projection,
surf ace ofbrealsn@a:rrr@Bcorageqtlhguwthautedeedmg&o cﬁmgprom'se owother elkenents of the

OV G BR8SERBl AL Re B AR R Eoh s RSBl RLlone

21 incl udedsa prda‘arerteglr laizted vithilithy plunddrerobowhea itais difficult to access from

I nwardly- dolurtgcci ti?ef s r?r%el 8arrgl5fo?nhé gaép%%eso rcIe?eatmg the single-use structure of
25  the syringe assembly.

Referring to Fig. 21, an alternative embodiment of the syringe assembly of the
present invention is illustrated. This embodiment functions similarly to the
embodiment of Figs. 1-18 with the exception that there are no detents on the stopper
post or in the plunger rod cavity. As described above, embodiments of Figs. 1-18

30  include a barrel having a relatively smooth inside surface to which the sharp-free
ends of the cantilevered legs of the locking element engage. In the embodiments
shown in Figs. 19 and 20 the barrel inciudes an inwardly-directed projection. The
purpose of this projection is to improve the grip of the free ends of the cantilevered

legs on the inside surface of the barrel to more strongly resist the application of a

16



24 of the barrel. In this enbodinent, projection 35 is an annul ar
ring projecting into the barrel and extending 360 Firound the inside
surface. Th® digwossti nuity may be in |s WO 2008/ 097480pCT/us2008/001386
PCT/ US2008/ 001386 the form of an annul ar projection, an annul ar
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t hese many possi bi I ities whi ch are in the purview of

present i MPERFPHNT Grﬁwftfq&&rf'gpsrr@' 1%11831’@96@105/'5”%6@&%‘?# méa%?:r%ncbﬁnt"rfﬁéde
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o bel oourag? PRARd 3 naRBLr 125 MiRTnD IRIEYAh Mot BREGEP ot 143
of breakiifgudgs an spenrthsial ey 145 haging arerteniny suoface tgbatafisingoa lsevity 147
| t t

elements Sherle AsHEhBEIBPRRIINAL LYo BRridy SRINEY llBgre surace

withint héorpﬁnug@rsealomﬂwﬁm mside $.gfatief &fi thaltiartab aPcpest5‘¥ 89 extendstpsoxdmally
of the Syrd barrel for t rpose of def n in | e:use :
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i nvention SJIIu%érated Thi s enbodi nrent functions simlarly to the

enbodi nentCNiIgvEy 'agslé7meﬁldtwét8@>e@éfﬁw9w frag: oppRsE %E?@Sr% by epariion
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above, enbodi nents of

Each of the cantlievered Iegs has a sharp free end 176 directed outwardly for
engaging inside surface 124 of the barrel and interior surface 146 of the plunger rod.
25 The sharp free end of each cantilevered leg is configured to move relatively freely in
a distal direction and to resist proximally-directed motion by engaging the surface
which is contacts. Likewise, finger element 175 is configured to move distally along
the post of the stopper but to resist proximal motion along the post by engaging the
stopper post. In all other aspects this embodiment functions similarly to the

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

to control the free axial motion of the stopper with respect to the plunger rod.
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30 include a barrel having a relatively snooth inside surface to

whi ch the sharp-free ends of the cantilevered | egs of the | ocking
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each cantilevered leg is configured to nove relatively freely
di stal di Mot iasn coRbgYredr s that Wiesk thasioppar peettes Fr‘rwﬂsa@fnm@ya%gtaaxt@ﬂe

the surfagRsitions with respect to each other and the free end of the inwardly directed
25  projection is in either of the recesses that the inwardly directed projection be in a
relatively stress-free condition. In these positions, the inwardly directed projection
exerts little or no force on the surface of the recesses. This helps avoid the
possibility of any creep in the thermoplastic components between time of
manufacture and time of use and, accordingly, helps insure consistent performance

30  from syringe to syringe.
It is an important advantage of the present embodiment that the plunger
cannot inadvertently or through incidental minor forces applied before use, be cycled
back and forth with respect to the stopper advancing the locking element without

drawing fluid into or out of the chamber. This configuration does not preclude the
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which is contacts. Likew se, finger elenment 175 is configured to nove
distally along the post of the stopper but to resist proximl notion
al ong t he yosp0sy748hgagi ng the stopper post. In all otlEris2sE®ct3ss
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1-18. Fi g$terfordh clidiingsdfitaé olaaet Re with Fe&E R L/ B eestBoskh MBS relisd B educe
syringe assenbly of the present invention. This embodi ment functions
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i ncl udes adeid i9rHq &8 res on the secondary post to control the
free axial nntf% é% éystopper with respect to the plunger rod. 17
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stopper in its distal nost and proxi mal npobst positions until the
application of the greater force. It is preferred that the recesses

in the secondary post are configured so that when the stopper and

the plunger rod are at extrene
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positions with respect to each other and the free end of the inwardly
directed 25 projection is in either of the recesses that the inwardly
directed projection be in a relatively stress-free condition. In
these positions, the inwardly directed projection exerts little or
no force on the surface of the recesses. This hel ps avoid the
possibility of any creep in the thernoplastic conponents between tine
of manuf actidsieclain@ddtid: e of use and, accordingly, helps insure

consi stent performance 30 fromsyringe to syringe. It is an
inportant advantage of the present enbodi ment that the plunger
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through said plunger rod;

means for controlling free axial motion of said stopper with respect to 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 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



25 19 What is claimed is: |. An operable syringe assenbly having
passi ve disabling structure conprising: a barrel including a side
wal | having an inside surface defining a chanber for retaining

fluid, an open proximal end and a distal end including a distal wall
havi ng a passageway therethrough in fluid conmunication with said
chanber; an elongate plunger rod including a proxi ml end and an open
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3. The syringe assembly of ¢laim 2 wherein said at least one motion limiting
discontinuity on said secondary post comprises an outwardly directed projection and said
at [east one motion limiting discontinuity in said secondary cavity comprises an inwardly

directed projection having a free end.

4, The syringe assembly of claim 3 wherein said means for controlling free axial
motion of said stopper with respect to said plunger rod includes said free end of said
inwardly directed projection frictionally contacting said outside surface of said secondary

post increasing the force required to move said stopper with respect to said plunger rod.

3. The syringe assembly of claim 4 wherein said means for controlling further

[



said plunger rod to nove proximally with respect to said stopper

until said free end of said cantilevered | eg noves distally al ong
said inner surface of said plunger rod cavity to said at |east one
detent in said cavity and said nmeans for limting notion causes said
stopper to nove along with said plunger in a proximl direction for a
sel ected di stance, and subsequently applying a distally directed
force to sriudeph piogdnal radsd i@ seideatiaiegarhdelifdaid st afipdstGapdBe ko said

t hrough said ﬁﬁyafgemay causes said plunger rod to nove in a dista
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sai d secold&Py ' BELt © %ﬁb$e§ 8L out war dl y directed projection and

said at least one notion limting discontinuity in said secondary
cavity conprlses an, |nmardlé directed projection having a free end.
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sai d plunger ro 5F5°6F clai m 4 wherein said
means for controlling further 21 includes a proximal recess in said
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directed
exerts on said outside surface of said secondary post.

8. The syringe assembly of claim 4 wherein said means for controlling further
includes a distal recess in said outside surface of said secondary post near said distal end
of said secondary post, wherein said free end of said inwardly directed projection is in
said distal recess, when said seal of said stopper is closest to said plunger rod, wherein
the force applied to said plunger rod to move said free and said inwardly directed
projection out of said distal recess is greater than the force required to move said free end

along said outside surface of said secondary post, thereby holding said stopper in its
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projection being in said distal recess, when said seal of said
stopper is closest to said plunger rod and in said proxinmal recess
when said seal of said stopper is furthest from said plunger rod,
wherein the force applied to said plunger rod to nove said free and
said inwardly directed projection out of either of said recess is
greater than the force required to nove said free end along said

out si de surdxaad nedst saittbnseiciorgicy opakltpliglene@ungfihd apIREES6S BSsaid

t hereby hol ding said stopper in its distal nost and proxi mal nost
p05|t|onsgﬁﬂFfﬁ”the application of said greater force. 6. The
syringe assenbly of claim5 wherein said recesses in said secondary
post are configured so that when said stopper and said plunger rod
are in thér e%g?%ﬁﬁgﬁégﬁmbbﬁéCkmmﬁhmﬁﬁgpe@dl%@ﬁea@thMNBdmy$aﬂdsfree
end of sa r.dl ] stant zer
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so t hat en sa%d s‘ogp$r gnd said plunger rod are in their extrene
posi tions mﬁﬁ?Wﬁ¢é§b@ PTPEdESER ot her, said free end of said inwardly
directed projection exerts a force on the surface of said recesses
which is |less than 25% of the force said free end exerts on said

out si de slYf acEhofyriggs asseablymdglaym @oglterelgsalq“me@yn g eccpsdanipbst iof
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i nwardly di ect ect. i d dist ess, when s
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f orce appbiside t@fRaiodsqd sorgedary pektt 0 nove said free and said inwardly
directed projection out of said distal recess is greater than the
force required to nove said free end along sai d outside surface of
sai d secondar yTROS§kingt REERBY ﬁ@laﬂh qgv?&@él sl 91292?5& oh{'dét‘%]ﬁ if i lgﬁ

nost position W th respect to said plunger unt | e app |on
of said thddatledesttop eeiallgsparhddagnt mgbsascbegéwbﬂ tyvogleteptsainmea gl nmgme!udles
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exerts subsaﬁntlall¥ z;% force on the surface of said recess. 10.
The syr|n5§‘§§§gﬁﬁl Sgf bReli m 8 wherein said recess in said secondary
post is configured so that when said stopper is in its proxinml nost
position with respect to said plunger rod, said free end of said

i nwar dl y 68 ectTde spingeasteimbly efiadaims! lasafdat deasiometchitilevered leg of said

locking element includes two cantilevered legs positioned on opposite sides of said
central body portion.

13, The syringe assembly of claim 12 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 in an attempt to

overcome said locking element's engagement of said inside surface of said barrel.

4. 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



surface of said recess which is less than 25% of the force said free
and exerts on said outside surface of said secondary post. It. The
syringe assenbly of claiml wherein said at | east one detent in said
pl unger rod includes two axially spaced detents and said at |east
two detents on said post includes three axially spaced post detents
so that said plunger rod can be noved distally two tinmes before
proxi mal emthding Bfvagly dofl Angeferibodir@asises said | ocking el ement to
engage said inside surface of said barrel. 12. The syringe assenbly
of claiml| 1 said at |east one cantilevered |leg of said |ocking

el ement ipgl udege §)¥Hg@§’§§&hbﬁ\fﬁ f%ﬂn ‘f'g\ﬁle&ﬂ%aﬁd AR %ga?c%g'pgﬁ dife
of said central body portion. . The syringe assenmd arm
further i eashuerleds a bientrdasdalbi fafﬂﬂ@ﬁlﬂé@tflﬁ@h@@)ﬁﬂl@m ddially opperdiposi ti oned
to engage and force said two cantilevered | egs outwardly when
excessive proximally directed force is applied to said plunger rod in
an attenpt to overcone said |ocking elenent's engagenent of said

i nside surface of said barrel. 14. The syringe assenbly of claim2
wherein said two axially spaced detents in said plunger rod include
two axially spaced steps each having a blunt surface at its distal
end 23 extending inwardly fromsaid interior surface. 15. The
syringe assenbly of claim1 | wherein said three axially spaced post
detents each include a blunt distally facing surface at a extending
radially outwardly. 24



