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Syringe Assenbl yhavi ng Di sabl i ng Mechani sm
Backgroundof the Invention [0001] The present
wonveniie rel ates to syringe assenblies and PCT/US2004/024045
particularly to syringe assenblies having an automatic
di sabl i ng mechani sm [0002] Throughout the world the
mul ti pl e ¥inge Asseuebly having Risabling Mechanism ar e
i ntended for single-use only, is instrunmental in drug
abuse and in the transfer of contagi ous di seases.

I ntravenous drug usBhskotbnd eftHie@vEnbifr € and re-use
syringes are a high-risk group with respect to the

[0 TS vilhggresansinyentipn relates éa syrafee pssembbies and partiewdardy. to syringe
[,0r ncern in _SQnNE ntri.es. where repeated use of
asse@feﬁ é%a ggggtogaﬁﬁﬁ%éﬁg%%géhﬁiﬁ%i zation prograns nay
[ods27 esbnsidhoat the ivdridahs arultide ade sfiiypodiraiasige Beodis® which
of single-use hypoderm c syringe assenblies is also

are jn{eided AefriRgleupe oy, is pnsbaaicatal dr drye abuseand e e trangtes of
F |
confelf 8 Eees, TEEHAL e SoRRORE rork o Sho MO 12l BRindes arc o
higlarigk grubywitorespdcbti the AdDShiimb. Addd, @k affecs cfprdiiplewsaarte a major
to destroy the syringe after use either, by using a . ..
CONERES {7 BRIV 9‘8“’&%?/”‘1‘% I8 epﬁf‘t&ér il YHngﬁlP’fOﬁlﬁ%% g&%‘%&%ﬁaﬁ lmm“mzatlon
. e GG )
D L e R €L MReepuse
hypad¢renipswirigaastensblick és alsrcinstsimentalfin $he spreadraf dmhg athuse even in the

b woul gggl Itow t hdgﬁ?dest ruction or defeating of the

WSEPFCHGESTUINCY (61 a conscious act by the syringe

[00GES - AARoMBMIRRNeYech RRIE PRI ShiVPEdbIGHT Msidthble are early
they do require the specific intent of the user

confrijukionewhish relins e specifiscct toglegway theysysnge efateise either by using a
n 4N : - Al \Y/ .

des RS LEOPRESRLGe o TURRE SRHIFS Byl BLASSLUME e orine

coulyrodaddred ipeiabichy he epslitanion yf fokdee r@heastempierRdoerhe

. .a single-use hypodermc syringe which after use wl| )

inclygien ﬁgstr%ﬁs e werldialewithe festyetion, pr drdpatipgof the syringe function

ot i t. n it . .
to a3$hRERI ELY ettt eI AEPSE e daickD@ofdilite well, they
do pequive the spenifici greritlof theaamsfollowed by der dctpl bibtdo Sgstrayge render the
J noperab] e st got pr event tjts filli ng r .usghunde.r .
syripgs Igperablqai fhegsdeviges grraiot Aftesthg vath g 8 %E’ﬁmg SuiRegific intent to
re- . i seHiabl hétk lhGRedl rtaas’ﬁ%' K-ubdhypodermic
%y%ﬁ%?gﬁdlhgﬁh%%ﬁ%%%%ﬂg?% ﬂﬂ(égsi%%gl?i . Tﬁoi S Syringe yp' "
syrigggwhichsifter hescwilhlgeceme nmaperablssottineapeblei of furtleer 9¢ digaatically

parrel tween the. plun rod d the inside.surfac
witth e T S ot B PR e T Pt T Gichdt R hender o
pro¥itaBecuuls Sre 1806 FRGe@dBping theddyriipe irﬁ)%_éfa@[b hi¥t@ot Pevent its filling or
chanmber of the barrel and deliver this nmedication, as
use pipdesugrmploaditions, into the patient. Any attenpt to
i t-hdr aw. . | e L 1. .
Lod 1" DR RlDGEE. LR IGONACAK) 48T hRPARTOh gt 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 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.



10

15

20

25

30

enbed itself into the inside surface of the syringe

barrel to prevent proximal notion of the plunger
woadsfa0B8d] There is still a need for a singl ePaTaIS2004/024045

syringe which will allow a pre-sel ected nunber of

&%%nger rod strokes hefore the automatic disabli
[0@%hani dwreis stil} ameed fqraysinglernsn wyringe whicdy Wékfégow pwlected
nuritdd B8 Q@Mroﬁ @trBl?éyHefcﬁg HeQufthid c%?abilgﬁg}e%hﬁﬁglh %Eltwates For
proce Such as when t e syringe asse I's used t
exadm&wﬁmrdtrbk@mf thmplungdrena/yba regeirdsbio rcefn,plede: ﬁmanﬁeumhprocess Such
into a ance to

as ised RO By emitain g0 b it a L B B Clies bhr, dispense the

dilu¥RCinfod Vlﬁpcdﬂ?dlﬁn%hﬁe %ﬁaﬁ@ﬁo%@eédﬁ@ﬁu@&ﬂ Hﬁ%ﬁ@ga&hﬁe reconstituted
contents of the Syringe into the patl en Surmaryo

medibagionrivierthe eyrie604 ]themrﬂebp@mmhe ceyteitn g€ theswyeingé into the patient.
havi ng a passive disabling structure includes a barrel
having a cylindrical sidewall with an inside surface

defining a chanber fgimuRirpiontidinventiish an open
proxi mal end and a distal end including a distal wall

[o %@] ng AR eresabie gymgetqq@qn@qlh havigs apassiyadigpbling structure includes a
bar%?ﬁ%@ & ?%ﬁ 1C§f élHCVBJiFWﬁH fde s@lﬂ’aceé QR E, 3 S%%&Wg%r Cf’etalnlng

proxi ma an ope
fluidech @pen ip[’d}&mabéndsaﬂdfaa@ﬁal ehdpﬁaudlﬁgd dlséalstzalphwin@apaﬁageway

ci_rcul ar shaped sealing e havi peri p er al
thergfiyrpughd ﬁ?%@man%féqm WF“L ‘ﬁ’émbﬁ%vg% @)@g@ts@@ Y Diynger rod
hav 4 fibx ?&H‘ efld, baﬁ en@ raﬂﬂ%ﬁﬁﬁx’c@ﬂoﬂ&f&bé’rﬁl ﬂertiéanA stopper has

e sealing €le I'ocki ng el ement interacts
a c1tmtlameshapeﬂrsealatgﬂdpnentdWMrigh@eplphﬂgbsurfaod forfrheg b oczlt iwiidp the inside

surfig 8t RO Ao PR e SO BR TR BTN S A (o scblng clemant. A
loclaH$ WRHBhYinfdr@mR bdigebPthé sRPpEd A WO BRA Fé} fohe T‘h@ %cklng element
i ncludes a sharp free end directed outwardly f

mcl@dwmgak brslyinestioiehasing aideasbene ¢aatileaeredlleg mﬁendmg:ﬂnsﬁ@y
outw?r%gﬁp Bm tRe mﬁgolor?l S YhaRE! &1@ éé% 1nc{{'1ﬁes D ?l‘rc’aﬁlg ffreé egd directed outwardly

er and connec

for biifaginigQhe ﬁmfd%&aﬁface&tfrth@ bakret, The lodkd@@lﬂgeﬁthselrioo@lﬂy B@nnected to
rod during. proximal

elenent di st al in the plun%er
the ps; b Hheottornse aw{ meyebly cornectsdde He rlunges rqwﬁtnéertqﬁ gurface. Structure
for ﬁﬁ@ﬁﬂg rtlboggklgg 'éleh{bﬁg ?fg%%ztuli] g*lu rp?'%l? g)sdte(g.ﬁ@rbgoﬁhﬁ ﬁfglt&gn of the

plumgﬂ rabhtoataw Iﬁlﬂlcbinltm'glerchamﬂerfand fdleilndmeng tig 1btking elfervem distally on

the RS G ST FIORE Py e e Mo &hs FEafs re for glivering fid
froM fihd dManddRf ﬂl%u%?l' tHepadshgd v@dg antd ?Ne%ﬁ%fcﬁg:ng%iﬁ t}ﬁflo&&?g element with

syringe assenbly IS provi ructure

the mgiaghrfgcet dfagh¢ bmk¢1r$giewaélrfemrewrttimgtrhse iofi eckyrigge fissembly is
cihe barrel sidewall may include an opening in the

prox&fig end of the plunger rod to shorten the axi al

[0d @Ot h Sehuchulkefdr @hg&g#@g th%%é]@ﬁ‘geelé‘;h@l@t With HeenfQ8&firf@e bPthe barrel
allowing the sharp free end to project outwardly past

sideviadl Ipatmmgblde Foapertg enthe distal endef the phunentas t@fShWﬁ@l the axial-
len$@ 8£ﬁqe dnd 8%&81% Teb gresat & Oul?r gﬁggﬁr al&%ﬁé% g% S 0g! éjeeesn % project
outwardly past the plunger rod and onto the inside surface of the barrel.

[oo008] 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
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the distal end of the plunger rod, at |east one boss
detent on the boss and at |east one cantilevered arm
wonodsie1s opper havi ng an outwardly extendi ng PC/USe®r/024045

its free end sized to engage a recess in the inside

surface of the plunger rod. The indexing structure
includes the fackig sdraacnt having aklens; oae Enssrelsmert syteadingdayprdly from an

I
R S R S
posﬁhﬂecﬂ oitkiits ghapéfaermdlcsmpctmg the n&ehcvm sui'facet of the ghmgémeé proximally
interior surfa

end .cont ac
of 7 SHIFRBPR AT aRE Tt bse eibhE RIGHBARS i ARt obthe toeking
elerHFﬂft%@Herélﬁ tHRO® 'léabpcﬂﬁchﬂgér LiegeRP8 rcbh'tﬁ&u%f thé BSSS' 86k b&Droximally of

element wherein the at” | east one finger element is
the etleashoné hesstdatenbaskthaemyeardlyrexsendiig|rb isfpositiened in| theyeacess of the
une Of)ss detent and the outwardly extending rib is
PUNSFET Y oned in the recess of the plunger rod. [0009]

[o J B8] SYITHRGSrASSAIRhYYTHRY Reco@iaiied st etht 3 dthédst bitededdnt in the
| east one detent in the plunger rod includes two

plurger 504 ipckideciew aralbhipacethdeterigangd the aploastome dgienkithe hoss
1nc]¥1a§st t@vt%ﬁazﬂz{l gfcgggtgeﬁlsbrog%\@%tgﬁs 1) i ﬁf%gﬁ\g&s P?cﬁsca‘agc}ﬁgﬂ&?edscﬂstally one or

twoltiri@&sbeligt @fceummnbﬁm ofhe Iphﬁlgelf rotdheaugek umgleckmg dlenmussengage
t he | ocking el enent to engage the. inside surf

. of
the insidesuriagy of the ardi drpeBiing e themnitiah PosiBes o bR Josiking lement at the
en I -
ik 91T gk R OB i il
spad:acbstamead:ﬁ ysparcebluat apface atits dhal\al crgi extdyiding insiardlp fremathe interior

sur% lgtlll} %rﬂrg S| ﬁg‘g{) 2?13[}9—‘9’3{%5 \%s n tqh ﬁ%ﬁif g%cjjclélglude an:inclined
surfaes éxt&%ﬁ@ﬁl%xfiﬁmyeﬁwrdm chd/8l 81udDsirRRk D@ distl Bh@6Leach of the

extending proximally inwardly and a blunt surface at a
nwhn%ﬁ%wﬁ@n@X@ﬂdmachﬂ@ﬂynhgﬂmﬁcl|ned surfaces extending

[o égﬂé fl ever gg‘@ft olél\é fa;%%%gelrfgocel% géﬁee oglﬁ%% ele%] %t T Imcéiude two

cantilereaMds|po¥ieibRsl bre@spoeis sitlesrate Oent@P POdy lbc&tlsn d€he etbpper may

the central body portion. The s@ﬁg per g further
furthercinelyde twipradied caimn PeiRstinme pesitipesikio santact anddgrogdhe two

e, r

car AR o U AR A BT Rl BTG O MBIEH fo e

plutidee rqd imrageittemptitd oveaconad the dgutkirtgoel eventtsomgagdneerit dxo:thengslde surface
g grrerft 's engagenent to the inside surface of the

of the,paregl. [ 00011] The at |east one cantil evered arm of

[od&E1 Pt ABREE leriﬁyorﬂe r&%ﬁﬁ!l‘é@er%c\l\@rn? émh!e s?o‘f)%Er ﬁﬁ%aﬁ%'%%ﬁﬁ‘ﬂevu arms
on opposite sides of boss and said | east one

positimed en ioppdsite sxdnm ef the llnossaml said atti@spbnmgefrss nmﬂlenmyer surface of the

PRHE T G BB e PG PR PoONBRG Yot pighe Prmglr rod and
conﬁgﬁ&ﬁ i&ltete® RNGlithardly BgteRding HBs bFde ¢RH ChhtBy R &dlariss .
12] The syringe barrel may further include an

[o @m Bb2Y atHletSb'pngﬁxbééTﬂh gy fuftberanelyde postpngese Hp sxighdipg distally from
the @bs ha [l Cag.ﬁ |h8¥11%ﬁns 95?%}%%&1}9 Ex%fe?hr%ﬂ&l %hﬂlhﬁ comﬁ‘ﬂu%lcatlon with the

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



10

15

20

25

30

chanber of the syringe barrel. The syringe assenbly
may al so i nclude a needl e cannula having a distal end,
wea pspiisal end and a | umen therethrough, wher eCmushm4/024045
proxi mal end of the needle cannula is connected to the
di stal end of the syrin barrel s hat the.lunmen is .
locling §lF PR} TRaskA e ket Suh % %Eleﬁéﬁg‘%g Ebietohe slppper and all it
elonRfd Bhy bel Hl%egﬁé/@ ﬁ%ﬁeﬁéﬁﬁeﬁhmm mhaeliade al ocking
el ement made of” sheet netal 'such as stainless steel.
Further, the stopper and all its elenments may be

integrally formed,af_ther | asti c j.al .
Bri ef Description r*%tﬁcg%qﬁas&[%ﬁ% 9. 1is a
[009199- elFay atii 9 Biadk-cWvatomd vidheofSe syigreassaantdy vf tie pirésent

~ present Tnvention. [00014] Fig. 2 is a
mvepiige- el evati onal end view of the proximal end of the

ri.nge. assenhl f FElLg. Q0 ' ' :
oA I 2T RS vl g VPSS pTchdinaldplt e syringg assembly
of Fimken along line 3-3. [00016] Fig. 4 is a perspective
@

vi ew of the plunger rod of the syringe as vi ewed .
[0GQIgh i Fig. diisp sTosesertiopplodayy Pt fhegyrings ?SWB@?@A%& J R?geen along line
3__3viewof the | ocking el enent of the syringe assenbly

viewed fromits distal end. [00018] Fig. 6 is a
[0 qErasipe Figd. vids wipetspedtive ivievr ofthie punger dwaf éhwesyrihgo assembly viewed

p[o>éi n%I nd. [00019] Fig. 7 is a perspective view of
from Hg disfRd6REr of the syringe assenbly viewed fromits

| Sl i Vel ' SB@6ht ofghe/d ©hssembl

[oﬂ]fe;]st gg%grls\%?gl\%ég&%vrgg%vrtgfsﬂ%g?%l end. [008‘5‘\{‘? Fig. Y
viewed Somntselgtileddd si de-el evati onal view of the plunger

assenbly. [.00022] Fig. .10 j £ OSS: S ' Vi
to RS g i agcmay Luipl e o R RGRE P B G Bl cna
[0 d&p@ﬁ]ﬁ%ﬁns abbrshectiR vl af e dtappet dfahe syrms-aseattilpniaived from
view of the syringe assenbly of Fig. 1 taken along
its distaleend- 3 showi ng the syringe assenbly before use.
[0 (5:(? %(9]2 4]SF£ 'S5 ai%éyécsciv% Ri&H |onhg %Pop&?{iik?%d Brlcj){n i;ts ptyroximal end.

tion lewsimlar to ot at ed

- [0®@211 00025) is bh gxpld@ed Sdanlecenticmabedwpsithd plunger assembly.

cross-sectiqnal view of the syringe assenb of _.Fi 1
[09Q&zh 418 ﬂ& ifa ﬁg)sg-_S%ctlgﬁglvwlﬁﬁ 0¥ the Igwgeﬁ égegéﬁregéﬁ ig. Ptaken along
lineaif()t-ﬁf. a first aspiration stroke. [00026] Fig. 12A is

an enl arged partial cross-sectional viewsimlar to
[06023] 1Fiput! is e enlexgedPartial cross-sectional view of the syringe assembly of

Fig. 1 taken along line 3-3 showing the syringe assembly before use.

[00024]1 Fig. 11A is an enlarged partial cross-sectional view similar to Fig. 11 but rotated
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°.

(000271 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]1 Fig. 13A is an enlarged partial cross-sectional view similar to Fig. 13 but rotated
90°.
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[00027] Fig. 13 is an enlarged partial cross-sectiona
view of the syringe assenbly of Fig. 1 taken al ong
woOios/03t782showi ng t he syringe assenbly during RCTiUS$04/024045
di spensi ng stroke. [00028] Fig. 13A is an enl arged
artial_ cross-sectiopal .view sim

I to Fig. 13 but
o 0,%&9& eEigg@)A:f [Wg %aﬁlall@r?sbs-sg?rg%ﬁ[ &‘F%e‘&] tgea:?){qngF Yssembly of
Fig. tﬁg%g%’%%%&{?k sidwwle e $B1g8 ¥EdeRBEy AXRE BRI YT @fedong aspiration

I ne 3-3"show ng the syringe assenbly at
strokdie start of a second aspiration stroke. [00030] Fig

14A is_an l.ar ge artial . cross-sectional. Vi .
toaS3R1 2l 4T Rigat ey brdpLFRESsorBBaL  mie gt T 14 but rotated
ggean enlarged partial cross-sectional view of the

'syringe assenbly of Fig. 1 taken along line 3-3
[ociBaudi n§ig. b iy éndaracdipardnbirgssaferdonal visaeeithe sy djseRstemply of

. stroke.. [000 i g, ' Cake .
R R i
[00Y% 2] OPR335 AR 8 edifrged paniabtlosy-gedopavidvakimilar to Fig. 15 but rotated

cross-sectional view of the syringe assenbly of Fig. 1
90°t aken along line 3-3 showing a position of the

[o d/d}{:ﬁ(rj P ij\% ;iﬁ ?%F%ﬁggrgﬁa P%r%igg?rtgyse&t:ﬁgﬁal IR BEBYridde assembly of

er. the second di spensing
Fig St taRkealoh §ORB8HB shoginglbpositionaof theintergaldopgonéns in the event of an

sttt o wobBaY o o oS abir Ghresppd aphatiort " 2 °
[0 ng fﬂs g ﬁ%g%gﬁ@ Lin ¥hBWedipitaR Eros@sd B nBWié W 8Bnike $€F1Y. Y6 but rotated

ow ng the'interaction of additional
90°structure to prevent reuse. [0003 6] Fig. 17A is an

enl arged par.tial .cross-sectional .view:sjml. E
10695 3¢ Heiaiban searen e ergchghl Sk SRl id g e
asséfﬁ‘ﬁlg 'r?g??ig‘? 1§ $Rowia§ ihOmadradtiof Wl additibadl stractuferopyevengeuse.

ass y of Fig. 17 showing a discontinuity in tge
[0693 6 hgdipaTieis aﬁ@nlamgla@rtwg CEOSESEHORRINGE W SERMAR 0 F1g. 17 but rotated
900DetailedDescriptionof t hel nvention [00038] The present

invention is directed to a syringe assenbly having a
[0P8SP] Varigi Babhkh Balarmed partiab posFhetidhalaliw nignitve ¢htheisyringe

enabl es vari abl e dosages by the syringe enbl .aqﬁ locki
assemblplod i 19 cheemed HemBRrubr indhe FELes Page (of saeagiit g looking
elel%lll{nger rod before being autonmatically disabled. In

one  preferred enbodi nent, the disabling nmechani sm

provi des two aspirating and two di spensing cycles

bef ore being automatically di sabled. The assenbly

enabl es the aspiration and di spensing of a selected

volune of a dil ugRiajiedtiPeseriptish of the Invention
[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
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



10

15

20

25

30

reconstitute a drug, pharmaceutical agent, or other
substance and then aspirating the reconstituted
weubssilaanse back into the syringe. A sel ected veCuwmws2#/024045
the reconstituted substance can be injected or
delivered to a patient where the volune, of the .
syringethatighcBhq mmgf: & ageqmatically disabled afiprige injgriogor delivery stroke by

retrqcﬁ{x%ﬁ{ ﬁﬁtttn o £l ?chva%w e @ dﬁﬁﬁh%%ﬁl%&l%ﬁ:s?n aspirated

arre esyrln I's automatically
[00®i393b! €He afstidling hechaniseat ponated byiehd %mlmeéoWe plunger rod

with s o RETIRTRERA AT RSSTOPRRE b ISREI'E R TR R the
aspﬁa%tngﬁﬁﬂéa{cﬁﬁ T s%}ﬁ)eﬁ?s'c@h 1@@*{&1}&% 'f)‘lur%fer tdago raiwwgﬁmterd@@hal

respect to esyrln? barrel Tand to the stagp
movesnenpof the smpperpmmgepect tocthe plunaer wépilihadisaling mé%l‘taiﬂ@ﬁl moves

thropglug sER B PapSHEE R Regfe SRS Bp R 4 ol fhd RnRhl Sithe phunger rod

witt 1a6pdel tee sto{agéi 10 'ﬁﬁﬁe m§@@¢naa&nﬂmcdmfp -SABcARST tohhe dighbling
a series of a by reversing the direction of the

positinh.aTherdiseling pqsftwmhﬁ thet merfapispLig alipinpd pr dsdetative moygment

L T
e U e o B bR R RO nre
w1tHI€ ahagtiage bardik aidletthyf teetbkt By theestcmpee niarthis mamee the

the plunger rod and the stopper and_is not
syringe ashemplygs able o gispene a desisdaiolups Af thedrig %f;ﬂ?ﬁ gsr%ance and the

dlsat%ﬁfrxé o ecﬁ){mstnll1 gﬁﬁ@&}t@atég aﬁéi]?h ?%p@ﬂmﬁ%"@r DjRRpE Etrokle'}egardless

nner, e Syringe asse I's able to di spense
of tige pts&idneccfth@htuppmrm thelsgringaiopred. By hetuatubiesirablingmgehanism, the

the disapl h b ted. after th
StoppeF G SOV RGP BCBPUT < PBMES PUF IR BEL B UPKE™Y

subﬁ&?&e rélﬁgmﬂ{ hhBe %HR)?Q ®hrrélNo bBQAisp¥hdeage barrel . By

ting t e di sabl'i ng nechani sm the stopper cannot
[ohee okt Redtreidg tothespiwiags asysnpstsnobly W0hayme adipabliys

| | | t t :

oS0 e AL SRS R, W 1 s

cylihf8cAl kAN 06 AaditE bA %1@%&&&&& W7LaGinhaya cigineber 109 for retaining
" di sabling nmechani smincl udes r.inge baryel
15 nclud: WA
fluid, it Qﬁgg@rm@gbm i1 3p0d 2 disiglearl 145n6] P&éé’é“%lefrwa aving a
a

1L BT o Syt i,

the Bs@) vl of eieibakded invhaliea an elohgite eupcbxﬂej:tﬁmgnhsttalw ihgredrom and havmg a
di stal wall 117 havin ssageway 11 0

pasgageway iyl @lérﬁ@m%%ns% V‘W&p ﬁl%%/?#ﬂ&?h ‘ilﬁﬁ“afwgi tfthis

em ({Hg BRI l(sflﬁscgirnglﬁles X\’ﬁéédlé’éarﬁlti?a 1P Haflng! ar}ﬁbki@lﬁﬁi e@171, a

ngate tip extending distally therefromand having a
dlstalaaﬁa@emm a 1umfeh a3l theostimongle aThoproximal end ef ﬁws@a@léwasnula is

e e o MLt LR B B0 L B usiaton
w1t1]](%§ssa€e @lm%dbayeg and a |umen 173 ther et hr ough
OX|na

end of the needle cannula is attached t
[oed @ng atlaungqm ammbéwl%m@luﬂbﬁean elprentoholicye Phasw red 108 % stopper

o ek | BB SRR 98 BB R RS ESEN  ooen i
endaﬂ()einﬁ%Qﬁl%nBPédrﬁh% 1 6! g4t 16R6oddSher@rasapms 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
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128 and a | ocking el enment 130. Plunger rod 108

i ncludes a proximl end 111, an open distal end 110
wanasaniisat eri or surface 116 and at | east one BROEMIS208/024045

or recess 114 in the interior surface at the distal

etk 498 IR def cunelusie i themerest e A PPl 6 deigats is shaped
to ﬂn]lﬂ aQﬁl/l!y @Fa&lﬂ %fe@k lf@ﬁfﬁﬁ e&&llsteﬂ_ H@Vlhé‘& g{dnﬁj Surfddk fl?f Gt A distal end

di sta of the plunger rod udes at
extmngi@t‘?‘@mly from theiistesotoufane of the tpéngbr todast one d et ent

f. the, di t I
to B8R De, S PhE R B RSP B R sl Riebenodd pane o
peridhtial bunhod 4US Mé:SnifE 2 &t Rviti tHe nﬁfdets}ﬂﬁfaéé SNEEbartQd-A &S hember
air of detents is shaped to formaxially spaced steps
1341exgengs proxdmally droapthp sealing elenping and inghidgs at leasp one bosssletent and in
thlsdéxf?@(gllgélglgts (ﬁﬁélﬁp ﬁironngoeslg ﬁ%%égll?g %2 %atsgfg%el Cnt lgfel?(%rgd arm extends

prokined lydesn ahecseahn!g deﬂnyntsdmdﬁﬁ this eabbditheat @BRIYre dWd cantilever arms
surface 145 formng a seal with

h
"tfi?%éqn ; alag%é%?ﬂg'afr Gre seringrelpment: Erch @g therpapileyergdarms includes
an it eREMY ?eas FRb 2 f 'Tﬁg{é g@g%&?{o' it ?&@%“ lzqun the plunger rod.

i ncl udes at t one etent and in't
Theeatidlii spaerd base detante 936 wachbiosindelen anlise 3@face AB7 legating proximally

imo @y FRTR blBY ShTsea 6P hiThe AR shbaliearbi the o hesurtoggs. The

stoppRP1is ﬂr@féﬁi’bl}aﬁﬁ@gréléo% %ﬁ&@ BB At TRAtb a1 SHAM fyethylene. The

seal ing el enent h of the cantilevered arns
circplaelycrdapedhseabing elemeantandor dreoperpheiabsepling Smifa;:erthdzremsmay be made

of e?a{s%o‘?‘ﬁg ric nggtg}éaé 3 S%Cg‘l eg, SO agfl iéléstgg%:?fqep | un bgﬁ synthetw rubber

andkbﬁﬂMﬁﬂoﬁyﬂﬁﬁﬁﬁ 137 extendlng prOX|naIIy |nmardly and
a blunt surface 138 at the distal end of each of the

[o C? 31 ndpckingrelpaant 134 imncludsp peentral bpdepetitign|1¢8 having an aperture 152
B A TR LA 91 TRy GHEA o e by

- porlm“rda(rmirattldsast mmrﬁquee elatnenetdd exgerslitd aoardih éoaothe rapwmbe In this

rials such as thernoplastic

e of elastoneri
et S S S HER G PP iy PR Lk GTBISRPIea e having a sharp
freeCRAISH A lORE ohﬁ%fr&?ffor c{rféggiﬁg Ind-Riside @ﬁrfgde%ﬁﬁg bat?. The
i ncl udes a central ion 148 having an aperture
conﬁszat1¢ieo%aharmﬁg¢1erahk55manlbe asy comi@guratiin ¢a@aleie efl exhgagm]gaﬁe inside

i St fron1the b rti.on
urtS GG Pl P g it St omsl et Brdng maiigg tePhapdip 1A The
loclﬁﬁg)élbﬁlhﬁt BREbE ﬁfaﬂe of Nvirit$ oERBRGa et oon%lnétﬁﬁﬁ bf I4Rrials,
cantil evered | egs with each of the cantilevered [egs

howexen, Hds preéaead e have bagharg S’reélenétmde olmefat @ncgnt fsoalso preferred that
the S{Eﬂ?%cﬂ%géignﬁé%{fn' (iilﬁad%%tf r%é%ra g&r&]}gﬁgtﬁ? elbegt @ﬁ’ge?l such as stainless
smebonflguratlon capabl e of engagi ng the inside surface

of the barrel, such as a sharp edge or one or nore

- 1000447t edp thiwpistested ehodimens phupger asserblyd 0d(iepasembled pyheserting

loc%§§?@5?§3WQEfoqh¥ dR¥fal ?M &t ﬂl@llle?e‘r 84 1 6\1{) r@% 294 %ﬁ gtogg%{ r128 is then

however, erred

insefteé mte ﬂr&dlstaldmdaff threplahga m@H through @leﬁﬁreﬂlsefcﬂ” flédkﬂig é]éfhent 130 so
t he. enti (i el ement, be made of integ %/

that egitifetpred logs gﬁ SRR sielarly- Shemedh sadise Herment 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
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steel. [00044] In this preferred enbodi nent pl unger
assenbly 104 is assenbled by inserting |ocking el enent

waawsinis2t he di stal end of plunger rod 108. BeeT/US3004/024045
of stopper 128 is then inserted into the distal end of

Figr £ B - agn B5 115 DS (bt Peer Sl s dOdaeAgment 130 i

posfﬁ%ﬁ@f Withlits %H%u? G eﬁ@ﬁ@c«ﬁ%hh@ Qleqh?e?i%f‘ Eur%é of fhetﬂ]ﬁnger rod
stopper as illTustrated in Figs. 9 and 10. [00045

promrially oéaxially spaved steps Hatk d3ase nzinkben dB4 ispdsitmned trhfeperture 152 of

| unger enb is then in te to bar
lockBpg DB CRR g niet ARG 155 BN e R PR RaLRpf boss
detelntd 18%! r@ﬁtﬁiﬁrdlﬂ Ekt98dind bR 3 AntileRet Aighsi1A0takpositioned in recesses
posi tion of e syringe elenment, |ocking elenment 130

114jig thsepdimges el Ruibs |142 fEs ognﬁgtyed feeoraplementshe mmsaéi%@r allowing
tm ol oRlen 8 8 S8R, il oRBetT e LRGB! Tl opBlr 128

furtR@ghdlhdssachbiliviadaicinbeel 4opdsifonkd proxiigakky ﬁfﬁhméspééiﬁo Séaling
that fi nc(F:]er el enents 154 cont act boss nenber . .
elemgug Aitdrand hasom gyiedivension complpnentipgihs aibgr dimearign pfthe sealing
n
elen?éer}g é% s eb%vﬁifcf fﬁg i1 %Ya% 112?1{ 4 elglgg' ﬁ{%erba@ 9.? X%’ce? Rffedstn to contact the
innet Quffh@uofehle $yoinge mafrelrmxdtls $paeed ﬁome]sngldldmémrltldltb Qywigign

stabglgglné)&apige}é( :1%%3 ggi\e/u?rﬁngg iliegsfﬁ@gre %19(?% AP etr fiﬁ% I%’E%‘Zéltier}tatlon
substhRRilll tp%{anlgl ﬂSeth &kis %ﬂ&e%?ﬁh%é %Feqi H{ 1S 'pﬂﬁhbﬂ iWstrBted in Figs. 11

respec o sealing ele has an outer
anddﬂﬁesusrmge assempily ABis rﬂgi}tthelsc)fdreira\mgémmdomtcoﬁle chamber of the
sealing el ement as shown in Fig. 11 A stabilizing
nmber 146 has an outer dimension to contact the inner

[0 oSMé]ac Al My BY ROV tHeadpeltion v theSpl GRS @@beﬁibwfbf thls

sealing el enent 144 to assist in stabilizing stop

embpgignens ipedpdes & fist aspiratiegvoke 3&@%@1@ %ﬁwbélrsp%mg. Sﬁfoli?r a second
asp%{;c ro?l%tér%k CQnQd 3 ﬁgﬁlf (ﬁﬂ{ hﬁh% Y RA Ak I@&%’hﬂ%hgtp%: gfrer?él is dlg_lgkgé&.eThe

arre | on
dlsabllin@BIémbhﬂ prévent ﬁgﬁhﬂﬂﬁﬁ@&dn)enﬂ.ﬁﬂstbppdr @28yn 4 proxéealfagpirating

. awing liquid into the chanber of the_ barrel 0
direpiceieb g SRt thparer aeBPlY R s bé i maimum

nunfber Sfm{dkegf)eﬁl? efe?‘t?ﬁ%' rﬁr‘ﬁﬂ}e{) bfi%hb.@fgos@tléﬂeﬁ%tents in the plunger rod

asplration st | owed by a fi7T di spensi ng
and she mkeber af agiatip gositipiaddidsodetents ok ¢heasidprzer.f Howmiever, the actual

nuripeE SERREE 1 vE it Soo5F AV e G B ot SRstiBiit (B locking
elentdi® mrreap%%t 10"thé d By e f Ridi hdl 1R d&6iits oR tﬁmﬁkm the
[imtingt function of the syringe assenbég to a

timephiistusgs eF or W@npiag@ syuimge whithdwogunger ditests i ﬁgo stopper detents
camtbf:i 811}%9%{?83%}1’16 el rﬁggrgas?a;?g%ﬁ%eﬁ%a{ ; bf%osflt\tzvbg relges o%tf s‘?rok This is an

axrarry positione

impbAsS feRtRirsheprebdie 1rﬁz‘éﬁ@c§iﬁ§1ncd'i0§iﬁg'le 5 1ﬁéhﬁas§éihlbl§l|can be provided
nunber of strokes the syringe may make wil|

withjdifisrant plsekegymitpiéons bsfore disadngt he | ocki ng el ement with
[o d(’]ﬁf@ln i tl“hte%yx{ ﬂ% egs?%rggl&?n%{h I\?ﬂge Qéeldqg Qfavt ﬁguiﬁ,n&cfl 'a& a sterile water

s on
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
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time of first use. For exanple, a syringe with two

pl unger detents and two stopper detents can be
weuppliied2t o the end user as a syringe capabl ePOT/USIMD4/024045

strokes or four strokes This is an inportant feature

of the ese t |nv ion since_a single syrin
120585 ??B}l{})’s%fﬁ %F@r é\i@@ Jiting thisr et apiradn siake outwardly

extéddiﬂé ﬁﬁé mserﬁﬁé@ﬁﬁtaﬂblﬁgagé W88of {hgqgc%g%ﬁsglﬁ i u%:f{‘n ﬂ;tgfggr rod as best

assenbly nmay now be us to draw
illustraged in§ igaltZek. Wheoeibs 142 tugaph distd antfave 131 théstopperielrawn

propea Rk REete R B e i CRG E Toq o e PR i moved
progl‘r?]ﬂléldl' nﬂlr&l'%l aRYibh Bgﬁle*iﬁ‘ﬁrfg@f rodA§ntil|thé‘§és‘h@H &8It &7 18Rid 44n the

s causes the plunger rod to nove
Chapl’ookasmwl’yllmdwmslp@ct to the stopper until the free

offef” SRR BTt it o

medibativh satli ﬁﬁ@@gﬁﬂﬁe@ﬁleﬂi&@n&f ﬂ)ﬂrﬁ@insﬁ@lﬁbn a’fhﬁ' ﬁrh’t cﬁ@ﬁﬁﬁﬁg stroke is
st eps120, est illustrated in Fig urin

accpmphisher by meng t@tplmges tadgre d@}ﬁ@l\ﬁafeaﬁyn @fiatle h@ndn@ the bgrrel A

bar%:ﬁﬁal? pE g? Bfrozltl d ?P&?{ rﬂ[%l;etn ff ttlge EFosl%e%i ﬁ%Jtrq],\ﬁ%otlon of the

bartrel Bﬁrlrigm&eejf glm;glrﬁhlgs Taﬁenﬁ)byl’ fz&cl@esﬂ.ﬁlhstrﬁledﬂi ETgB €13 alfﬁl 13A, as the
dr awn_ pr oxi y With respect. to the barrel as t
plupge H%POY%%ATE%{}EQO*%%W TPQVeR Jiihibg @dpmger rod dragging the

locl?fﬁg ElefRM With tll}HOO(H&rﬁ f él@l'ﬁ.exgg 15980 Fﬂﬁ%:l%g%ﬁ% n%g}eng gﬁde from the

desired volunme of  liquidis In
prodigtad muistiedhd distah enagslerss dpteaba8jidingep indmid saifdcedi3? ahd falhng into

N L TR NI N T —
in Al B&ANBiCtio hl@ﬁg withi the f)luh%ér 18 &PERSHREE BQLi@ Kﬁuérﬁ from the chamber -
acconpl i shed movi ng the plunger rod in a distal

intogl fareezemple, @\mall ef W@phlllllﬁgd mh@cﬁm eI A barrel flange

[0%&% io\f%&l hggigltu?lgtn o?he?lﬁgpﬁ'b ch folﬁlgal}ggﬁ)?e t%% ﬁ%r?nge assembly

of tBe\/pﬂeﬁlﬂﬁ iBgaesbnay nds teastd id Jviﬂﬁdrbﬁrttﬁardcﬁnﬁitﬁéd ré&iyafadnject
as the plunger. rod noves dlstaugﬁ | ock

me(lé?ﬁé}?@ﬁtmfh@cfa?m@ ofithersyringe parighqgsibes u&i’faé?jgliﬂr#‘gg& i and 14A, by
t
onl 554 B ShERERLCAd s 30y KPR, LGRS i Wl
Proixineallgtidsteatied fast Wit ssuséeheepitmgry rod th mgvelin d prokinted direction while
surfacel?a falli into the second detent. \Wen
lockipgelsman BB IRy iR OPR S 1ot gomiegfipeio th bpss detent
on tﬁ@ QﬂoﬁpéfD\P'r&Qrdapnﬁtlgh Sralk ?lﬂg@f@du@@s @k M élé}nﬁrﬁ% move distally
unger rod to discharge urd diluent
alor[g‘taa‘gsrda smfag:e o hthe phengpl rod sa theit die shbrp ﬁcqortndl 156exf the cantilever legs
gn t he
moyES sk e PROrBITPLRt PORAmCH et dn S0 P e sed b gecond
morefdididl exPIeSPhted g@é/;ﬁqtzoo Prdk@Yialt AV B IBE 91&@%&*&%%%%5
the reconstituted, ready-to-inject nedication into the
outwgrdhtitenging lhhs K2 ¢fr¢gétﬂ%mrraems 148 thengage Histd smréaceal 12hof recesses

14 and r oxi.mal |
e SRl RS ' ot B PR NS S P Ry er rou
drawiag fted rec&i{ﬁltmﬂdifﬂe}zhcahélﬁﬁﬁcﬁﬂﬂe cParBerWflthe S21h3e bhﬂ& to an amount
pl unger rod to nove in atprOX| mal direction while
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.
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| ocking elenent 130 will remain relatively stationary

due to its connection to the boss detent on the
webtoeFmer7s2 Pr oxi mal notion of the plunger causeBCThS2004/024045

| ocking el enent to nove distally along the inside

surfac of the plunger rod so that the shar ree end
L00BEDTof ThR svEERASFERIaY of Qg&r?ﬁ?%gwwt@m p R ready foFa Setond and

ﬁnapaigﬁéﬂzﬁig SHBRE “iMdh% b¥st %ma%d%ﬁ eR ils?-@sAn ThBGndRidaRBR ks delivered

to the second nore distal axially-spaced steps
to tHeXhtieRr yxappiingre distadlyofiretted foicahythe plogentsicapsing g plunger rod

to i g AU EP LT PR Esras 1o f HreElcae b Plpe R nc R na
d1st91| diPcGﬁcBn {he@nSabehieat of MBrSHQPRRK 1590 TRVMEEKIRS SRl inyvith the
h the plunger rod drawing the reconstituted

dlstaﬂetupsié)dm@ suifares 122 ef etiallibenaced stepel 2ympygyeholacking elgnent distally

d : f.
o O AT TSRS R B BB A0R s e
137dF e bdsh tetehid distd1Bridet the afudt diset BéssrdetethGmWhBﬂ the distally
amount of nedication that can_ be delivered,

moyjag phlﬁg@réad 69nt@ﬁé thessoppat, boRuibe Sigepetanddhe bivacsiged gypve toward
the B{361 Bh ur 4 %r(S% dgg]tb%}%rgmrb%ﬂ{eﬁts%f tﬁégg}a}dﬂéfﬂﬂ ugh the passageway.

manu syringe asse

[0 QO EKe ntThle rsylelmgd amemlslyrhaszvnowé;dm tised aad sma@ﬂtoabaddﬁaanﬁd. Any
disen3|n ro ich is best illustr din Fi

attempt tpmoverfi D 1B % Prma] figestion 18 B IHBC SitasrEsqmply for

furtRARIsY! Wil cQusg 'tﬁé l%'cfcl)‘l dienfént @dlgﬂ&ﬁetsﬁlﬁé‘ée S%Jeb'ﬂﬁ:@ﬂy,ra@ Best

causmgt epunger rodto nmove in a distal direction
illugtratdnl indSgre 46 and 16 Acmbuing ¢he plasgearmed p1 aprgaimalglirection will allow the

o B D RSB AL

pasﬁﬂhé bad of B8 plddlgeiiod st fed tﬂ@ﬁlsﬁlﬁa%ﬁtf@dd M7Scﬁaﬁ£ﬂarﬁdl &fdls wall.
120 noves the 1 ocking elenent dist all¥ so that finger

Furtheppiigpimal M1C@1f0ftth@pl|ugg¢(|\7ﬁg bs|resiged by ogking element’s engagement
f
T Rt s

125t dvethel stoppdrliy positvored t¢ ferogsiiarg Gde emditibStiarthdrantotthe p}&mge barrel
both the sto per angfthe Iun er rod nove towa

dt
walljasmare REpiHlY ChreciSa fores istiseq %WW%H@BHW@%@S%@@ syringe.
Acctopcﬁn afiBRhs %9:@%] i3 Vﬁ/ﬂ%ﬁﬁ%g SYBYut df @l%}l]ngé— B&rrel reskl)llts in

syrl e asse RY; ha used and i S ready t
incrdaed dode df edgagemetitarfithe sharmfroeendsef malngleng nebmennhlrmo the barrel. .

dir ctlo tore for
te i Vi prooEayOuet e wobefint ErLAERE RERE Yafipe the pan
of tﬁé‘ﬁlaﬁy b gfls o?@l?&l'of:hﬁg leleYnentfor k@ﬁﬁﬁorm'lé s isdieelbMent and allowing
16 and 16A, noving the plunger rod in a proximal

it tcdfmgegq theinsidd surfate ofithe Iberrpll Jivger, teschredatribe en6h0%11h9 ptunger rod on

i stance . until .the,shar end f. i
the aeﬁ srogﬁg 6hep%tg?utt0ﬁ% bg ﬁanigg cﬁ% supagré éhr 519(%{ né@lgmegg &) tﬂgt if the user
accidBftall P SithGrassrthepRngé ro@t stdimdhihd Bdfor déﬁvwﬂhg the ﬁnal dose of
Further proximal notion of the plunger wl|

megiesiostbeiiog ceen ok RilkGe arlaiseint ion dhiyih e loEiing cloreent shar free
ends A QBT B8t oo 1B REAES beeh O6Ah praiddd ARG Al BSd not to

enghge O ndideosvefdcd of ﬂh@ fbﬁﬁelﬂﬁﬂh@ clir@e aesadmd thdplutigdrived. In this case
into the syringe barrel wall as nore proximally

the gieparquad the eweut syppeytspodAimnils the moken an helpg PEﬁcYéFq dpformation of
the EI%LB ek Bfa SYfik N&&ing element.

[00052] Itis 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
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Accordingly, increased force to pull the plunger rod
out of the syringe barrel results in increased force
woho@ngegenent of the sharp free ends of the | Bckiusgno4/024045
element into the barrel. . It is desirable to provide
a cut-out area 126 in_the distal d of the Iun
furthes dmptoyn e meagsarant of ﬂiﬂﬁéﬂ@rﬁéﬁe&nﬂ@g Hhegqgling eleppsat With the interior
surflgci%cc!% Itlgegbﬁ 1§f s fﬁl%ﬁ %'éfrélnﬂntlﬁauh&q(&lg@an@ihﬁw i thafétm of an

| 'oW ng I nsi de surface of
inwhdlyr ditectelalprdi] ha[qn lﬂeoramade atrfaded 02 rod thef barteb hi thn;@mbodlment

oGS 25 ot e ekt con e conll 9408 A e
1n51%é: oﬂl@@t 114 &sc‘!&nﬁhﬁﬁﬁﬁﬁy%@% BcUBER bf b Bnrful £S5 67R6tid1, BB annular

re delivering t i nal dose of nedication_ the
reces®ol @Rtdr mornagojgltlolns Ob@C@hQES sl@p@fbtoeﬁﬁéﬁgq loskign clgmeent, all

| ockj
postaprLT TG ToRg 4L Bilips SFE 130 2uf i85 LPHPIBRIGIAL 130 1o furher
mcx@é’s@ e gzﬁﬁom& 16&1@@%@;1&0&% Bﬁ“rd:l and irfsideoarfate.t h e
barrel "by the cut-out area and _the plunger rod.
[o Q tBE cdbe praventayenzaasemblIeVIdes BUMRERTHRAY QV%HIOT art devices by
Lmts t f n

allogxmﬁ %v?r}az)g cg%% b9 ?11?%? ({%g%:%sb ?égér}re n?l% t Oéagf ﬁésié toocfe Jr'a”'\%n into the
synﬁlges @1§ﬁbﬁ§i‘ﬂxg1thb lAdu@trintoeywiglf cohtaﬁnng e sebstance webt raonns{fmlted drawing

fovide a discontinuity such a recess ar
a scomadirenaunt oF Bepeconmitiet sapsihee badk gt e gl it ifftering the
conlt c;fQ}?e %}@tn&& Ofl"H% Eeﬁﬁc&ec} ﬂBﬂYt%f Eﬂéere&ﬁﬂﬁﬂﬁé@*ﬁﬂas@flcé M8y be equal or
ocking elenent with
less tnmeme il soﬂ.ufmcrecmumtmi db drer diberetion ¢ithe uses. 5;113 SYrifeee assembly is
barrel. 102 s.a discontinuit n_t.he fo

automisaly §isapFR e g FopRREa 19ker b g ikl fhoe
moXmddi Of F@ I}fhﬁ{ ger tdd ﬁdﬁhﬁh&ﬂf@&%’sﬁi@ irectidrOjottbé hs;ﬁlraﬂlﬁg dirsction. After

an annu ring projecting into the barrel
the énjeaionistrgk86ltha synimg nlmq‘r ihsi phenge F9dhis éetraqtpél to activate the dlsablmg

sconti nui t lend of th
eSO TRty b B RGP AR A St o ofthe s
barfll SlefHyl PE&EnBhg HRGESHRE iohapats lemorad agtplevekinggeuse of the
el enent, all p05|t|oned within the barrel to engage

syrigigar p free end 155 of | ocking elenment 130 to further
| a |6t B 57 Mo Beitht@ oRakd @bpper and
[ogﬁgafn5|8éy§ﬁ %%QQQf%ggg%?ﬁﬁ Sresent(gyr?ngeO PP
in tB6 pRABEM o) thy nﬂ&ﬁmﬂfl nun’;benmmkts the eyripgd asserably will allow can be
devices. by allo e dose of dilu ch

0
varisg byrfbe gl pg@fapp@ fl}er{gc @g glglgentt% EGSB?%\F\% eﬁ{o&pfnhé?e%gnts and the
spensing the diluent into a vial contalnlng
phﬁ%&d@%?%ﬁ%% to be reconstituted, drawing a selecte
[0a0BBNt While heriowscortxidimente hamh@gn ghessn it losirafe dhe Wéfen‘t‘lon it will

syrin nd then deliv th ont
be SYrigel Srheiaderutruaoahsa e o BRBFE 380 dfipe fom the scope
of hEbsfanse may be equal or Iess than the full volunme
reconstituted at the discretion of the user. The
syringe assenbly is automatically disabled after the
final injection stroke by reversing the direction of
t he nmovenent of the plunger rod fromthe di spensing
direction to the aspirating direction. After the
i njection stroke of the syringe plunger the plunger
rod is retracted to activate the disabling nmechani sm
to prevent axial novenent of the stopper toward the
proxi mal end of the syringe
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barrel thereby preventing the stopper from being
renoved and preventing reuse of the syringe. [00054]
woers/onims2 pr esent syringe assenbly has two or PROTAIS2004/024045
detents on the stopper and in the plunger rod, the
I mum nunber of strokes the syringe assenbly wi ||

WH@ITME%FMEQI@aH ed by the initial position of the
c
Ot B TR ey 35y RS e
en‘@ctdznﬁhmthldh@wecyﬂ:mdncairmbsmlt lving ansmsldt euttfine defining a chamber

for FPIRE Et B SPeLpTOBR AR oG5 £ ABTA o G SR H baving a
pass%% fﬁfareﬁﬂ@uéﬂ"ﬁ‘ﬁfﬂld @&n%-ﬁahc?n @Etﬁ'sﬁﬁ@hh@berl An

e syringe assenb % havi ng passive dlsablln
st rauccﬂon@ta:bo&ixm glunger zobhnaviag & proximer! rgda 2 PR cﬂﬁﬁt%lafmd and an

intepgrr sqr%g,i zﬁqﬁaélt ﬁ% ?eg:els N s%gd %ﬁo%i I%rnt% ee ét ﬂgdl af Q@(ﬁﬁgf 'éﬁﬂd plunger
rod,Bdafll 160655 Ui g aadiSkabfaak, a\’tﬂédst bayt détgnt&)rp@ﬁ@ &gﬁv\ﬁysurface at said distal

‘therethrough in fluid communication with said chanber;
end fi saifl phgaeorol | ow pl unger rod having a proxi mal end,

an o e f

B P L R LT
forn@Ihg ks witisageinsidedurfaed @f saides®], hebosngembei pogctihg pemximally

| east one detent on said_interior, surface at sai

frong Fail aF B RBAToH dpagh QRFORs ARERT oR LHRSErA THEY Wi aglsvefed arm
exte‘}ld{n%gjrgilgﬁhzl Poth SE&@ Eéﬁﬁgﬁ%leﬁlﬁgfsaﬂaa\f dASk (ﬁle%ﬁﬁ]@b@l{a@hrm having an

ng a sea i nside surface of

outwaidly dxendilg rilandrosts freerebds sapt Bh being sigedtoofti wihinysaidreerss in said
sald(feallng el ement, at |east one boss detent on said

plugggrodi ot | east one canti | ever ed ar m ext endi ng
Pr OXjioBBhY )éleﬁfeﬁfnnéﬁﬂdﬁl @dntiaDb&lyQiiRiién héiz@xhgjarﬁépdrtﬁﬁéiﬂqerethrough at
one cantilevered armhaving an outwardly extending rib

least eae; camt@vfereééegmench@g dlstalllm opvarglysiore gaifl Gofy pogjophanl at least

recess in.said I
one gt HFREn TP R T b R fa R SR SR tcast one Leg

havid3es Skl Petddhd catecteeamtwaﬂ@ foasigdgmpesnitinkidg smafaoemﬂsmg barrel;
dlstall outmardlggfron1sald bod

| echgid lgﬁl'élng Rlegent ingReFitiengd %/?é(? g}{a%é( rﬁ%plpcgcqrﬁ%%n&sg,ld interior
surifa{,]eogT S réuﬁ%@ EJ)djfn%xnﬁﬁ Jdoiastald ﬁg?a%t ?ﬁ‘garedeltéﬁ SARVHARE nfember being

rected outwar engagi ng said
positiﬁ)&ibdiﬁl sk ipaactareonff said ldckiag Bkemenswhdeimki atdeast elmeeﬁllger element is

bei.ng i tioned [ fre end cont.ac
conating sig B fsro el el o8 aglgﬁg tq0 ] SO RVl extending
rib Qémg ?b&l&%dllﬁ a8l rQR&s SdafNblun 'rgd QQ $l§at ﬁF}B@ﬁfg eﬁﬁbﬁﬁnaﬂy directed
posTtioned in said aperture of said | ocking el ement

forastie said phegedrodiwhitedwildiog @alﬂlbﬁgelr Ca@B@m@lﬁﬁplﬂ@% oot wanevRy
proS Ry I TSR il Stk et @R of YA ARARVERH W 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 fluid from said chamber through said
passageway causes said plunger rod to move in a distal direction along with said locking
element due to its engagement with said at lest one detent until said finger element of said
locking element rides over said at least one boss detent and into contact with said at lest one

boss detent and said plunger rod contacts said stopper to move said stopper distally to
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rib being positioned in said recess of said plunger
rod, so that applying a proximally directed force to
weaiw/pisnger rod whil e holding said barrel capeeass@id24045
plunger rod to nove proximally with respect to said
_ stopper until said free end of sajd cantilevered | .
discharge Sl emaispigd chpher aBpdvingh éPPl&BﬁgfﬂaE%X‘&faﬁé(g“&C"ed Tokee to said
! I Al i B bvOPGx BB intA84ld Frke@nd of said
plur%ﬁf{mbgsgﬁlly&gietsgh%@ﬁgge?%%a gﬁﬁs\éi gl%():( anti’l evered arm )
cantlogaetkesmivas dissdlylaldrareibinnsaiudfarepast said distad wad ehadd plunger

rod gqt) g{%gi;eﬂr&% %h%s&ig&gﬁql}é%sg g&;%‘éﬂ&{vgrgleg eggég?gs%ﬁﬁnside of said barrel
to h?l}pip‘?&teﬁg%rfog:&ﬁﬂ rﬁcﬁleﬁﬁhijoﬂ)s!aiﬂ"ﬂ_@%pe& @reh@erdaRdyainge adsennbty unusable.

m sal hanmber through sai'd passageway causes said
plunger rod to nove in a distal direction along with

sai d | ocki ng.el enent, du Q_itsS.en R j j .
at 4 est C]léﬁesg'ﬂggee?ﬁserﬂwgli qef Ciaéﬁndl Wlheﬁraigl%ge er%éeaﬁ %%‘deg%#?‘ said
pluﬁcg%f; kidvgclol eyt axidiiapacidatetdhl chdahid fasist oweedddas on said boss
etent and into contact with said at | est one boss

incldéesdmo zaindly saaced posdpients spithabyidiplaeeapd cap bppgyved distally two
i OvE S al g | ' G JolcKing el drdht 3 id
“m%shqéeﬁ%rg Pfoxé‘?‘%grggﬁ i &%g%%ﬁ%%%ggggﬁgﬁ%ﬁ%ﬁcy ng'i rect ed fhage sa
insifl@E@eick Of sadl Bamélunger rod will cause said plunger rod
to nove proximally until said free end of said
cantil evered | eg noves distally along said inner
surf ace past,Hal | £ &Fh PlivhsRisal OBkl P§has&d detents in
tha:{' sai’g@es%g?gégsﬁghg%}%sai d at |east one canti}Io%ver. )
said lgngngadmchak two nsiallg spdced afeds baohrhavings Hantsuppes ants distal end
pr oxi mal enent ., of sai d_.stopper to render said
extening igwarly Fam SUINRLBPWTAS- " The syringe assenbly of
claim1 wherein said at | east one detent in said
pl unger rod includes two axially spaced detents and
sai4l at Theasringnessdwbbnef drusamaelssswiqd Y gealdy sraged boss detents

xi al spaced boss t - t. ' oA

co B sSR0SI oM, B OBt e o i
endf 5 6F PldmeBied sRefacausemdir ddiatig kivegdisl ement to

engage said inside surface of said barrel. 3. The

syringe assenbly of claim2 wherein said two axially

spaged d figl . i jeRg! | Rblof said

spated sfipShdst pAbfy B GIFS il B HESaiIOVRE B2
locking etxicantichgles twacaitijevereditegapaditiontd on oppesifefsidse of said central

The syringe assenbly of. clai erein saig t
bodgacaion ARp e el Aty rae LTS e e e ok plupger rod
opriYlil A8 oFShEAGY Gehcha Quiesi@! |y | nvardly and a bl unt
psur ace at a distal end of each of said inclined

surfaces extending radially inwardly. 5. The syringe

assenbly, _of claim?2 id.at. | eas ne ' -20:

o5 B TP o by S B PSR PR By o n
saidl $@ pé}%%gfftibﬁélﬁﬁ e%g%gb%iﬂsfbf& s8idde® cahtileaérdd b ontlarbiydyhen
- portion and two additional axially spaced detents are
exqesove prodimallyshiedtedfoneg éf anpdigd @;p%% pluagergpd 1a gipattempt to overcome

saigl )l(c;c%r{gy élgrggn%%%ngggte?nnetn% of said inside surface of said barrel.

7. The syringe assembly of claim 1 wherein said at least one cantilevered arm of
said stopper includes two cantilevered arms positioned on opposite sides of said boss and said

at least one recess in said inner surface of said plunger rod includes two recesses positioned
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6. The syringe assenbly of claim5 further including

two radial projections on said stopper positioned to
wengsge1and force said two cantil evered | egs omCwaisedoy/024045

when excessive proximally directed force is applied to

said plunger rod in an attenpt to overcone said L.
on dppesiterrdasiof weid plungerwpd gaddasitionedstai racai vssairbowiwprdgxdensing ribs of
..said barrel. 7. The syringe assenbly of claiml
Smdﬁ%%?%?%£ggpﬁ&at | east one cantil evered armof said
stopper includes two cantil evered arns positioned on
opposite _sides of sajd boss and said_at |east one . .
TEBoss hesarines FRERb A FRRE lohvE ydispqutigatty ppgaid inside surface
et ar S
of sy PSP b i SRARTSET DRAR! ARGHRD MRORATbE Rid| e Rlement when
saidathhapafiek andtie naitagingisbel infidsairthce ahtdill bemeled arns. 8.
The syringe assenbly of claiml having a discontinuity
~on said inside surface of said barrel sidewal
posy ti onggh styﬂng@&%aﬁbﬁﬂdf@laimr WhireBesafl @ sl waRofsaid barrel further
| ocki ng el ement when said sharp free end is contacting
incleddscni aleigdte tiuestesingdisaly thepefrone havigg apassaggwashigeluid
assenbl y of chjnwl wher.ein aai d'ﬁtal wal | of said
compireatiof ik 3Hd parsasad i gﬁgg?%'tip ext endi ng
distally therefrom having a passageway in fluid
communi cation with said passageway jn said distal )
wal10. 10TheTsysings assa@blyaggm Vivsthermgluging & ggedleeiannula having a
. dncl,udi ng.a_n I ' .
aisty i SRR G RO Ry PSRl Bl Bid pecdle
can@ilg beihgsahakcreiadIseidclisiuilehd of eaid harelrsoahitedidtlomsaisin fluid
di stal end of .said barrel so that said lunen is in
compypigption Hih A PIBIEN@Wh sai d passageway. 11. The
syringe assenbly of claim1l wherein said | ocking
el ement is nmade of sheet netal. 12. The syringe
assEnb| yTiof sycinge asstmbheofalaimshiviersirogpdloc i@;lgie?ﬂr@g](c & hgde of
formed of thernoplastic material. 13. An operable
She?st)ﬂ“ftﬁ]ge assenbl y havi ng passive disabling structure
conprising: a barrel including a cylindrical side wall
havi ng an inside surface defining a chanber for
r et . ni nbhe $yuinge assambheef gaioikl whereenwpidistaprer ds iegrallyrfgrmed of
h [ nciugi ng.a. istal wall having an elongate tip
THAPSH f:r?ga Hi%t al | y therefrom and a passageway 4
therethrough in fluid communication with said chanber;
an el ongate hol] ow _plunger  rod having a,pr?xinal end, .
an Bpen Anopairblesyripgrpsaemblyharingpagiiyg disabling girycture comprising:
i nteriof- . : i dli 1 ' .
rod PR MR € cPAnERALA Shihafle aR pl Shcle MdRlng a chamber
for exthiaingyhshanapen pposed ailepd 2 dsalendtisguding editital gvall having an

inwardly from said sidewal |l and having.a hl unt, surface
clongits i ¥l T3UY Aivac GaaY eseeRyDr e ing: i oid

communication with said chamber;

an elongate hollow plunger rod having a proximal end, an open distal end and an
interior surface, said interior surface at said distal end of said plunger rod including two
opposed recesses and two pairs of axially spaced opposed steps, each step extending inwardly
from said sidewall and having a blunt surface at its distal end and each recess having a distal ‘
face;

a stopper including a circularly shaped sealing element having a peripheral surface

forming a seal within said inside surface of said barrel, a boss member projecting proximally
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face; a stopper including a circularly shaped sealing

el ement having a peripheral surface formng a sea
woizodsion1sai d i nsi de surface of said barrel, a BOTAIS2004/024045

menber projecting proximllyfromsaid sealing el enent,

from 864 saR0E ELGFER0 S REBHE PG B APy S HRPB Py i o Thclined
smf%%gtegﬁﬁglf[ggpggggp SR 8G dnddl @ﬁﬁ%uﬁﬂ@eﬁér@%g?@ﬂﬁllb @%@y from said

arns extending proximal|y fromsaid
bosss &b Cantjilelesmiemns esoding areimelefreth widweaking plgment, each

cantley gl 87 by 6 P EVRAY Proar P apuaB B o Blif b bRine sized to
fit “Kgﬂggrpgh% rdcPes A JaRCiiAgred@ment including a central

y portion haylng_an aperture therethrough and two
oppdsedng elemehinending acgatrabhodh @orprdiaying N APETHIRARFFprough

f idDb ti t J | - .
o 55 P SAEB A, BT LB TE S50 Pt
fingbiBMbRenth EROnENE proxdahilicinvgrdly ook s£d apetirgenid logs havaigfiee ends

~ _hook-shaped portion havi nq(ea sharp end djrected .
inclyding i frapk-yhange wartny said beg ﬂ&aaq? Rertionhaving &sharpspd difsgted

of said ' ; b i I i
prorfigg 9 ol o B Bleliall e SHELGOT 48 baAET Rl MRRnt surface.
in Sﬁ&@[@g@ﬁﬂﬁ; of sai d hook-shaped portions contacting

said interior surface of.sai.d r ro -OX.i

.pl d |
of s lacine plemst bormspori i avifh SLHagh iR S ipaped
portgcﬁfes %grnx{ﬁgﬁv\#eéa‘?@ Eferio? sad ARG R ePFodSHbLin 0§ RE blunt surface

rein said finger elements contact said boss
of spid Grepapdaid/bask neemibir bting positiereslda seil apaitere.of geiel dpgking element

and sai d outwardly extending ribs [ [k P
wheggip éalﬁgg}ggg elsmegtgicantﬁﬁ:t&ﬁge‘t}o% Brc?xnggl%{ ﬁigs[apd;%ﬂd.fl%/ | ngg% bfSaid:
deté%'is? éhd@ahh Yulld @5 eRRnfidE ¢s lb@inggiogitiﬁhwmeiaid @cesahof kad plunger rod,:

ol'ding said barrel causes said

( [ ) pl unger raod. to ve .

so thatappiyatd ypwixithal edipssted forse sapald shugpaodumiile holdipgsaid barrel
hookshaped portion .S ai [ ; -

can SR BRLLAE LR ALY 4 i TRl pock

shafdichdraY@So fakidmntleyerad leaintbveldistllsalofigssd ofner surface of said

| -nost of said twg st 3 sard ont |
leggr@? wmnqggw%@wgrg& % sggr@m@c gs@g%&f}?%ngﬁaﬁgé@?d&wo steps
and%'?l‘?i@%%ﬁ&?eﬁ&gcﬁ@%ﬂ?g 858 EtllQefRNVE R h fagels@RIAtal Acdof said

recti or a selected distance, and
recé&sbse auertsaid spey inmpraxitia dakttjondior e s¢leeted distance.gnd

e 0t BT EAL ERaTa AULEAR Ay g o
sai(f%dég%gfﬁglc‘ﬁﬁsteg s@@ipfing@ctei Méveh armehl dieetib®wadisdid locking element

ement' s engagenent with the groxinal;nvst of X
duestaisaidibeliing slementeengapementseitithe preyamakbmenesaiddrun spfaces until

s L
oS3 i, St 18 stk s o
said ;tuppbrftq) o1ve said stqmnmggt,aﬁg]&p @g@qafgeoﬁlf.ﬁﬂ f@%%?‘%‘&ilmg?f& an additional
prog}éﬁ% %leﬂ goh%ag ngneogx}ﬁgl%%to St Iﬁhﬁ@ag €5a oty dn il 6 Sdidl bRlarh Bt Gnd to
deliver fluid from said chamber will cause said locking element to be repositioned so that
said hook-shaped portions of said legs engage the distal-most of said two steps and said
finger elements engage the distal-most of said blunt surfaces, after which applying a
proximally directed force to said plunger will cause said plunger rod to move proximally until

said hook-shaped portions of said cantilevered legs move distally along said inner surface of
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deliver fluid fromsaid chanber will cause said
| ocking el enment to be repositioned so that said
woaols/simped portions of said | egs engage the ®CTAR004/024045
nost of said two steps and said finger el enents engage
_the distal-npost of sajd. blunt surfaces, after which .
saicanagt FjBAshicu il P o bR Bnger s &0 fhgt S Frapb gyt said hook-
4 i ' i HePhreVert Bidxlimal motion
S e e e Ty e e
of saidseoppestoathder ahidrsyrisgs abs¢émblgungsableace of sai d pl unger
rod past said distal end of said plunger rod so that
said sharp ends of said hookshaped projections engage
sai gh i nsAflep&HbIE 3¢8n&S assahtsly Paving lpadsdve dbablipg eredttire comprising:
proxi mal notion of said stopper to render said syrjnge
as sebrste) inghudiama eylindyicalmidesysdirhaling anippifg SuAcs @ﬁ%myg a chamber
havi n assive dis ' i:Sl ng: :
for i 28 (RRERYBsE PRARH A BhA Lt o SRPSiAL B wall having o
pasédpsivae thewth@asgh aefluidicogmamidagioh evithfsaid chetrdbeni ng f 1 ui d,
an open proximal end and a distal .end includin
di sansglongats halloyy plyngersad haidesa Praxparkkand, B gpey St?]I cdqnd an
inm%ﬁpgﬂﬁkgation with said chanber; an el ongate hollow
pl'unger trod having a proxi mal end, an open distal end
anda aoppentieiuding s virbdareshapedtealipg eleineot hediimgya peripheral surface

ci rcul ar - shaped seal i el enpnt having a perjpheral,.
AT R N R R e vt
proididlly i 84id 384ind dRQ&ht,Tenber projecting proxi mally
rom'sai d sealing elenment; a |ocking el enment includi n_?
a czlckiak ebengbnt poludinga beniahbodst pdréier hagpgat least one canti evered leg

cantil.evered |e t endi di st.al | y. out
cx 3 5409 ety LR B bt R Y e s e
endShRtRd duBPar@ ot b @girptalilihyde sthifack @f sgid Gagel)gaid docllting element

i nside surface of said barrel, said |ocking el enen

t .
movahlabonpeeisd e 83id fossongd anid logdag elapeaiangvatbe kymgeted to said plunger

el epen abl,y connected to said plunger rod interior
Kﬁéﬁ?gg%%FE§§ %eans for indexing said |ocking el enent

di stnahdsyfor mdssing spitl Uowkiig ¢ladentutistally jursaid plahgarood duringf proximal

said plunger rod tq draw fluid.ipto, sai d chanber an .
mofigh of FRHLRLRESGa b NBEIGH P SHASAAPS, 15" GHOGEs god locking
eleﬂggﬁrsdi&%n%% chig b8 saﬁ%dgggr, &hﬁ{gadi&tmllﬁ ug&g&&ﬁhoﬂ@ﬁ gpgaid plunger °

sal nger rod for l'ivering flui rom sai )
roddhaddiaerihg floidghomanid ghasbertbwagh arid prssagewtvindenegigifeengaging
.said. locking element with.said i.nside surf f |
i e S T e R T SR Bl s o
sai@§ifERla¥senddy. The syringe assenbly of claim 14 wherein
sdi d means for engaging said | ocking element with said

i nside surface of said barrel side wall includes an

openi ng in said distal . ' ] . .
ohoTted e BP0 1£AhS UAOREaL O Lipuig i
lockfﬂg et QfithiAR] iapae bngicandsdid baktlaideswallimhalepard opming in said

end to project outwardly Past.the plun? r .rod and ,
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.

16.  The syringe assembly of claim 14 wherein means for indexing includes at least
one detent on said interior surface of said distal end of said plunger rod, at least one boss

detent on said boss, at least one cantilevered arm on said stopper having an outwardly
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into the inside surface of the barrel. 16. The syringe
assenbly of claim 14 wherein neans for indexing
wonaelswdes2at | east one detent on said interior PEUMUK2DME/024045
of said di stal end of said plunger rod, at |east one
| east qne cantil evered

@ﬁﬁ% egrtﬁsmﬁL%Rs,at

DS LH 1S {15 P FRT SR 1OrF888T eews iy mpeie sraesef seidplunger rod

anB 8 lbdkind le@eRiidcInHBE @t feBst AL %geﬁelérﬁ&%ﬁténﬁqgriﬁw%ly from an
surface of said plunger rod and said [ockin

APPIHER irelpang central bedy p@ﬁen,faardgleckleg eleprent boihg pd81n@16d with said sharp

free %W? gljltXCt 5{? qa inter o?r § e}rcgﬁlégetl IBL %Iggre%tg;%?)pgﬁgg o\f\ﬁtlﬁ at least one

deﬁaﬁt dalafbagsamﬁmea l%lﬁ’g ﬁ&sﬁﬁo’h@& lif1Ehi S af)éilﬁir@ besdi®lockite edfent wherein
pl unger rod proxinmally of said at |east one

Sa’éé‘f iﬁ%ﬁt Ong é%eb@§@e%%@?ta%@@ﬁgldﬂ6§$ prozimeelly of wid at least one boss
|
GAEBHLE Syl O 8y SRR L AL b o

of said at | east one boss detent and said outwardly

extﬁ din |b bei ng positioned in said recess of said
pl u 2 &8 syringe appemaly of Algem 44 senertiy seifl agleastrang letent in said

I @fl%u@naade@ t@b ak e 694
P TS e Ay oA g g a3 A i ey By boss
mCdmbs thee exially spasad Uo&sabsentmlthaiesaldtmm@x red ¢an wraced distally two
det ent s .so .t hat n be npved

sai r od
g B S e ot R Qb et e eI ACkgnE Slamgnt to engage said
inspleWnfete s0didLrtees sai d | ocking el enment to engage said
i nside surface of said barrel. 18. The syringe
assenbly of claim17 wherein said two axially spaced

det pl.un d. de.two X|aII spac .

st eps eagﬂ Egj rijlgn asyen%ﬁﬁﬂ 01 ?Z@’ elgin F'Ellg WP %@ﬁy &8 detents in
saiéplumpeti 109 indhidy td&oyaxﬁafl@mp&@d@tépgteﬁéﬁ RAvisds bRGEsurfRe atTll't‘sedlstal end

Syr.inge a senbly of claim 13 wherein said two axially
extending Bvisely T 83id dntersiFuriped. ude an i nclined surface

extending proximally inwardly and a blunt surface at a

di stal end of each of said inclined surfaces extending

radi@l | yThewyingeysseddbly Shelaisy t 3 ngercas sedrbhy aghlleb@csd boss

| | d | f d | Ki
o B ML S5t e b e
a dRRPeSsd bfeath @€§ai@inctiakd stﬁ%gg élte raﬁ%l&flg%aﬂgg sai d

at | east one detent in sal Interior su said
di stal end of said plunger rod |ncludes two detents

posit i on on. opposi te side of, said plunger rod. 21. .
Th eidsy ri ?@%S%%g e?’bgf fc“lq%ﬂ“'l'rl Aﬁﬁ)a“? A et Pg? ﬁ%‘}tﬁﬂ?ﬁeﬁ“& legf said

lockiag eRimeainchidej 866 ba@ﬁ&v@fédﬂ@gs%o‘éftfbﬁg@ bn B?ﬁ deite QIRE of %Ild central
contact and force said two cantil evered T'egs outwar

bodymertinandssaidat lepsbanasteny insaid iteriprisorfoee Qfssamlgpktakaamatorf said
t
plufih EoP RIS l Pl B R PR b B i Bt o

said barrel 22 The syringe assenbly of claim14

e|n at Ieast one cantil evered arm of said
o%‘p li?dy@&é% agsgbbaefialaie &) ether ingluding twioaadial @m projections

on ﬁﬁpﬁ%ée? Réénq Qb B £] Forcé Q%ﬁs W é:gntllll ﬁ%‘g‘# lelgg 8utwardly when

reces lnner sur ace 0
excessole pdesmialilp directed S@rse is applied to said plunger rod in an attempt to overcome

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

22.  The syringe assembly of claim 14 wherein said at least one cantilevered arm

of said stopper includes two cantilevered arms positioned on opposite sides of said boss and
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positi oned on opposite sides of said plunger rod and
positioned to receive said outward extending ribs of
wealw/aerski | evered arnms. 23. The syringe assenbly/ust004/024045
claim 14 having a discontinuity on said inside surface
of said barrel, sidewall positioned to engage said
said ptpast PREESCRTTAN S2iddBney SHdRORiOh §21d IPEHEAT rqﬁﬁ@%ué%ﬁ tOgRERSTEES
post i BROpSNEMIBONMID pRBEG ol Bh BpSHEARS 1 Rt quoward
extemiing dbstfahidwntilavkredaims.barrel further includes an
el ongate tip extending distally therefrom having a
passageway in fluid comunication with said passagemay

5 in said ﬁh@%ﬁing@’%’séemb@y’sof cldi H‘?Iéﬁﬂiﬁlﬁgﬁ dﬁ%@rﬁ{]ﬁllty oftfsaid énside surface

claim 14 further including a need cannul a havi ng

of sdidshatel sidenvald ppsitisadetd epgage aﬁlld Shaﬂplfmrﬁnﬂf@élsad Hodkinghglement when

s Gt BPEH T ol TP RS H S SRRMARET <0 ¢ e

said lunmen is in fluid communi cation with said
passageway. 26. The syringe assenbly of claim1l4
wherein said | ocking elenent is nmade of sheet netal.

10 217. The B s ﬂlgl?e% %EHE‘BM oP ?A’nai{h%h ]ffo%ﬁagdt Hispd vgall of said barrel

stopper 1S’ of med"

furthrett #clugles an elongate tip extendlng distally therefrom havmg a passageway in fluid

communication with said passageway in said distal wall.

25. - The syringe assembly of claim 14 further including a needle cannula having a

15  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.

26.  The syringe assembly of claim 14 wherein said locking element is made of

20  sheet metal.

27.  The syringe assembly of claim 14 wherein said stopper is integrally formed of

thermoplastic material.
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