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Syringe Assenbly having D sabling Mechanismwth

Tanper Resistance Features This application is a
WOms/ievesmt i on-in-part of U S. Patent Appli catiRaT/US2008/055847

10/ 838,687 filed May 4, 2004 (US2005/0027250A1,

publ i shed February 3, 2005), which clains priority

fromU S. Provisional Application No. 60/490, 939,

filed J h{ggy mRtRt | on
No. 60/%%%ngg&sggﬂ1%é%ﬁ%gule£glﬁtgmgs 200 a Backgr%und of
the I nvention ThQ‘;ﬁﬁp@eRbsistMﬁ!@tF@{tur& ates to syringe
assenblies and particularly to syringe assenblies
having an automatic disabling mechanism Throughout
t he wor L pl . of. | I Y,
pr oduct &Hlsapﬁﬁ%ilk ? ﬁ(tglletﬁggaﬁflg :i%g ?ﬁglsgbﬁt?; Aoﬂ n Pga%o
10/83887 [ﬁliﬂérMaM i2A0HRZ00T 0B 2 3l , pwblishesl lfetbansvfiaﬂ()@?) Whlch
n S I S S
clan%ga{l é?r%%l 155 Fr%%i‘aﬁéanal A})@Elga\{‘éﬂﬂ%n&géﬂg?}é gfe J'é\?-g?’izgf? and
U.Sngu]plomltApphaB]pENo wszmmﬂ%mwmm 2042603. t he
effects of nultiple use are a major concern in sone
countries where repeated use of syringe products
during mass i Mmunigaki@undopiediientioy be responsi bl e
for the srgread of rrag%aédl seases. Re-use of sing le use
hy podel b REeSTinHgHOL Elassip seingp assgniips AR P cHA AP SYrﬁlge

assen{bBieSRHvARGN AltoffaHO digdMis H@Mﬁmlshﬁ the absence of
i nfecti on or di sease. attengts have been nmade to

r emedy ThRPENORY B VeHd ﬂlﬁ/mltltlni%tlsamf yRadgrmig pyripge products which
are ﬁ%&é& f3H Elhﬁ@ %seVYgHI}C B ﬁlﬁhfn%%ai)ﬂl cﬁu%sﬁﬁgé ddGn ffelrah@er of
destroy the syringe after use el by using a
coni@gioty disaase Infrayénous diug pseoy/whid reytively shararpd reryseeiviinges are a
. i S t .
eI S LGSR AR Do VILAR AU, o
con<a’.1nt iarsptns comlmdswdletehepaawdlusmwfcmrlmge psoctuut;stdunmg mhgsgimunization

0 ef eat i
prodf RgEo b Bls DL ESHOR e 5S8R Ly iy
hypcbt&amc sﬁdmgaats@hlbmy alod inktn@sentdd éxvihe elsea/wfldncgnbh& aven In, the
|re the specific intent of the user
absq“BEf %/fdwgﬂtl rdlgasgct ual act to destroy or render the

SYri ngeahy@RahaHaee bebhafde Ba¥n6@SthRMEobI. Blobdtabléare early
with a user having the sFemflc intent to re-use the

Contﬁpwalé Pl r@W.Qﬁ@éP@CM tidsgrey, the neinge 4iés var Aberdywine 2

destfacBld@vRe s SrolipRdey ih L a'%%&ﬂbﬁsg@nmk}hm@%&g sO8: Mk Lyringe
beconme inoperabl e of incapabl'e of further use

could be erdercd dlopgrable bl detapalingtiemefi foiconQfhenettempts AVl t
incl@font gtr %wthJﬂQv@&H AL hE JsHG&IothPdéféat %Pth'aégr‘?nr%% R tion

provi ecause the neans renderi ng he sy
toa pmpﬂe\amt by thasyringotusqur dltbertghimagy fof thesendyvioes wers qumfdwcll they

do r@cﬁltq € hie t %g&; % {r/lkeg)lpéf at S‘slep%;l ?Wgé bey t%gr el %ct%] d SI&Oé Ry Tl render the

syrlﬂgeﬁilopléalbbn Thide. deﬁp&kgqsﬁ)? @ffécvaO&th Iasulke:)rr;laaishg ﬂlesydfdlfngletent to
re-use tﬂe ﬁ‘ypoﬁermlé soycr:llﬁgg gAccor mgrl]}; t e?es wgs aor{]egg fci)rrz]i 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.
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the syringe barrel between the plunger rod and the

i nside surface of the barrel. In use, the syringe
wElheweioche user to draw a pre-sel ect ed anmountP@IUS2008/055847

medi cation into the chanber of the barrel and deliver

this di cation

pat i e% smgf;‘ uS¢ len%_p Bgllljtg{;lxﬁ d&hg/ﬁ{ %]lﬂ& ﬁffﬁﬁﬁl@@ézh{)}gm tauéht in
U.StHhens)oi Hys, 360$@Komlskt i Thas syiringe cotpdres atlh@kuhgﬁiémﬂg pOSItloned in

el.enent 1o enbed itself t.he urfa e t
the R e TR Gep BRELioten P St MR 1 bsd! 8
symigelang\ef the Qskr tolrewa pré seddctdd| amuned eheldivhiticn 1Slol’t@é ammer of the
rlnée which wll aIIOM/g ¥re sel ect ed nunber

barr‘awaﬂs pver by raediaiien ap Hr el IpRbioR, iR HRG RaticR; é*é%a tﬁapt to

w1thﬁﬁm@bﬁﬁgé‘% b WMETringeOd seBxRAMMEWilf Qe t8d loeiRSelOhert i
r may be required to conplete the injection

embeqi 6*@8@?}0 t@}eﬁdeasglrﬁﬂﬁe@f theyrigge b%ﬁ@btoa)é%@ﬁttﬂrg}mmél ey of ghe
phn%&ﬁ%ﬁa diluent into the syringe barrel, dispense the
Iluent into a vial containing the substance to be
r econsticrais ed! a thedviprrgsingle ksetshiéngeedutsvilltalipe @ pre-sclected
numBBH GRE G0k M Red o2 Yl A1GAP 1smfag ot EhdntG Adi9aibd)Sor
cont f e syringe into ient. Summary of
exarhple, foursenkdsoi tharpluigenrrad e rsqmned geccam@mbynjmr@n mpeess. Such
assive. di sabl sty i.ncl ude rr h
os WBET i ek AR e et o & L S e e b g et e
diluer ambe wiaf @mtaigh@iha sutgtahdelto the rexnsdipedd, pramgttaubk &ndecanmtuted
stal end. including.a distal wall having a .
medfiafiabiyBung et Stbul Prrineihont Dl e Jpio o prient.
t he chanber. An el ongate hol |l ow pl unger rod having a
proxi mal end, an open di st end, and an interior

surface is provide ummagfeﬁwérlnmgoa ci rcul ar - shaped

seal i ngn ghRIPRNyripYAshSn iy RBAALNSEAe &wbila% ﬁnfcﬁﬁéﬂnﬂﬁdé a
seal with the i'nside surface of the barrel and a boss

barrekdarieg 2 pylijdeeal isidgwph oih aminside syrbe defningegiapgerdpivkting
ﬂuldb‘alll @%éﬁ ﬁ%lﬁhl%ﬁ{ﬁ Bhd é &‘Jsﬁf éfﬁﬁ&l&ﬁﬁg"@&&aﬁ WA &%&%aﬁiassﬁgéiway

er rod I'ocki ng el®enent i ncl

ther@@rmlgfalln ﬂycijqpnpmrmqaaﬂn witl theghambdre Astelongate bellnw plonger ead

' . ot oLt
navif p B ERERL i Sbeh Rlrbnf Y fckio L AGRIAY, ROSApbas
a cirow v pHdysedlig emn@agham'glgtatperlplmal dafam Ifdrandreg aﬁ‘ealt\hlﬁl the inside

barrel . The | ockin enent .i s _nova n
surtgtRF g partdling B Bt s PR g g - SR S e s A
lockpigehgehnt ih@ehctsiteBided fheStoppaaad tHBthILul(gEMb& TﬁHlotlﬂﬁig&blﬁ@t

t he 1 ockj el ement di stall he pl.unger ro
mchﬂ%&?fw&rlf g8 a%%at.@ AR I%ﬁ%\senfiwa%&t%“ﬁ
outwalRity &B@akesodgperiod ivherRdLké g indeleh @ GlakGeccdn@mBBited outwardly

distal |y on the boss of the stopper during
for eggaging th ingidp sfase ohihe Pyl of ha Ineking clergant 1Srraelvablyrconnected to

the B&8d bR debpef dndithovlabi9 'Ebﬁrfé@te@ had Sfun%é? rQUER b irface. Structure

passageway and mean$ for engagi nhg the | ocking el enent
for ipdexingithpdofking demeny distalli inothe plyagds aed &iring ipeivad!imdtion of the

plun ér‘?&fg) drﬂg ALRYRE 1 c fhﬁllﬂﬁer%{& £ %e?ﬁgﬂi‘gg %gqﬂr%seler?ent dlstally on

I ovi Structure or engagl ng
the babs ¢f thd‘ﬁéoppﬁlsdld@g distafliyelreged mheorbefitheplunger rod for dehvermg fluid

from the chamber through the passageway and means for engaging the locking element with
the inside surface of the barrel sidewall for preventing reuse of the syringe assembly is

provided.



10

15

20

25

30

sidewal | may include an opening in the distal end of
the plunger rod to shorten the axial length of the

WO 2008119630 surface area of the opening for all RATGS20082055847
sharp free end to project outwardly past the plunger

rod a onto.the insid urface of .the .barrel., T
o uor SRSt PeaaDR S pelifel Rt ich B PR Sttyecl e harre
sidetvhiemiap irelude iin Spehirgde tefdistdl endlbfahaplueged raaif to kivetep itherug et

rod,, at | east_one bgss detent on the boss and at | east
eng e R PG S oy SPENGE Lo SN E BT g 1o ond to POVt
outvaid IV thé pRitlzeNdd B dritdthe eRideistiFacdk ot tedadelsi zed to

engage _a recess in the insjide surface of the plunger

rod. THY stHeteRifprgndaxingdralydss piipashee defral Qrivs intgqior Surface of

the diQQknB9f Gk SRR OBl RSk Bhe BRAS e BF telaBEnd &l RER Bhe
extending inwardly froman aperture in the central

cantideygred@an on die seipperhaving er Py atdl epdendingTiveneppigidraggnd sized to
; el b har b,
ol STE L BeREa LSO 5 PR, A, e
inclysiee stie hecking etsfimenhlievéng at as onofieged elewmant catedding éwsod g from an
i , r ) .ng
o JFENGHe BT ROST oL s OB, PBREHL Tagluek e LAEH ¢
posigaet] adithiinghdrp éred asiscomantierr thgpin@xionsurfaye offthd plenget rd_dqasximally

one, boss tent, and the outwardl. xtending rib is ..
of U LIPS trTinh a1 BF P abus ¥ BRatshed i BF Shegire cpfa Bekine
elen®y Wit@é€n &2S€EbYyneygeb elememfis gintLtnShe bbatmdntter ploximally of
| east one detent in the plunger raqd. includes two
the %fﬁaﬁﬂns B%Sﬁ %&ts?f Al CARAIng T isopitieRra T dresyaf the
lunk&8od0sSs i ncl udes two axial |l y-spaced boss detents so
plung :
that the plunger rod can be noved distally one or two
ti mes BersimeeirsEbhemantsdontewssd saihathe ahfast qne deterids ds
plun?&eroch REHUAG WS RABN B ERIRAR A1kt 1A AE dStH i RGE bBYs
he barrel, depending on the initial position of the
inclydgg wyorayiadly spoad begs detaets s¢ et thé plusger rothgan beunoved distally one or
o bbbt BRATR nToR BE e bllokATpELRE e O {BeP T HiGye
the inside wifgteadf thertrrmelk lepedding on thaamidlypofitionoftthelockihgelement at the
: rfa f th | unger. raod. . The two axially-spaced
el Gp Bho OB AIGRihE i g Bk Tefaliyeliaf RAEESy-
spacekitgrcthcichapingai biveedt by faice wd rsdlisyal andlexaeddingrihwadlyffamethatintérior
di stal end of ch of the inclined surfaces extending.
surtqft i B p{ese S oty P s B S ey £ B e e ined
surfaé eXtBrlingOr kiRl @ ISR arByblimtGlifae at M\@is@PeHdiolk 83R108 the
. le sﬂpositioned on._opposite sides of the central body
m"hbeégslu B77s extAding Baigly MM&LAIY-ur t her i ncl ude two radi al

cam prog aclkhsbige RASldreiIed of e fRRE Sl nRRtn3hG8dd 8
two cantilevered | egs outwardly whén excessive

cantifsverefl IRgs PYsiénned er eepopit tidesio§ thaspitiabBodygportiva. Fhe fgeger may
furtheOcludle > rAdiA AR pr&ic RYEP ST d J&%o#ltgftﬁg@ r& tﬁ?%rlh: at

engagenent to the i'nside surface o arre
cantijexeyse legpeutwardly whsnexeessise posfmallyelirsetopfrace israpplicd ol thele

plunéé?@ocf:iﬂ ik 'a!tgl\{ﬁrto Nl me the locking element’s engagement to the inside surface
of the barrel.
The at least one cantilevered arm of the stopper may include two cantilever arms

positioned on opposite sides of the boss and said at least one recess in the inner surface of the
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positi oned on opposite sides of the boss and said at
| east one recess in the inner surface of theplunger

WO ds/mey30i ncl ude two recesses positioned on oRKIBUS2008/055847
sides of the plunger rod and configured to receive the

out ndi ng ribs. .of the t V.
oo R, SIS L 08 B N SROL YRR, TR
conﬁag(irc&nd irdv@ive itk aedily reﬁ)tﬁndﬂi]gerlbh telad twmblhtllambdms ng a

passageway . therethrou h in id communpi cati pn Wt

Phe: cRisrn e Rmgy R heyandithaaieoPTe bl iRk bl from
the @SEIONEN HdMaYingh §&sidechy ercthrOigAdh Gud@omeuaichdon \ﬂlgl the

di stal end, a proximl_ end and a Iuge ggﬁreth % I
champgs of he Sf%eﬂ%% Faf SBHge sFempl¥ Mag e &S nila

havﬁ% A ’af‘sﬁﬂ @IQi b Brdxiifal dhS il a 18REN BbretthSughywhdr&ia tm{réﬂ{naﬁéhd of
lumen is in fluid conmuni cation with the

the méls a@@WS egnne¢ied odhe distal oy of dig syTige basd sadiaythadymen is in
t f 180 8RIneB%lsBMb ASud
rid 15 D5 S TR 08 1808 BB 55 i
lockér geamming madeyoftsbeeit meggsugh by sthiolestesteed f Further, th@pms@rl apd all its
erl ringe assembly of
et e EBh O BB A e B PO g
str uct Am eltecmtipe olseemasylmaga: alsembiy blidie pysant oybntvarhatial

pass?v%?cﬁ%ﬁ@]lliriﬁ sﬁﬁﬂﬁtér%%ompases g#arerf)lsﬁcrhb(? rg%e(a d? ndrlchali] $4é dzﬁﬂlaglng
insi@l’hdrfhd’&:ch‘deﬂﬁhlng g cHar?beS f(g lretitiing flagl hingpea pﬂﬁsmﬂ%ﬁdﬂll}/ld ?T%IStal end
) eret.nrou n u conmuni cati.on e .cnanper
md‘;&ﬂ“?e? ﬁtéla‘t’%n?ﬂvﬂﬁg"é’rasﬁa%’@( e\l OHglb’rn m‘%‘l‘fﬂca“% Behe

charflbe! Ah efdate BREg r&d KiRWRlal prébambiNGdddh dpBh BisiaDéndSaHdf AR wall
is provided, The interior surface inc|udes at [ east

haviggan éaronsurtagns Provaded; dBGatarion sifags inglurey at feast ong getamand

the ﬁdeﬂ@ﬁ'htaé Wéxneg obéiﬁ’ngocfn@a%glhaﬂné Wg%rcﬁ&%néﬁit@{he Qﬁﬁmﬂégm & The
ug i ncludes a distal face and H&;OXI mal face.

lug @P]@%@rdlﬁtﬂéﬁ%déé a groxondl ifacg. Alstappertingl ﬁgeaéms elemgpidhaging a

peri Eefl crs ‘P&H@l éalsvgi thgvintsﬁe Elﬂ}?acli Bfd hg Barrdlh CF? ﬁos?fme%@r
arrel and a boss er projecting proxina rom

projedtiag peaimally felnethe ratahng hlembuts §'he hods ubbslenat 1¢a_sa@te deteat on its

surfzgc% % %Eam dngltelg'r{leﬁﬁl 1sScto§)nectedt t%g @tlor#]l?e@ 6?' réglglg r?ﬂrzncftlon The

retafﬁi’llg eteeteat dufings @l aximd retcessi eﬁvmgs pmanmk ledpe foe gasptn’rgahe ng a

proxi mal .| edge for .acceptin 03|t| ing.lu f.
posif 8 G0 Pac e SRR pa sbonor Rgwpronre (dn te
axiaP@6dst.| ANdIkEhgl elk@ndnhintdiftsetvdden HRGRSPPer aid hiRGHidper ©H e TRt

interacts between the stopper and the plunger rod. The .
lock P’&f’iﬁ‘"}f‘ﬁt ’@F]éﬁ%“rﬂce}“ﬁ% bagdpeROT 0‘}:*@1’&‘\8& 166%589‘3 %‘?Fu’vﬁﬁd Wﬁ\??“i‘?@dmg

distAlly cuBRSdly dof thaPddy! RRURINSFhel GO Xde8RALARY 2 dhadp-Bet ¥nd directed
outwardly fromthe body portion wherein the

outwarly ffy a2agingibg insifle asfaghef the bastel et Ieskingesicanept is %psmoned with
a shﬁ'Pgég eMcdnbRih NS iR risiut G rte ﬂlﬁ‘r?gepl%ﬁ é}? dximAy GG 1 Beast

enment 1s positioned wth a sharp-f end contacting
one deferitniTbe basp memberae posiionedhin the @mgtelre of dd; lpaking ahahdng whérein the

at ICEJ? 8neﬂﬁnée?a§1tnelﬁnsec gﬁ&ﬁ@tt e B— § al omt]n%r tle%st%gg ty%]s(se gé}?rgt, o)

e aperture 6] ereln
that hm-,gng proginfally geected ferve e thle $>11mg¢rtra¢ Whﬂrghdldheg bedarrel causes the

[ ne boss
plunfl 354 SO By BhoyieFaR] N uRE T IRdep eBRgbe o
cantiidvieted lépoholiemdistalig al@ag rhelinreasisse dile plunger rod to said at least one

detent and said proximal face of the positioning lug contacts the proximal ledge of the

4
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plunger rod to nove proximally with respect to the

stopper until the free end of the cantilevered | eg
wogsdiost al | y al ong the inner surface of thePqil/uS2geR055847

rod to said at | east one detent and said prOX|naI face

of the positionjng |lug contacts. the proxinmal |edge, of
retatﬂﬂ@reé%#p PhiogOY thesloppers ar?a%mfﬂrfﬂéregtt%lpf{sre% distAnag SB]F%%‘ Ryhe
userd |§u6§éﬁh&1’ﬂyfa§ﬁlylﬂ g disﬁﬂlﬁl dgectsbRrRE k@ the BYinkdi@odI®RTischarge fluid from

Subsequent dlstall% directed force to the

the ¢hiambgrefrau sla%/hwa%&a%e&ﬁaw@emp nESr 5 1P OVE gl direction

alodgWi QHQQ lot:ﬁﬁ g 91@&%&9&%8 1t§ @r%%@e?netnlﬂ &itR Itﬂérbg RhstbRE ddtéht RVithe
inadistal direction along with the |ocking el enent,

fingg lerpent pf t@e éqq@ag eleBent riges thrhl@ a feast@ne boss feicriend fitto contact
w1tHJtﬂ$h le%] easen?laﬁ&'ﬁlgg)lu%%er rggcén‘?&lfs H@stg%)%%%mre tgeeﬁopper

over det ent an I nt cont act
distalfytth dtsmmﬂuléﬁgm thm@ambgsS@t@tcemﬂy apptyinghaeprpkionay e direatadl

forcg ?(ptthgg %er fr d (?agge? 1% Cﬁ?%%]h% S’ré?@ﬁﬁg blrgtﬂﬁlﬁeaéréeyena 3f the

cantaalp\@lrgdl lagmavq:srchmallymlldng tlch inedoretrfha@rof ehetlﬂuxtgherop Ipu:n gerdmtal end

t
o GBS S L9 B 0t B TR B SR s e
1n51<3€] @rnget diet(ljd bﬁ%ﬁt@lb@élplﬁjﬁv%ﬂ%o)@ﬁlaﬁlh@veﬂieMQﬂe d’[(ﬁfﬁeﬂa%ndgﬂ’lﬁe
I sta n of .t nger rodq, at the_shar en
syrifge AT Hsahle rﬁ]ﬁp pligAkoof ﬁ‘giilit‘@% PE’&“P%G -dinqgiag Eucq ifehe
plurgBiSiod eft&Uhd d6H @l of e abRE Bhe cIaﬂtﬂ@ﬁ‘éréH RE eNRBEs thE BXidBRlrface

movenent of the stopper to render the syringe assenbly
of thehaaglyyid causg éhedﬁﬁ’fl}négfta?e(ﬂf thsF Posiigning Hrggp contact the proximal ledge

of tHRr Wi {HR el el aﬁfe&&ﬁgﬁ RIr&io bak bR ﬁ%gle &%nﬁeeﬁo@&& @E rdtdifing

sharp end of the at | east one cantilevered | eg engages
elemebandiiglease theptdpaerdTam engagerpeat wéth thei flungemrgde t he

pr OX! me S gﬁ aQI P‘f lﬂ}%fﬂf?‘? Ieltrlbgcmnglgt }ré‘f&af)lg 1&%{3&9& he;!lgl element

pr oxi t’he retalnlng enou
conrfegiingethe QOShIrQBaig lum@dfthangﬂvtalllwf cemhegti od fcomllb‘hmg the

th t
poaﬁgﬁl%ﬂlﬁgg{l& (?{'ﬁg taf]s uo% é 1P ‘?1%n & r%cf,s g@ t?Pagr n@g é’% 1§>}11ng
lug oid thehflexitdertlodemeat pp:lfcﬁﬁlﬂy alnd gyallyrfoinedes tierrhbpastib rfaterial.

el ene connect 0si ti oni | ug and the

si de nﬂtqe rEfinngSs H&B%@@?&‘W% Lojd ﬁ?ﬁhﬁwgﬂb etarﬂéfo’“ma”y and
inwpdigidire@ed PagplsugadeTor fleagdrt pd3BioARE @Ié’ﬁieh(t dhﬁwztr@l? dﬁhh@ ger

PS@ th t.he sto per The positioning an
assemP Yt ffles YEPEEASHITD a  Ehe sy s astsmply lﬁ%@‘FtQ?rl 1901‘F4§‘farfé@alof
projédiief BERhAGkfae dBheEtbfder FJslﬁﬁ)nE@ {cAinBd g@gm@ k&é'@:—‘tﬂé cé?lftlletv&%d leg

stopper may further include a proximally I nwar dl y
outwirdly heriexcastye Staxiradly-diseted lfcm ingrrlisd 1pis muingfmrsa@m an
atterBht @B e ot HBToelkiY o AhbRG eﬂﬁ%{éfﬁghtﬂﬂ{ thé }€ids XJrHE? Bf the barrel.

assenbly. The syrlnge asse urther 1 nclude a
By fergigigdhe q@n@lpéqr@d logs antwardin e r#daad eromumher @toypface prov1des

r t Iev red.l e

B o T e R L B IR S LR e MR EANLILF L e
Smﬂappfwedmﬁﬂ t he plunger rod in an attenpt to over come

the | e agenent with the .
sur t acde BeFaST R bF o B SR Eringvitiod cEmRb Y L aporion
and 4 pgsinol panaom&qnnedtmortmﬂ ktel tar@e i 2 €dré OB qifed GOt A ThE BERimal
ing the sharp-free

des ti.on force for engagj
port18n glth ]{esP?ﬁzzgo tg% Eh]s &Pélil(g}dls eéb&?%&a%fu%ggrqqtrwrgq tasgparafe ghe
proxmﬁal pbreiob and @t distal portion.
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The plunger rod may be of two-piece construction

conprising a distal portion and a proximal portion
womasiewbadwd so that the tangential force requi rREI/US2008/055847

rotate the proximal portion with respect to the distal

portion is less than the axi rce required to
separate the pr oéf'%ﬁ?esfﬂ?tﬂno ﬂéehﬁrq‘ﬁngsdl st al

port | OFlgB[ isef s1@ec§§\fat1&taﬂ oidwaif tﬁehgirnﬁg‘eamsengﬁy ¢fithe présens a

si de-el evational view of the syringe assenbly of the
ln"ep?@sent invention. Fig. 2 is a side-elevational end

Vi ew Ofio 11§ 2 RId0X i BionBINGhd Afewl dt@hSHbXiR@EerAISH eelslyyingfassembly

Fig. 1. Fig. 3 is a cross-sectional view of the
Ongjrh nge assenbly of Fig. 1 taken along line 3-3. Fig.

4is aFlBefég%ﬁJsé y&thﬁa?WeQ/fofttﬂé Rh$NGRIbIP6E Fag. 1tthieen along line

syringe~assenbly vi ewed romltys distal end. Fig. 5is
3-3.a perspective VI ew of the | ocki ng el enent of the

Syri ngﬁ i%%ggls echk/g fq%?nkfg& Ah 3@k sﬁﬂ@e aﬁblgblyel/lév&%d

apersp ewo 'ng clip viewed fromit
fronptodistaldndend. Fig. 7 |s a per spect ive view of the

st oppey. of. the s e I

end. g’é &,PETSX Cpt)lérs Bvev (??I \?gpc\lfy e%%?%gtﬁg{y géasgérﬁlgl?
v1ewﬂdelmd1ts‘d1§mndnﬁs proximal end. Fig. 9 is an expl oded

side-elevational view of .th l unger . as

is a c#‘gs is A DEPHEHAS VW@H@O‘{B‘H@ %Pd}?g ﬁ%él)sse‘c’rPo?X"%a]fen9

Fi 9. Origaken patspirgive 1ie@ of bhre k@ppdriod thekiringe assembiy ‘amgtﬁﬂfrom

partial cross-sectional view of the syringe assenbly
“SdéﬂtalFT‘% 1 taken along line 3-3 showing the syringe

assenbly. PRLGERPLSiOe viEWDS thblstdphsr vidwedTon! BEstoRaal énal
cross-sectional viewsimlar to Fi 11 but rotated

90. Filje A an §de?ﬂeéﬁld81€§’éﬁl‘1§‘a]r‘t“?‘ﬁpg be s agemBhal
vi ew s §¥fo's§]§£%tu§§1§ aebloy thgfphﬁlggr asgen{b?}km@boﬁlgsn along

I|ne3§s how ng the syringe assenbly after a first
lined8gd0r ati on stroke. Fig. 12A is an enl arged parti al

Cross- %f“ ig%{bﬁlegl\é{g% §1Jt1g|] Jrc?s SECQLOE lgllewlgf tpé“'sé'rﬁl Ak ly of

90. Fig en arged part Cross-s ona
Fig.\li teIWn(afong hige §58rshongmg awenhgewssﬂnbﬂ-'y peforg useaken al ong

1.‘1: Qseﬁgg%zplg%s atenl apgee Db 985336 1onlq|v¥ewdsl'{1rnlllgrgto%1 1[ %ltu

rotated 90°.

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.

Fig. 12A is an enlarged partial cross-sectional view similar to Fig. 12 but rotated
90°.

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.

Fig. 13A is an enlarged partial cross-sectional view similar to Fig. 13 but rotated
90°.

Fig. 14 is an enlarged partial cross-sectional view of the syringe assembly of Fig.
1 taken along line 3-3 showing the syringe assembly at the start of a second aspiration stroke.

Fig. 14A is an enlarged partial cross-sectional view similar to Fig. 14 but rotated
90°.
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Fig. 13A is an enlarged partial cross-sectional view

simlar to Fig. 13 but rotated 90. Fig. 14 is an
woenbgitgesd parti al cross-sectional view of the PROIVUS2GE/055847

assenbly of Fig. 1 taken along line 3-3 show ng the

oY1 1% SESSTL Y, 24 LS S L O RSP AR A5RLLALK8Y o i

1 talehQfchy 386 Bi3aRawing! ltl%Wyﬁth ds@in bl yaffer @ sechdd mupensmg strakd.
90.Fig. 15 is an enl aglpartlal r.0SS- s a{r?b ew 4
o | haiidrrin & AUCHON S From-te el HeR g e, bt ol

gocshowi ng the syringe assenbly after a second di spensi ng

stroke. Fig. 15A is an enlarged parti ¢
or 055 Féto 46 FMaINaQRERFTPHrSCRIIT, oW ot eyrnes el of Fie

1 tal?eg ald: g?lne %@ shSwi a%@gl%rg&C{h@ﬁfeﬁ'ﬁa@onﬁﬁdﬁ&%s §268 bRABY an

e syringe assenbly of Fig. t aken al ong
attemptrte “Gtherawhbwmln@ea rqlotet the pecond @lh@nﬁlﬁg &fdk8l conponents

int heFlEVl%lz&t is W e drﬁ%IgS p}% R Erds 2 se‘é‘nirﬂijbéw strﬁ?ar E’A HBIRS buk Rfated

after the secon nsing stro 1S an
90°.enl ar ged partl al cross-sectional view sim I ar to Fig.

16 bUtFiFé.O]t i1 ?n?arg agtlal osg sséffa(ﬂk ﬁ 1%\9 gﬁgr R)atlf—lé 'L_:,ﬁlr%f y

Cr oss-sec I nge asse
asse@iblyFof@Fig. 16 sbdvaing thy nitélectlolntoé Bdthtlonahstmﬁ;tu&dtdipt‘dventabuse

st ruct re to prevent reu
parti al'8ch/65is a8 gfrEEhRgt CE‘W %‘T%H?Ifagylefvglrn“—‘?aé & iil’? gﬁﬁut rotated
gocrotated 90. Fig. 18 is an enlarged parti al

cross-sectional viewsimlar to the syri ssenbl y
of Fi g1 i AbFIHEcEPagiad ont ?eﬁﬁ‘?fiaDVIFYi SWQ%J é%f?? ?pg@ge

assefBly &lFI% Q17 sERAAgh B8cdnRRuityds kiedgrifdoRRBE for Erlgdgingd theilSckehg
perspective view of an alternative syringe assenbly of

elemefe present invention having a needle attached to the

barr el Fig Riggs ?ré% yﬂe%tl@env@% B M@m‘éh@é"éyﬁﬁgé Ry @f tﬂ@fzeré?lt

_ syrlnge asse i's an enl ar ged
inveptigslavageaticoda httaghedfo dife lftahfel syrl nge of Fig. 1

i .nCl Ud]lf' EQ%’] 1? fn Z) ngo%leg vie@op ldle%ltel%'atgve sﬁ 1’1%6 C?s?en%%{]g‘mgtlbve

vView o e ass pl unger rod

pr OXI nkEik. 2305 tn crrhargﬂhbrodseednosala/he“pofrthe; gmingd oftfhg Ipheindjeg the
needi®inn 1|g 23 is a perspective view of the distal

6?21( Ofi of the plunger rod. Fig. 24 is a

Cr 0ss-HEegciipnatrspecevi \aéw dhite aissinbled plangdr asd iaéluding the

proxlcl)rlnaLljlq)%?t{onraggI th%fdis't:aill %brti%r:? 0¥ t% ﬂmg(l,ro o line 24-24.

Fig. 23 is a perspective view of the distal portion of the plunger rod.

Fig. 24 is a cross-sectional view of the distal portion of the plunger rod of Fig.
23 taken along line 24-24.

Fig. 25 is a perspective view of the proximal portion of the plunger rod.

Fig. 26 is a cross-sectional view of the proximal portion of the plunger rod of
Fig. 25 taken along line 25-25.

Fig. 27 is a perspective view of the stopper as viewed from the distal end.

Fig. 28 is a perspective view of the stopper as viewed from the proximal end.

Fig. 29 is an enlarged exploded view of the stopper, locking element and

plunger rod.
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Fig. 25 is a perspective view of the proximl portion

of the plunger rod. Fig. 26 is a cross-sectional view
W0p1008/h639r oxi mal portion of the plunger rod ofP(AIGS20@8H055847

taken along line 25-25. Fig. 27 is a perspective view

of the_st er. as viewed fromthe dist end. Fig. 28

s & pERsTBRE POES BRG crpa ke b F By TpekgcTp and
plurfgB€roPbPRig®. end. Fig. 29 is an enI arged expl oded vi ew

of the_stopper, |ocking elenent and p rod. Fi
30 i s Fig-si éseaneqn@&%upéﬁlél crogspsgelionaladgy 8#@ SXf?“@W%Fmg'ﬁé’f Fig.

19, ék&lpa@&{g hnl:‘Q@JQ'l RBowihg &e%ﬁ%é@'abﬂ%ﬁﬁ[y deRfte 0fe. Fig. 29. Fig.
Is an enlarged partial cross-sectiaonal view of the

sy r i ngégatideifr gnlerpedpagtial pospechkevie W SBHYT [9 Fig 32 puprptated
gge Showi ng the syringe assenbly before use. Fig. 3 1A is
an enlarged partial perspective viewsimlar to Fi g ]
1 but FHigBatisu @brgedipgrtiaBRossseetivnalriiew gletie pinge agsembly of Fig.
1o R RRL  SRE B b RSN e BN REIRNI BR 00,
af t er BEigfi2Asis amepdanged paptial perspicaye Hevg sinBRAt0 g.833 but rotated
enl arged partial perspective viewsinmlar to Fig. 32
but rotated 90. Fig. 33 is an enlarged parti al
Cr 0SS Fi GB iisunadnlavged waial ctrh@-sﬁgtfdnﬁig&evassmabyrmgeﬁssEzingly of Fig.

ke ne 21-21 show the s asse
19 tghp pfgE Dnd'r P2 Psnah e oS pranay g ! PgRaiRe iR Y
enl ar gceg:l 3P @ dnl el ar X PaSraB&6dst s8R alMii@Wothe g8 ¥iskmiBI§ of Fig.
of Fi 19 taken along line 21-21 show ng. the

19 @VP PH@&Y% LUshbitpwing thesyriagassserphly 3t e i@ gt %1%%?‘%%?‘6%‘0“
stroled roke. Fig. 35 is enlarged partial cross-sectional
view of the syringe assenbly of Fig. 19 taken al ong

| i ne e3P iserepepartd cropy-sehtienahyisw vbihy S&mltgérassan@é/déﬁag
19 t4kieR Rfelg hﬁkgﬂsﬁf ?%ng':thgsyrl%g 5s§e1ﬁ‘l§1 efdrars8&sld Hﬁf}&dsﬁll Isgoke

cross-sectional view of e Syri ge assenb
19 t akém 3aisomgnlarged p@llamosgﬁmmon@} vaevpolsthe mmg@asscm@y of Fig.

19 t%@% E@Fg%nefﬁé %Ovﬁ gl t\ﬂg q{teﬁggl cgmggnggtg nrplhe e\Qent 8f an

ung e secon i spen
attersptrto Wéihdlﬁnghe ﬁﬂnges rcdmftenhasegemﬂ figpensing stokess- s ect | onal
Vi ew Syr

3
it er 8 o i e PR EotgeT IR S O eI e fesBr oy AEFie
36 shm&ugfheezuaﬁctfmroé int@x4l eSﬁpMﬁntsﬁmglg @vdnfoBdhe afetcﬁ B‘ﬁéél thére,
raw t he is an enl arge
excefife. Ty P SRRRRH B rE R eSO . 37 but
r ot at efg.38.is HednrfAbaFRBEpdripebiv@Vic sifnr th FYEBY b@otated 90°.

90°.

Detailed Description of the Invention
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



10

15

20

25

30

The present invention is directed to a syringe
assenbly having a passive disabling nmechanism The
waoegbi9p30g nechani sm enabl es vari abl e dosages H&I/U$2008/055847
syringe assenbly and enabl es a sel ected nunber of
' ' dVBRnRES HeGeLBEMBred
recorg%ﬂ g%srmstu ?%%ﬂ%% 3[}9 ﬁétgg%/ee%hﬁ%eg Ag%g&%r e@ erred ee n‘%odi meﬁt .
substahee i babljdcteg omdelhvaredgorn patiui wesge thagoligsiof deisnlstanaeithat is
.t di nsi ng cyel es before i [ .
ceting st BEFCHB TR R HRUEH (b ARE LGl oo the
syringe sfred s Thgsyeihgeis astomatiadly dishhlekafet the igjedtive ot délivexy sgoke by
vi al té recgﬁstLIHte.a drug, ﬁharnaﬁeutical agent, or
retragffnghe RIFRREE Mdc Whigh ARG g AP e TR ¥ econst i t ut ed
subst ame @iskEGl nddhMidnhR aSiittdBethe Axistheehedt ofahahengef rod
~the reconstjtuted substance can be jnje%aed ord. h
with gRspecy & BESYTBER DHER PR UheRECT R MPYING e RignEeHigd in the
aspiraGrSdiRBG6h. tﬂl@tstobﬁerdﬁdduﬂl@ﬁ @rkh€ PnRS rdd\8 aBSWBIn@iEd axial
different than the volune of the substance aspirated
moverpens of the stepper Hf resaeqt &1 the Phyeesyed- e @%blw%%gﬁnl%moyes
throtbh52BE&br etfd%e% by ri\Rrsh Tl (REGiHRRoPES (HEIM BN b K BreBYunger rod
retracting the plunger rod, which activates the =
with d¢spedy Iq the stapreh tonneve themechdnismn p pigp-iisevegnnerte ithe disabling
.act . axi . . it h
posidh 4R b e ST The ARASITEH b Blyinky Pl HOREL: ey
betwamwvtheplut gre rqal andgler stopper dnd is tve degpdenatn thg pdsitiercefi tomstopper
...The st.opper_is .coupled.-to the.plunger r . I
witnfife SEREGne] & AOHRRRPr b ol iAol 0 i PulisRih
syrinigé essprhbilp gedble odlispdise ades@b volnme e the @nigsonothew absthintepanghhe
. series.of stages b eversi the direction of the
disatfipR FiecRgisB R e GRS HIRGRP! FBEMIPA ¥ ELisBorofegepRgess
of the bERRBIof k1R sEpp& ih iR sPBLdRATSIMByrhcatigehe WisshEinFBiRBiRhi sk the
the disablin osition. The djsabling position of the

p !
SLOPREE EATAR @ﬁ?tr@geétt? aiPHaE 25ybstanes inkq the FYFRerBYE RN ten

subsfah@ rBh RGN hed bhfRg (SbORRRhscaNd i's not dependent

on the position of the stopper within the syringe

bar r eRegyringne theghigingo p syringe stsewkky 190 hevies adisgpiee. 1 n
mecﬂgﬁfgﬁl iHBHERE S 'SYIE\'!}[E bgl%fél '122 %@éﬁ@ﬁ@%& Xss%:qrﬁbl?*ib% B 'lﬁfjfﬁglgges a

esired vo t drug or other substance, an

cylingtieal gidevsdl 106daning hmimsislerswéace b@7 dafiningtastiambard 09 fdvgetaining

final di . or i ) . ihe
fuid doBen BB P13 s SR LA LSS 0iFe L EIAT PP 0lank D
passazetvapat 19gerttheough safblid ogmmmedtwion stith thendhambap e thiscamtediment,

be.retracted to aspirate a substance,i o.,the syri.nge

the a3y W& ofHe Siere Gl ST Cnedie Tn Rt PERE AN e Tioftind Bling a
passa@ywangdlubsanahuricatibe with SeeasagewaRed te distd whld. Inhdis

dr awi ngs, syringe assenbly 10 ving a disablj
embaghanes RtEeh 1P, b teeids astg?f:ﬁﬂ? @%mslé?l?ﬂ aviggn gﬁﬂlﬂ&?ﬁﬁﬁﬁ et
distaPSFATD biyd adl Rithen B2 thedethOlighi Maé prdREnaBeddfithddee@dannula is
[ 106_ havi an inside surface 107 defining a

si dewal | n _ _
attachaqdq plopeaiqiep %‘E’rSOrﬂé%g Hherimep ofithg veedig samylds pribud pemmpsjgption
with E&&@w% #1h $hetdar@Nd 115 including a distal wall 117
avi ng a passageway 119 therethrough in fluid

commuhlvagtriagysmpi WAtnedudenamelergate hellptiipiingersodl # atstopper
128 4108 16tk o el iSOFfPh%n%& r*a@'iés?inclhgé‘s' aﬁﬁ%ﬁ%nﬁ'l?ﬂ%ﬁ%ﬁe& diltal

ext endi ng di st al erefromand h
end 110 and an interior surface 116 and at least one aperture or recess 114 in the interior

surface at the distal end of the plunger rod. The recess includes a distal face 121. In this
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passageway in fluid conmunication with the passageway
in the distal wall. In this enbodi nent barrel 102 al so
W0 w08/u963 a needl e cannula 170 havi ng a proxi rlT/€$2008/055847
171, a distal end 172 and a lumen 173 therethrough.
e
em TSR S5B 555l 18 PUGFELRFRRRLER, e AHAERALS e
mmm&mﬂuf&cmhmgﬁrﬁdumddﬁnmhnﬂumaﬂaen %umhep@s@agemmymliﬁtmw

I e A A s R

detdn@CKI8 l’%@?h&iv@ SIEtEhts b30achRBlde r@ggﬂé p[lmlger]r&g IE4va Ipuid @B dedents is shaped
proximal end 111 en di sta nd 110 and. an ..

o T 4 P el 20 A P s T s e & pcisal end

extdn@mBSSwakdi§ fioth thB éhtdrith QUrfRE oSHE bREGradd.t he di stal end
of the plunger rod. The recess includes a distal face

121. | ftoppard@disidaengirculadshapsd scalipgelpmens 44 avingsa

per1lﬂﬁéfhlr§grfgdesit4§ Iforfrﬁx%easse;l%th thB hsldR k&R bf B bARGE Adosd HEmber
end of the plunger rod includes at |east one

134daeitee¢hst proximatly fromehdbisalingeatemanh andainclindes ot leash enafesseAgtens and in
this eH’%o&lﬂIeﬁ{ E&ﬁalﬁsl"t(%eb%gs F Esl'i%6dh§f oﬁ@ganﬁfeiérg@arm %&&%E

rod I ncludes four axia y Sp ace et ents
proxietaby fremahe aliig cﬁemi@t arfd in hias phbmiireent thod: arEam]capalelver@ﬁns
140 ex[eﬁcri] ! ggrlr(])%n? hlg o, lithﬁ sea?nrlg]f;lgl)l(ll qls E)F{ hg%gﬁ é%e({ ar%(s) includes
an ahitedraly eEl&ddmg(tlB h42. bhei rivne sidddytoffit wmmmhecesmllenn @re plunger rod.

surface o r rod. .Sto er 1
TheG LS R Py b s DaEoe G SR o4 ThR ARG L aine proximally
inwBIly SAAQHAInt Sufdacss e diairkhd of @ck 6Bthe WclikedisifadensTige
surface of the barrel. A boss nenber 134 extends

stoppeioiR PHRERTARSY Mgl Hermed of egmenlaste Rptedlurthes nglisdylepe. The
cuchﬁﬁ?—%befﬂ@@ sdafRSSelblat R Bﬁd/@frtFie piphbtaSseSiHyad} tiRNbereHARE PNBade
boss detents 136. At |east one cantil evered arm
of e@ﬂo@ﬁa@ mateagls sedh|ay thepraenlastie claatamprsghagird irhber. gyyhqtig rubber
andcBinBingfQep®pt there are two cantilever arms 140
extending proximally fromthe sealing el enent. Each of
t he cahodkingwedereaht dilhisclides lagdenl hodymertivarldBhadrg ematierigre 152
[ h o 4 i
o b RBf N TR Bt DY SETRLA iR s
portgmcind ianledsti e fmger tclehemads4 eméralug 1ﬂs85rdbrxftc&mdne ragerture In this

et E5al bt b Bl B ith e eL b SBFezied 1R o shar

freeh® pPRdirdcted P efaedlg hir)engdgt@gh@hﬂsme §1ﬁfaﬂ€df thd barrel. The
er popl asti ¢ material such as | yet hyl ene. The

Conﬁwmﬂneﬂf SRAR Hepe 1sa st ?Fganél"@?ifé%ﬁ‘fa“&ﬂ a?r@Pletoﬁ gngaging the inside

surfR@ df peeaat], SR8 lak R ehaSplédgd ©Lot R MRRO IR REthRE eheQfke. The
el astoneric materials such as thernopl astic

lockingdernnb sy braads ofi2 Veripof matsyinls racpbinglinse of eagrials,

howd S R rBRSI b RevanE shab Ieﬂgs Bh&B Metal 304 i ﬁqlééqféfe@ed that
central body portion 1 havi ng an aperture 1

the entieq leekinpelghenihd made D@a@grabm éormad fromeshesat axgtal sgh 5 @ainless

gxtending distally outwardly fromthe body portion and

at | east one finger elenent 154 extending inwardly

f r om t nghiapefarigd embbdimeht dureabasskinttéyn 104 iatissbmblsd by weerting

lockgr%ﬁ%r%e%g%(ﬁigtrogﬁgéism etnla o?gﬁllqge?fro& ﬂ)% c1‘3{5‘)rs']st H4 of gt%slgjer 138 then

inserted into the distal end of the plunger rod through aperture 152 of locking element 130 so

stee
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free end 155 directed outwardly for engaging the

i nside surface of the barrel. The configuration of
woshvas/p9bioee end 155 can be any configurati on oA(IAN20080(55847

engaging the inside surface of the barrel, such as a

thatfﬁ%ﬂ? ve e%q Clgp gprr(:;gmf {owmzir ?rcl?lgl nts}?a%?& %%fl@ﬁ Qé}?en'i tf$4 !)1J thcg stopper

%1mmm@&datﬁgs9mndm&blnatlons of naterlals homever it
is preferr to, have the made o al
a1 ¢ AR b Gy bOE TR, He Rt Ry R Wt
mseede@ [m@barﬁ:e 10B@eueh opadtpeekimhll eyid 03 rade fitanpssivatilluserth@d in

as stainless steel. In this refe d odi nment
Figp 1 A0 1A U b 108 o Le siTE e, Meing ERGEr B g
posRloféBRih it3Paip e ehélk‘ﬂﬂ'cﬁﬁt@étltn%% iAferiBl SAFBES of IR ddb8r rod

Boss 134 of stopper 128 is en inserted into the
proximatlypf axipdly space ateps 128 g Bessroember A i o peed i gpermre 152 of
locll19%%1érﬁ§ht qg@ﬂﬁtﬂ&t fi %Qr e?é?ﬁéﬁ?stlﬂ%gﬁthét %Xgrrﬁé;nﬂe?&%x&é@l of boss

toward circul arly-shaped sealing el enment I44 of
detemfsel 36¢ @ppwdlasxtpndmgmbsalﬂé of camtllavgrsarmg 14{hate popitionsd i) e¢esses
11491? th%ﬁ.’ g&ﬂgg {eﬂ)rsﬁ q%grg ??&f%eﬁ?@ £ n? %é{e& sreg Egﬂﬂ)g %léoamng
11m1padcax_1aﬂrmlov<am11t dflBe stoppiehwith méspécako tpo s]ungem mod. IThﬂstOpaetreld8
o 58 R o gDl BBt 90 e
elenitént h44 4ndl hakad @térrdﬁﬁelﬁfdﬁﬁoﬂnﬁﬁmémmgalﬁdtm dirhesion bthb e¢aling

surface of the plunger. rod proxjmall axially
cleraah estou it oo, “RAGEink SipBr Tl o it riRist o pontact the
inné R@FdcH bEthd 9k bluedl kha g sséc@arﬁaﬁl sédfhgeenichat44ftb BGRE in

el ements 154 contact boss nmenber proxinmally of boss

stabif ingapperaPs tormpiRéainihy SORRE AR PRy Fiepderiidd igan orientation

sub&ﬁﬁfall* pat&llel 8 tﬂ§ apélxéfo tﬁé %rri%gébérfe‘l’ Ngdhd ﬁbsftﬁ)ﬁm&%é%@@ 11
he pl unger rod are configured to conpl enént

andt1 hé. yyspesaseanbly JLOQ ] nreaéy rcobwp iy drawing Benid Kitaithe geapehe Af the
f the stopper with respect to the plunger rod. The
stopper 128 further includes stabilizing nenber 146
p05|t|6ﬁ@dlprbhﬁﬂnWthmpmmMmBQp@@thQGSE&mﬁﬁngh@nEnt
embéléﬁnéeﬁgﬁglﬂlggs a %rlg]t algél?atllog ﬁg I%%‘lir)?éy ?(i’)m?ilflr?1 ens%glépro &F?e&’%nd
aspisttiab strokeiang a lﬁmmlhmpeﬂs«ﬁfg sh‘aBe ater otifch Ithedslyf‘[ﬁgtSlB di@attleﬁ The
ct the inner, surface of arr and is
s Sonpie BB b e absioire? L4800 Gpri asstatng
diresticalyhdrétai lﬁ@mﬁg ORPectid 8f thOsyHighhRémbly fea ShAPPSY. ThB thaximum
0SS. nmenb 4 in an orjentation substanti al

g s RBkes DG AP BYmbsRer ¢l iig8 tigaee| dsfents i thepppinger rod

and ERSlubib@ibfiaklall$ b6 REd béks GbtBits of theARPpek! HowsVerl M8 Ectual
assenmbly 100 is ready to use for drawing liquid into

Pt sfiakes e SyFingeHBaYTRhCoTill bageiaimined RIS ROSifBIAb thetlpking
clerRREH Ak ke@&;e@{o thdGer - URIR AR oﬁd 91% dEt'éhé 0 EE%%H%% the

includes a first asplratl i rst
timeyf i5e s rftpr sxamike a snmg@o*oﬂndwasvbmgertde@ntss&nd oktestemvdr detents

can {(ﬁ gs@h‘llégf Cfg %@h NG 3L 4 %ﬁlgggp%ﬁle% \&chstllolgees o%%ulr gkes This is an

important feature of the present invention since a single syringe assembly can be provided
with different stroke limitations before disabling.
The syringe assembly may now be used to draw liquid, such as a sterile water

diluent into the chamber of the barrel by applying a proximally directed force to a thumb
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di sabling el enents prevent or inhibit novenent of
stopper 128 in a proximal aspirating direction thereby

Wd 2008/1096% t he function of the syringe assembl yPQIsU$2008/055847
SI ngl e use. The maxi num nunber of strokes being

press ;,1]% E) eﬁile Yox§ndl 5@ gt:jth? P]lu%%él ﬁ%& %hl%ql%h(ill!l%t;ﬂ? %rglgg SM&

er rod tloned
illudnaed ndErge N2snd h24 s stwepyrbe plutigneadan mdvh eroauna]leyl with respect to

nunber trokes_.th n
the ERnRr W T ST a0 etk oy 1o PR R e e Rasr e 16
of tl&eﬂﬁ@%@i rod@nd hﬁpﬂ@ise‘tﬂtlﬁ sufface EEZ pf the gﬁifxmfiaﬂ) thoanatidlllg@paced steps
et ent e st rat t etlrreo I rst use.
120226 Strate@ylrﬁlﬁ Aan g e Dra ARk aigeeho.

extehliap 8§ 142%@5%&1@@ RuiRe 10D thefbcésRest @ i1eihd plisiBér ra® astbest
syringe ca of two strokes or four strokes, This

illustrated in Fl&p -affher; et 1P enggee die! privsehd! thaverrer B hee

proﬁm§l‘l)ngltl?re§§(ercl 3096 BSREIRhY pIeAR: RR RERY T BRseMpbiis now moved
ferent stroke limtations before disablin

progwhlm feousheias! of thraglumasmrodeuniid g dle@reéwawnieuocﬁﬂg@ld isig ¢he
iluent into the chanber of the
chax@ﬁer%s ﬁétgrrdlhe% W?/lﬁeﬁ%seg proximally directed force to a
t hu nprlwslsluMZfﬁluont in He chamober maly newde dfscludngdphto age of dnt

Il e Ldi ng.th ringe Ystr
meilioPelpBLh BRI tlcoBRE BT B bl FRlrBbe g
accquuipdixhadtetlyl iyoving the plﬁiﬁm ¢dd iha@ disne dﬁéampp Grl’hllt:l htbltiingtlibd)afreleeA

of ntile | e 50 e di st a ng.
varfiifape LG s S5 6% De rrekimROAGRPS Puth B dhaful Bl of e
barrbll dufthg sw(ffmﬁaé% afenithe AN w2Xi iMBdtratBasi FgX| 1alaln& 13&&1@@&&
ste 120, st illustrated in Fig. 12. Al's
plunger Pﬁ GoVeR dgstiﬂiyr chklag BemaR 1& MQVEHREh %ﬁ@w@m rod Jiagging the

lock@rplcBdmstinD @ith itRS whf BnRPeRMEnS 1 4 éﬁ thé chfﬂ%g letérdt sBlie £rHA the

recesses 114 in the plunger rod illustrated in
proximgl masp e thegistal mpgs bosmigte@trhyagbn&ﬂpsm@hneé sirfage 837 gl felfag into
the s%E(QﬁQﬁfenf Sv ﬁ&?tﬂ@pl‘ﬂﬁ% 'rcmaéolnbﬁ Wtﬁerét({ gépﬁlgtstohg e bl b@ggﬁ fn%kllng

he pl unger rod hoves. he st o er Is

ina sﬁ@kﬁlrmrlolyalommwmlmgh phmgcrroﬂd ofdischarzpliquid diluentbfiom tiet dhamber
ot r 0f L] is in the chanber as
Hnoﬂgf%%ﬁik%gg%y&?#gﬁggg%b’%ﬁhg? iquid diluent in the

chanmbeWherathe didwenbanddhslybghilized medicatian aré mhxedfthedsry_r/lnge assembly
or tFBRSERIMERPURS B PRl e RE il ek afyto-niec
medga@@ﬂpiol thhdﬁn‘llbyr dfmhﬁdsfygngehﬁnﬁlb u@%f 111ﬁ§tﬂiéddﬂn Higﬁ |f 1|941aah 14A, by

irection .l e ing the barrel. A barre ange
apPlyI5g a.P&OXb‘P?}Wdrgate% rHE T eRRTod afhile BpidechaFings bars
Proyd‘kﬁblgf dibied @rcdWilil AlseQhe HIBEzePRAIAIE modé!n YForifRl @fectiftewhile
yringe assenbly. As best illustrated in Figs. 13 and

106klfgﬁden§§t F¥0avil rermvje Felatiyaly stptiararyfuq talits gonnegfidatp e boss detent

on R sRIFBEt PLBGOmAMY&Hn W tH pﬁdﬁ%erpzlahkré' Ble 16 6heLiAQGL ﬁgnéJa%lstally
| ocking element with it so that finger eI enent s

along the ipsieisur{eceaf epehungs rod so fhﬂbtm shteep fecoouidrhal ofihs t:attnck:ver legs
movEdForfd 'tlﬁtp%mﬁglzrg % inﬁlll)ﬂg}a%&tstﬁ éd ﬁill i 1519% B)cf.‘ll t{) Hl%\d]\ﬁcond

surface 137 a Into t e sec
morg digalpixislyspaced stepokPabraindl encgibo phHide plunpe red dppeisesi | |

out\xQﬁg)ll’] &téﬂaﬁiggﬁ)s I182 8f &h&lte%r afthd ffo g(l) gr?g'agl 81?[%% si\ilmgffgr?etshgf of recesses

ger r to drscharge Il qui
114 mhbemigmger rod so that the stopper now moves proximally with the plunger rod

drawing the reconstituted medication into the chamber of the syringe barrel to an amount
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into, for exanple, a vial of |yophilized nedication.

When the diluent and the |yophilized nedication are
woimgthbive syringe assenbly of the present i nVREITYUS2N08/055847

may now be used to withdraw the reconstituted,

deteﬁﬁ%ﬁ St%ﬂ%‘la e tn a vz‘tjnloz%gt I n Irerg% év%ﬁtl&ﬂ?@?{he Qﬁlﬁﬁﬁ%f
medidhfion Byawapmb yhengambepr andi thmd:fbge thk mexdtn@oh a‘nmmteoftmﬁdidaeon that

r rod while ho ng the.syrjnge arreI.
can By SRR § et tngy S PR e bt 188 Sp 0L Uie plscepgy of the
confp@néhy/A thetinfe ¢matiui®@iuredi recti on whil e | ocki ng el enment
130 wil] remain rel atj statlonar due its

connect POHTNEE #REHYE t\{laa éfiwmaﬁmmé Woish f°f Bresrdand

finalBisheRABin® brrd KRRV HMHUD &K i1 AHRESIn LS. 1 Pe3A. Mtheh&iRRbn fs@elivered
nove distally al o% the inside surface of the plunger

to thepgtigrs bvraamlyrcnaé diskrdly gireqtedsforsg do ths plupeerrad cavsing ﬂreéx}lé}ger rod
to nho%/g%] M¥ﬁ§dlfewan S reRE XN 52005 tA EKE Bluhder SRBGIOEhcRE RS

e plunger rod to the second nore distal
distabdirst tiop-thpengegenenepfsharp free PrdsxliSfraf thadacking clsmeptwith the distal-

mofd pHABSH a9 22 6P B ARHHES SV Yy O BRI P ity so
ever arns to ngage sta aces
thatdffngeredersmisl 53 b4 thenodking efimentede gvedths dIStahatosttlh@}nsd opfree 137
o TR, P ) B DR ARSI B
pluip¢r todgentbas the Istopperamtlame stoppke ard 1iit phidgdryod mevareenrd thndistal

vant a f the present i.nvention js t the amount
end@? theareide Aiseangedbncamins o s comapD gFOU%HE@ PASAREY Y e
t he WH?FhJ@#ﬁhQJ&Héiﬁbl?ﬁaslm Beh 1A ahdBtrefdfo Bediscarded. Any
delivered, is determ ned%%gt he user _.at the tinme of

atte@BIoARRYE i PIBECE 10d il BOY rgstion frefil fsSHaRaeRssembifor

furthdriBe @l FRQURAREKELelehBR (S ¥isiiMOfe 3RHREDEYecfcallf1@s best
present invention I's now ready for a second and fi nal

ﬂluwa?éem Kigagl 6ind ke, mpNith glupgasrod injapseximpletireptipnpyiggllow the
plu%gg i taffo mb0Ea B q‘?f&;chGntil%heds@ngj?:\f%@%gdstﬁsto?ﬁleﬁ’@ctkin%'}il Riap

pl ying a dist directed force to the plungér rod
pasvhmsndng tltenéurpzleuwgend engdge de imvide sinfiacg 107 off the baitel eide valh

Fur&\%r rox1%%P1%8t10n Q tSet pe]‘an%{ {‘Vﬁf )c. remst%cﬂbey t’ﬂe FOQ%% fe?'l% tfs enﬁ 6‘,ti{ement

ances rec eng age
to tlfeneadeesmd&ce:lﬁ?oh@lﬁanteheddvmﬁk ilmgidaicmn&ntlusnnateb i Rig. 17, cam surface

di st al nost. unt ur ace 2 ed ste
128 E5 SRR s AR K s EBe e Bos 15 Ryl RRRES Sk B
walﬁds&ﬁf&a bﬁ)xﬁﬁaﬁlly@ﬁrlce&t&ffok@(ii(ifldé@ iredreiR it ﬂbgﬁi@rbolpvr@‘ relide@he syringe.
I st most clin urface 137 o e. bo etents
Acca{dé‘tgi’( Ilfifr%‘é‘éjltfgf"ﬁéo H‘g% © piugges Fo ¥ QE e suee E%‘g @Sn‘
incrédded er&ed ctleh Yo gBRVARE thelshidg BEe ERE of BBIRKING cldARnShRIREParrel. .
bot h t he stg‘gper and the plunger rod nove toward the

Itisgiesifahle ta AEpvige accHieoys gread o tndh%l iglahend 9é therpdunggiod aloag Bie path
of tﬁerk@nal%rfm%s Iy ng é]@mé?@ﬁﬁ@%ﬁ)l S}ﬁg tﬂ_chl%clgiﬁ(é élE‘rQ@nt and allowing

assenbly has now been used an ready to
it tocin gaga thicinsidenwytaed efahrarteb Frther, thearaplatithg end @fdble plnnger rod on

the %Eé)?ﬁ]oﬁ% théj Ethtﬁtc Phe éo‘ﬁﬁ@@r&& 0 su&lgﬁt ¥ | cﬁ%g n? Igtrggltyat Lf(%ﬁe user

rther use w Il cause Ing e
acciti¢rgal yywithlgpavs tSppionger ol d sycondSmt@ds:fow tdlivstimgthe ﬁnal rose of

mecﬁ!ag& h% @ne%ﬂ:g (ﬂh@ﬁ‘?}i smi)lvbe%ghxtered e[\)/ellfl Bags gh th 9001(1?1 g Qe slharp free

ends are touchmg the barrel so long as they are moved in a distal direction and urged not to

engage the inside surface of the barrel by the cut-out area and the plunger rod. In this case
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plunger rod to nove a short distance until the sharp
free ends 155 of the locking clip snap past the end of
wa es/pi9eduger rod and engage the inside surfaceClidUS2008/055847

the barrel side wall. Further proximl notion of the
I t
the a?eﬁl aé&é:dnte}\{gt cukou? ?lﬁ)ggé naé?lzl%ngﬁl}efrgcgtgmogg hﬂg [gtje%ﬂ? Féformc‘atlon of

the sﬁ&rdémablhd oflthe ldidng elementas illustrated in Fig. 17, cam

surface 50 e sto ositioned to.
shar p(i?lrsélé évﬁtggl Res%ur?”ﬁ Oﬁ@f’ pr?’?? “’%Vﬁgtl%n PiPRY ebarlsfcg’fltmmty
suchi@ b recas ofBrofecb@ thalidtyriclistireet efitht oaree, as$11u$&etdd innFignis, to

attenpt to I nproper reuse th ccordi ngly, .
furthep hEAs &b ?%F‘%Pé“eflb"fjﬁ%/ﬁ %ha@ﬁéeeﬁpg AGfér \eBie sfmeat e erior
surfa2¥ bf th8BarRA! [iEFig f BSYHihg Haftel 10QH RASRE 2 fifs’dfcfhﬁnﬁlfy in the form of an

engagenent of the sharp free ends of the

inwagdl g dipnted nipiectiond 2p p fnside surface 10T oftheparch ]é‘ ﬂelé erﬁg%ina%
pro;é@h&ﬁlﬂ%‘ bn R8s k8 gpfo?:cﬁkéemgi e Bdrre® Reh Qlentifte 3@4)%5‘&&'21 the
rod al ong the pat the sharp free ends of the
insideseiicag The dineontindirmayihsp theifergn eftae anedi ngiedioa rasrnnelprd
I
receflch B pnt plcecSBHRS Feck U6 RGB! RERRPLICPR: ol
posnn(mdd mhmhbe barehtoamegagedharh éree entdolis of bmklbg cleowhi P0rtetirther
1ncreas g L4 tﬂﬁ 10%%1 mgtllteo }l?et b S%l anlaantlm e u acee user
Acci dent 8 Pﬁ rraws tnh alrrun er ro Second tine
bef or é'hdl @fds@m syrn@efaksemﬁ]yr]méwdhsae 1rn;ﬁrovmmhnca\telr pnortdmeievwes by
icati vered even t the .
allo 58 ¥ i B ot R syorerdy s e o5 kAR 40 b @ 8wn inco he
syrlﬂga,(rjcﬁ@bnﬁﬁg the mgleaslntciwalabﬁtaﬁmgadgbsmaxﬁe ]Eii &H@dofnﬁfltﬁt@@,ﬂr@ﬂng
Tt t t
a selpeli RO Of erecas i SpstaRc btk i G SHREE AN g dfljyering the

contérl¥d & tﬁ@@%g@ BleQ8le@EPMASLNE BAhE H itinuSHRBNidnSe B¢ be equal or
limts the notion and hel ps prevent deformation” of 1

less dim s fyl} wlurapepcenstitted ot Bieidisaigtien efrbhser.| Thej Sgrlwes'aésembly is
autofﬂ'at‘iclﬂll? disiifledPHleY irg \Hnﬁ’lflnjtsaﬁ)ngfrgl&ec? rebe@é{ﬁé‘]&lk AediBn BF AY i de

a discontinuity such as a recess or projection on the
movemeng of e phingdr aedkiren thertisporsingedirectan toltheaspiraing dirgatiom §fter
the 1€]§ etioh ?tré 01& é/h{;'% &%Yn elt tﬂ? gﬁﬂ%@%\%ﬁ? Eét]iagtfed 0 at%n%}g{hg disabling

ree en
meclgoisfeto ereaénttahml mavememt oﬂ the ﬁopg)er tbazasiythe mgemtaaerrdecbf tHeORringe

barch Y B e B oAtz e s PR B b pvrinee
bar r eWhennhe ;Isre&nem:lﬁgh d¥Edmitbly RsQjve of Mok dbiritsiod tidistopper and

nul ar ectl i.n t he barrel d extendin
in th%él'ﬁ Eﬁi‘fq Qf‘gaf ft&%ss the REITgP g%,sswﬁyrm taﬁow e
varied®y ithe ihifig] [fo@ftlﬂh of th@ TocRiNB leieniWie REJekbQd thefoppBiistedts and the
recess or one or nore projections or recesses shaped

plungeg AL | ocki ng el ement, all positioned within the
bar r elRefe?ru?%}@%%r%ﬂ@@ irf FBEuBR @1&5@ ZQSf vvlhﬁzﬁlﬂlllﬁgat@ Lgment
130 to further increase theﬁgrlp of I ocki ng
alterpatigprepbodiment REthe syringe agaablyesiFiss. kis. flére@ 2 UBpIs Yipvep@nit the
IterYib e B I
S B SRR AL 0L TG (P o
of Figh d&én Hoy evdresyriges assamtt 1 200 ¢omtairsfnumswus stoicheal dndifumctional
' j into a vijal
R RO, o SRR ALV S el
sel ecOpdrablaoynitge @fsetnhly %ﬁmmhsibs ] s:;trm@e barles éhael dyAnieer

asselhln;' %04 hl?arr%y Ebflggluges% C%/PI?C{IIIC& si ewafl 28(9hav1ng an inside surface 207
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contents of the syringe. The sel ected anmount of the
reconstituted substance nay be equal or |ess than the

Wa 2008/100630une reconstituted at the discretion CT/HR2008/055847
user. The syringe assenbly is automatically disabled

deflf?‘ é z}ntb%r El?%ﬁ retzmng h{u(a o(%_p {? EI%XH‘%(&I L ﬂfdng q fdﬁstt]a? encthS

ermvrmm unger ro
1ncluki1n;g)aedlsuahgalm Yienyingma passagdmy ai;qb thea:thrmghdn fleidicommunication

t h t t
s bl g dn SR uShal Bk GRS RERG R gt oo
203 eREehig distall thpiefro@and axiigd a pms/e@e*em ind@fuid mmmﬁem w1th the

L (e, B AL TRL N oL L ST RGE il LS,

170 BEENENbioRGnal EMBET104 distaPenINTR BtEa luleaN73 herenﬁesgen trhe
sy rlnge assenbly has two or nore detents on

proxdinglisd P e deqde %ﬁ’é‘%l%‘ﬁ@%‘?d foneptsdip PR soriv tﬁa Ha&eﬁl obthe

needid EQKRE id iR SluRYIohPARIBRSERNT ?asg\ﬂ lvayﬁizingt&aaan@ﬁ vari ed
by the initial position of ing elenment with

(00044 pecllungsr assembly g meludes: aarplangatn Hollgve plgngen gesk 208 gaistopper
228 da%ﬁ%necilng%gn%\’;\lﬁiw F}lﬁgﬁ@? %&%&] E 1nhlﬂd£%rﬂr6)ﬁﬁlxlﬂaé'nd 211, an

Fi gs ch i e an al ternat
opetedibioktind@0 haing fhedfsyali h@evvl@ls@emehyr wiffade 2;i§ The merloFqufnce

mcll?deygthas?o 'd%%ﬁﬁl 6[“618 ﬁe fl ?I{Cﬂl%gé an KN an}gg nﬁlﬁ

I nge ass U nc 1 ons
posmymnglkyg 228 g@j‘dohlyg info the gdal operdifg. "Hmlpemebmng yngumgmies a distal

enbly 200 n j ns .numer ous st
face 3R B0 bMAR o GRGSE | e Bt ReTiafhs 7t 6 2Fifph gy ffgir
surfztoal’dspﬂk plgérgbancrdes foih&iadsly sharee dasRePIs with Rle@Rts@&n each
side g A ﬁ:glg‘?rsrsg nﬁq{% |p§19 gbcl,hert]e:n{@:‘lg Séifearlgg% gt;ag%j[eta gglrg{ ;§(|1all%fos1%ac%g gteps
225 Gith el stepalavin z d BWAL durRB52383Y 0 Bis@leddRRicH&nS HwaBE$ from the

207def i ning a chanmber 209 for retaining fluid, an open
interigr §\ifacg1of DR @I WEI rahd a distal end 215 including a

di st al SthHe} 2817 c1D@N L REL IR, 91%&%&9&%%&&9 pértb%@ﬁt Qﬁ'ﬁ&gﬁl

in fl ui conmmuni cation with the chanber.
formangnseringith the inside gigacglof thabhrredf At tpss mamberl232 nrsll]ewesommally

frometBQ aah fel&ﬁl&t 2 %erg ﬁta? [Q%t e g$s§ 'ﬂgt Jltyan tlbeelgo“:s‘; aggn nﬁgg

havi ng a passa ["ur d
embpﬁhmsatgkmayreltwo b‘bﬁe ddtIGBIE 283. \/\Hiel bossl detdnm ese mﬁlycklpmn Iand

pref&%liﬁlcluﬁg dlcﬁnf surfgce ggl &4 en ﬂ%{prf’flﬁn gg Enl{aléa?ﬁilé' ;rgchg] ?]-y%tns%rfgce
241 athhfr disthlrend @heacﬂ'béthp HeXihetedurfaced. Ohe {thenBeRie £ rRAGWhE
sQ that the |

e t te t 20 men of
BRERTE T T TN N .
axialpassapMaying k Praximilnelgb a8y acc{e@l(ﬂ%]ﬂosﬂﬁbh‘lﬂ g ﬁfg ﬁﬂ € mé IpYunger

i.ncl.udes an el ongate hollow p er rod
rod @%?fd%?m%gzeﬂalmoa of %& uePﬁa@onérrgelﬁémaqa% eecess| 28 ghltthls
embdtim B Sthere Q tafggethlﬁﬁllg UiaRna Qilf?@fﬂe%h gﬁlgltez dides AheQREN
distal end 210 haV|ngpa SI an interior

membefy Wiffeach fegpinimg elempntdielddn pgaytmna@efeﬁahkyl hydesse Gangidast
connBfné eﬁ%rﬁ'angfla?e conhRtiShsde %@%e}ab Lf%gag Bredlat rgl!uberances

openi ng 214 and a positi oni prOJe 'ng i nto
joinipghide gotaining elsEani ¢ paTts of }b@bo&swodfpn@almggelemit ull ésspreferred that

the f%h%tﬂ%lcoﬂrfeg@on% %%1 é‘g‘??@ %18 @ala g[a?tcfc mgterl I nw1tﬁc? Ig}?’r}e&/r of

npodi ment, the ent on 't
materials are suitable for molding the structure with polystyrene and polyethylene being

preferred. The frangible connections can be anywhere along the interface of the various
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surface of the plunger rod includes four axially

spaced detents 218 with two detents on each side of
wa tves/plogseger rod. Each pair of detents is prefRITs2908/055847

shaped to formaxially spaced steps 225 with each step

[ I ng
clerflt el fid i The SURCAEBr B Loflonkh of BE B A A
franstbbmoeneca@& lﬁnirimg@téscmmscelah mttgalei tErreare bzzgmteatmgtge glements
. [ surfa C& 231 wiLth t

w1th§ t%e #rgr‘l‘ggble ]adh(elg]lve Br Yy IJepmg AR aSrtSs rre Iggch%%al snaghf?t {ﬂl?éegn%nt
All erthesle edsibylitfes arm withén the alnviey &l tn@ndent 1'1Hi7m1|tlen IW$th ate 1hteg$ﬂy

n oss ,det ent e this e
mol R TR oL dof sipat ATl BB GEraR & ar e
thermspiasticyn BErac. ethesatlinglebhenadidyor itieGletipiferal Redling kirfRe thereon
surface 240 extendi n%; proximally inwardly and a bl unt
maychepade of dlasforgeriq HEerSt al end of each of the inclined

sur f acEskin EQQ@BDM&IM&G hugesI %dy'p%ﬁﬁin 198 8a Vit & di)bfi@re 152
el ement 234 connected to the stopper by a frangible

therpthrorgle #1da leasgmng pantitpapred jegd S4 ﬁxta ing dlﬁt@be@%wgé frray the ody
portﬁ)n@tﬁ@ X lg:ﬁ oﬂquﬁgr éigh?enft @54 é&&l@ﬁl&'ﬁk@ﬂ@l‘?sﬂcﬁﬂ @p h%@tuk@% &4af
p unger rod and for |mt|n axi al i on of
embpﬁl@epb 86 leaspianrgntilgyeredilegscvish eack @’é@s cagifevered lagh having a sharp
r.et.
free SHDPEY AR ohiVELRy BF Euulflg L8 il ATl e,
confegucdtion of stiarp fiep @ﬂdelﬁé pen Heeing conflgpr_sslpn capablp oééreagib} shebiyside

gible nnections. The fr ran necti ons
sl e e BASNE) B L ARG P b PR f BB B B ARG g
t he r erhahum emgocﬁﬂnatraetaﬁnﬁgo:lmnt 2306f th&ﬁoﬂ;ﬁﬁpreﬁ%lpﬁcludes a

ele r ef ed that the fr i.bl
o BB SHE T a bR R boisprigtngs el Picaety
mchmag efedble eRmohOR23\Gafineeting @th P& tRningl 18 #dehSHidvainl o tfeor
he structure with pol ystyrene and

plungg] r%f%%f I@tiae feinogiiping Wieietex qriwapydygng e assembly of the
plung&HIRGTHI O MheGARp ABFBOYYURE k@ pFdr ¥ cdfifet Hl@tlﬁgsfoﬁ Ql?e pﬁfmgepl%d
vari ousel enments dependi ng on the geonetry of
duripgapproptdntiercimgdhe lues @thdb{nmugqh@peaswer prid fqtamgg blle@lent s
prox?rﬁﬂ REGL AFRPShich pBglﬁ&Phéjﬂugt 2 tﬁ#&vg ﬂlt(? ?’garl]lq{:%? ei).’;g éﬁggeest%pper.

% connecting the e
As vl bppirdaipgdrig manedeail heseiaster, thesaxind cdqemus:lahges thap -thiei axial length
of thg %F)%I{](g%f@pgs zhrﬁl tins Qeflatlt P&ﬁﬁeﬂggﬁ% rlgia 1{/&%t zlhx%% rr%ru%rﬁ,}/\cﬁ)er osgmoglon
betwncﬂ e dluggeruod andethebaoppgr preferred. The stopper is

prefe ally formed of thernop|astic

mat er i aﬁ' Hgl ROYY ea f%th%f;yé’r?ﬁﬁtas gﬁaﬁﬁ'ﬁt@@éng‘[&si i‘)]h@daﬁm’
lockmg aleimegt 130ri§ ptisﬁlohé'tEWﬂlOﬂs stayp-he dadesfonQt @il theRkdrer surface

el ement 130 jncludes a central body

| L
of the Bk R0 pra iy e ot ABted g 32Bs BORUPETRE Jab 1 PAHEOHA in

aperfuaisR ob ki BlchleBVIB0RE tHaBBngkp BleR¥6 NSH N2 BiE Bbss Yoember
|y fromthe body portion and at | east one

PfOXFﬁ‘ﬂi}gé’F b ariehie A5 Poaitorima g 2P ot pasiyored dniti4l gecesses 237 of
the s@PBért Uh€ poshitibnidpl l§gsea@&ﬂh§ﬁ@& ) c"i’ﬁnp SRRt thE %ﬂal recesscs in the

cantilevered I egs with each of the cantilevere egs
SLOPREA{A TG Wl imifedasiaf meecresntiofilBGstapnee itk thspast wahedplyngeo rod. The

positRIAIAGHAAd il Eigd. RS LAlE3 SAIT %%?g% aQJemtbl}eZOB% Iregéiy fo (& for drawing

liquid into the chamber of the barrel.
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configuration of sharp free end 155 can be any

configuration capabl e of engaging the inside surface
waotoos/hgedwar rel , such as a sharp edge or one orPaTUE008/055847

pointed teeth and the like. In this enbodi nent,

retainjn 3

i nel u es%g%er%gg);wn tlr ?per% 1%\'{ Qfe[hésélgﬁ%?gss?ﬁelgpg%ﬁl?éaéfnbomment
inclwslag 4 ﬁtsEaszﬁé‘tlonAker: fopbwaiera fireddi@©8simg sfoke aikslegonldmsdlutdels

fl exihl | t 2
srof i BT n s SRR AP0 B Ol bt
elempfms Ipfdv@rnloﬂ thhibixgnévenfehet teutopperdh W pebixihalgspihenagiserib y

unger. assenbl The ranp surface_on the
heredy gne e PR S SE e PG A o g mppgum number
of stEbiEd Beeh SRSy A, nufrfbéﬁ(bﬂiiﬁlall? BodiitGid eét&marndha/pluﬁget fodtdae yhe
num&sﬁss over said retaining elenent's_ proximal (lge after

iof AxiplbsRasitionshipss dejantoopthe gﬁpn%vléoweb tlamca}a papkes ef
Strok@s %e@?nﬁ SRR &Sit b@éet&‘rﬂulledhﬁl R RIs Ao 8l thk Toc Rz @lement with
detail hereinafter, the axial 'recess is |onger than
respech &0 th flegents iarig plurger radang geideicnts ion ghel stapseraa ehettimesof first use.
i i

For Jx%ln?fe Q%@?ggﬁe}ﬁ Q\%&% gl%ﬁ%ea %@tg érﬁgd DS ?ppﬁ%ig?tg caIPBe Ju?éﬁed to
the enf @selr p$ 2 $yaingpoapable oﬁtwﬁ stiokes 0 Jour sgekes.as best

illus F e

s pocitEr el heehl:pad vl ¥ o B LG UG e
diluenhmta the ellan(hF,r sﬁ,thé bael bf a;tpﬂ'geng)zi progietally ddeqmesdoﬁorcmd) 4 ;humfb

ac
pres K3t e SRR et B 0% R S P S BRI G 6 S borsiy A%
illustrhied 1an1§ng1 arﬁll 32[&6 Hiscal&e4d tHe@Mingei rotl ktEme:S}ﬁoﬂﬁfz’(Dﬁ Wvith respect to
of boss detents 233. P05| tionin

220
the s Berwg* i Beend o et e eSO 33y o Hdlogg Sppitace of

the phtt@er108 hitd 23p Pt bMBSsuAE® 2613 the PFEnd 1O &P RhISBRedsRE 225,
axli al recesses in the stopper to allow |limted axi al

as bespilstiied inFis fe Alsopiyene histfhstaseipwien streker weengirerigal surface
222 &6 fsitidhRe Rl%%b 'c@rﬂadté OérHﬁHaﬂteg% 739 oﬂegﬁmng’ eldmBNA33 4l stopper

Syri nge assenb IS rea for use draw ng
is dr4lquprpzﬂlmaﬁt/ @/l@h@p@h &nthe bamiﬂ as the phyageredd mqumplrcbxubelly as best

111ustzzﬂgdg(giFré|3§A.oﬁﬁ é %PIS | rs eglg{'g}% llygt‘chlc"o% t%eag{lor}&tﬁe

nt i nc pira
plungyy red, fintilghe d:hssq:;isnﬁunmgofsltqnmlkem the smorbag aammrnlaIteldcby the user.

stroke.,a enS|n Str
oyt ngreanR bRl it SRS BA UL FrdHisPlinths 0 &Ry
medlpatememcth mrydphhlized tedicat@igstrecvhstitheons (T[Tt disperding stroke is

r OXi aspiratin dlrectlon her e
sccoigied Bt vg i rge g FEa aeAL oG Unile g Se biverna
barreMB¥i g 120% RpFb&EHeddn tBd prokial &Rl JTehd uaﬂ’elttawlelbwoﬁrdl wigteh ofthe
xially positioned detents in_the unger rod and the
bmeﬁé.%@ruse)f)f B SMInes 2e7ablyi O best ngat@fw gss3dbnd He. as the

plungr eRRBEves HRVAY, QBcklﬁ%@eIﬁ’&ﬁ U8 mBIREH tﬁ’J plﬁﬁgepkﬁ%rﬁé%ﬁlg the

syringe may make wi determ ned by the position of
lockipf glemgtpyitt & Eskdingendlantentsdldd on thetlpckingeeleeqns plids from thhe

proxﬁlaﬂ%@tr to tHRAi & qn&sh@osg ﬁétﬁﬂt@ rlgﬂl L BenchORRREe g\%ﬂ Jn:a%aﬁlh

first use. For exanple nge W th t unge
the S@fétl‘é#t@t aMthen W phungprred c@eacmhs Stelzmr il Sopppit wrélobe'gm rhdiéng

ina cﬁ‘ﬂﬁ dﬂ%&fon%ﬁm@ with' h@@ﬁng%?l%%% 81s8IaréeViﬁuisdtJ11% $t3rond the O mber

into, for example a vial of lyophilized medication.
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The syringe assenbly nmay now be used to draw |iquid,

such as sterile water, diluent into the chanber of the
wahaos/el9eiwy appl ying a proximally directed for RECTGS2808/055847

thunbpress 243 on the proximal end of the plunger rod

whi | e W I hllIJ,géhr L edigol

Fi gs. \g andgl’ob%ﬂ%uﬁ1 tﬁé ﬁlg%g%feﬁlecaﬁfnudﬁé er ro %gmr%o
assepblydf e fresemi enrlbOdmwpemay v bhesed tco‘pp@ravu Heireconstigutpd, eeady-
to- mr]er(]:glélfa’dlg%lroe élgt(g r}%:cclh?rﬁger o?thles 1ngre%grrqozgq)§% éﬁ’&s?ra % ﬁ gp%4 and
32Ashy dp@abyén g?a'Z}ﬁoﬂfnatlh é1r¢utdnbfmrm ko the plungex irad \IVMleﬁpﬂthgjths sgmge

2 as be [ 1u rate in during .thjs
barey s B R S e ek S Dyl B9y}
direq¥o8 iwhii1e TdcRBig lelégheA2(B06GAN LS rePli@¥lly RRtionaed @& 18 3P céfnection to

retaining elenent 234 the stopper is drawn proximally

the Repss ¢pigns e Bestoppert Reoxfug! ﬁréatloagp thp BluBEI AT P dhenlBeiaRs

elemRhOS infRE U taB$ alRBS thelihdideStFrade@ tHeb1Hgr so3Re the KRG p-free end 155
stopper is now noved proximally, through the action of

of the ﬁ@aﬂtﬁ?"@f?éé?gs meyes fiomithe rrormalempst axialmpnased i 325 diihg distal-
most s@eﬂﬁ@ ‘Pt@ﬁpﬁ rmotl%ﬁ OFI@J: Sluxb e84 Qyo Ealﬂ?es 'ﬂﬁﬁﬁmal-m:% 22b Gbing

[‘'uent in nber may now be di sch arge Into a
pOSIWIaIIIg lgg oglthg pﬂm¢rdad tmn@gmoamal lydg@h%? iof thd sipppir cettining

elemfef'?tr 234%? ﬁgﬁ {ehgts%%f)eq %owmvg%éﬂoﬁlﬁfallg Wy S 1 elsltog Qi%%v + gc‘ the

acco movi n er ro
recouhtntlem m@chcamhn irgo thelchidmiger bhtbe kyainge barrdt\tdaaaralmjunf diezaarglmed by

the uﬁ%rf' éniagﬁén? ? e. p(r)eﬁ:ert(} fm‘}%ﬁuo%lgﬁ}'aé %e 8{51]9PIH §¥] ngg1c%t1,ont %wn into
the cﬁyrnbdnmdalﬁﬁniel the mﬁﬁmbﬁh&tmduhtl af Sitedichesh thit ckoh bs delidereayisl

3l.A, ,.as, the istally, |l qckin
deteifringd fitng e RsbaGRE o RS fa by s rmiitar FepReonents a the
timelo®@lghutget@keenent with it so that finger elenments 154 on
the | kln el enent slide fromthe proxi mal -nmost to
the di érf%éfse%b/so drerEsrentagveptien ﬁ@owﬁeaﬂmé@r.aﬁécond and

flnals:lwi)&%ﬁ% &8 AdstfimbstrhRgid Fl%@ 35 bR $9con A&fi@Nbn 1s\é@§\ﬂ:red to

t he er rod contacts the stopper, the stopper wl
the gt y yinga distally direstesh forge fetbe plynecairesheusing e phiager rod to

movcpln%ﬁﬁl cﬁr‘aglthVlgf égﬁ@trtg eIt Ui g&s%e! %o;od%[m&ng%s in a distal

nber into, a via
dlrecﬁé@l ﬂl@angagnmwwﬁ Sltaméfreﬁ ¢Ilsie hES afitbe kOhlgng gllaphntlwmabb distal-most

blunmﬁ{a&aﬁk%? §1a ?;?aged gt‘ﬂ) Hoggﬁlg‘??cil #%naep d1stfllﬁyeso that

fesent enb e use
flngqr elcmnsts il5410fetd¢ loplgagl ylbmenmdp ecdr tiedlstalahoso mclimidauifhee 240 of

e t he rin strated. in
he o R R D R O BT OA R e B b et Iy Sl Beeie
plungeo rc[ch:lohtactt te spippergey 111Fsmdtem’lﬁ Fig. 3d'll()3]lc ,Bbfhghd ﬁﬁp‘éﬁ’iﬂdﬂﬁl@plﬁnger

arre irected force w cause the
rod i e P etbo/dns bl rdiehris G rBet eribesmper through
the phaagdevag el ement 130 will remain relatively stationary

due to its, connectlon to the boss detent on the
st oppePe SYBngk AsTeMblBes rav ben pid apd irigasy to beidiseandsds Ambie

atterlpPKh&\@ (R Iﬁ[ﬁ%@fr rJdQn IR \pRoxGihaitdRkd dondb RIFG tﬁ@%nlngéﬁsgcgnbi%gor

surface of gllnun ger so that the sharp-
furthegruse wal cagsp th@ 199 galemaggo dmlé«:,thp spingeh8pesifirilyvab besost

illustAxddah Fbgs g @2§trﬁ9v1ggée Rlng q“ocgfngltpq )m?l%]t dn%gt?cﬁl Wifillow the

Proxi mal notion of er ro SO Ccau
plunggf ©wditeriove g&l@rtg@@a@ﬁ untﬁéhe sharp-free ends 155 of the lockmg clip snap

past the end of the plunger rod and engage inside surface 207 of the barrel sidewall. Further
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positioning lug on the plunger rod to contact proxinal
| edge 239 of the stopper retaining elenment 234 so that

WQ 1ves/s9639per now noves proximally with the pl BRGQI#US2008055847
dramﬁng the reconstituted nmedication into the chanber

prox1mal mo%%]]&r thvgﬁl{l%%rwrl }g %e%st%crll b\zsen?cthn%\%e%gem Pgngél %?]etnpﬁ)the

1ns1db ble-feaabﬂmé bartel ﬁﬂdwﬂhtmandldom\rmS pmfembﬂdte heveandaar surtacuj242 on
b efore Hr maxi go 9 lnE 1t on 5? p
the SH’BP?rv%OrSl%‘&ne 9 cHpdf cﬁgt Wedt fe GSBF a1 rﬁ%s 8‘?" ree
endsUSS fidiher AR thd¥yrinBEebtedGeIMBIhoRfpréxifalodiRore iérse Blusddi an
ti me, of manufacture, The syringe assenbly of the
a““ﬁ?é%@%¥qﬁﬂ¥€%¥?@ﬁsﬁg@ﬁOMIready for a second and fina
dI SpenshRG pedxiRME-AfeclRe $dred, lubdash hh@ehpt B i pBsperl P Rousdife
3lA. The nedication is delivered to the patient by
syringp pisgbly. williausedhq groximakiaecef thopasiione figeo Fanseehisr od
excegsmsfbﬂag td i€ {)IBB&HIQI@ Rligd Qdhd ReTRY geelélﬂerﬁl oflihd s@ppdlic AR fRRgible
respect to the barrel. As the plunger Tod
conna@mahé?ésm ithe stopgerstp Atealy baparating e mh@g@rng@gdmstomer and
f
desiG1Bf B RSSO Bhect W65 B METREY Mk o B 3o
Accoxtﬂlegis 2hifnimexctskize Fpokamte p:lluegnf ndd il lstmtglehyugoo byrapower the

enent v
erp o BOFoat i Sl ek Peclral P06 M98 sGRF RLl 3R
broketeteaitisg e:la:rﬁénm fayilipashe plaegerbstt lealigtthd spiagsadatitntvitB3a the
Wien the distally noving plunger rod contacts the
SWOPRf-opper, as illustrated in Fig. 3IA both the stopper

and t e plubfigesd ¢fakk preséet ihnabslistprderdblsthawo-pide dnsirltion
barrel to discharge the contents_of the chanber

comprising ghistal ﬂ?@rtlﬁa%‘é@féwaqroxm%lepogwq g eonesier e {Pahthe tangeptial

forcdd8@frel 38Rt e box[reA ngtIBQ oPfe Fluags rr&ﬁglth ecfloltfd@btal O
nove the plunger rod in the proximal direc |on to

portipipisilgsp thap heyial fosce ragiiiedn sppdrate thepreximal rpséonfram the slissad
pOrtl&Ih elnl }?I 0 aFk?lnﬁ!alﬁ @H%%nﬁe%tlﬁr} R ?Rlv?deh §§ a%lYS'Edl glg)?ecg%n 246

Speci best trate 32A
proximmV pertjon 2 cpfltlmgwrger ©d. iThe dusq@k mxicetin indludes v mwd\metlﬂ)heral
protu?hJégéghig?.S_ slrtaliI ggr%oa 29{@&8 dsln?ifu&es %cc%r%‘g éf&%éewmg

distak }h'ej eetruﬂ 2db. Therepdssisge proxovhl ambI249rtg algaedlstaisplod@ns \g g‘rm 253

s forfiRg i {ng Fes s TPt Rt P ERAR, 2L R B B ment
The [R0@BGEIR M tapeded diSallyinivaRll S RcCerhgdnitat foadek &4 the
protl@dev\/all In addition, it is preferable to have a cam

EFARGESBAPS 47O )¢ Brepye dthilp ﬁ@feam%élﬁqqgwnt foreepnthists aphe

impoftdittfédn@Y 8f @6 ple§bht bRABdimneh: BLQIRM ustbuf L€ RSO dpefl | Bfise
ends 155 further into the syringe barrel wall as nore

the sysings pyfambly byiapelying @ tangprtial fosce ns &fquarfo setata thegriptimplgportion of
the plulB¥r @PEdEN o ro@éfﬁ@wérnﬁe Bk é‘ggmerf: hd O@fact tlt1e plun%er assembly from

proxi mal | y-directed force, used in an
the b@ffﬁér byewsisiudtera dhe Hr%melypqrtr@e)f gegdurgesrod will rot@ah@eﬂqsm
rathePfhe{ 59%% i fi Q)ﬁ' Jel?ﬁ ﬁ) Sthé !:1191!3 | e !
exceer| vee I?gc[r %e ﬁeé%pr oXl I’THIPQ I&Iﬁ tﬂeo]% E{%%pﬁ)rde:[‘g&h a§e
numegdus rveys toc;bnmdweptstmppard digal porign§ oléthgplbh@r rod so that connectlon
is weaker in resisting rotation than in resisting tension. Structure being stronger in tension
than in shear may be used, additional element between the proximal and distal portion of the

plunger rod can be used to provide the desired properties. The intersection of the proximal
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connections 235 in the stopper to break separating the
pl unger rod and the stopper and destroying the
wa2ng10963val i ty of the plunger assenbly, as besRCT/US2008/055847
illustrated in Figs. 37 and 38. Accordingly, even if
Xcessi v n e plun . .
and éls al Lﬁlhn gerscan g? ﬂegé\g)%etgﬁrebtygllglhgy & fﬁ%?%deﬁlghthldt is ?t g&grﬁ (tfn(s#)n
than tnhshehxo i sfgheat enentvaprto lahﬁe\jemsdodmmw lﬁe&‘&@nofle prbgimal and
t.he broken re ng elenments facil.itate
s pliEsror MR B PR g e SR G URED LRI St b e
purviEhOT R8s presEhEinPInubg £id thOdiswaf prbjaeudmr\ﬁﬁﬁmﬁalsbmy@mw@h is
referably a two- | ce constructio |S|ng g
protypetancy m%tg}gt\ylgwl SAAS AHIPER HPAE 1ﬁﬁ1|eregl tasijye; f these many
possib@nRect ed so that the tangenti al force reqU|red to
rotate the proximl portion of the plunger rod with
r especl MPorY adyagtage offBe pictst prabadiraent ih# it waistangta
exce§ sWeCf@rcEsetSla'tﬂ g a%gh&pto%%h@i SadWaf t&&@éﬂgﬂ%‘ th@QFdchPOwhiceM
di stal ‘portion. In this enbodi ment the connection
connpqs ﬁlﬁd?blné@fdo%y) the gippreal In;ﬁhmre&@m apbogdingenpex cpssbkiforge on the

pnfEtd, 8365l LIS RLURIED A3 200 6 BBl Bkl
forcqybe tuigamto 2depenénghraept witly the sopperiratbéruieslisngageney. 154
conk e SF el 1 Sh3 b AP SAC g A G
coulcil srguallped defledtdriout ef s spertrealddepthe qaamgadocpw apivatigdxcessive

T RN AN

to al BRGRGEFERBiInelOf ERStopPertil the PdkeHIBH. AT ospBiktd dTtge t he
emb F Fve whi | e i ncreasing di sengagenent. forces. This is

TH96F g8t 1 @a b Aesiged {singpiss entlinindd ai stk haysy g e
compbnBEEbf RO presknBbhBsither: QreRAIRBEK1Y Yesis@ME® thd\BafPilhfBFeof the
assenbl y by applying a tangential force or torque to
plungep fog @dﬁh?ét?PP6fxtryrﬁ§Ifle<‘r§’c9gt‘hedﬁﬂél‘ sidepallpl unger in order to
OVer POV vah&us! eﬁ%&%m@lhgmgn Elﬂger?t)éﬁﬁl?sﬁﬁtetﬂtféei PtBYS! win
assenbly fromthe barrel i's structure the
be appragieradehat phﬁﬂgﬁmdmodtfivetl@s lsrmrgber madedwidliout depattiag érom the scope
sly rather than transferring the torque through
Ofm?ﬁ%ggﬁétal portion of the plunger rod. There are
numer ous ways to connect proximal and distal portions
of the plunger rod so that connection is weaker in
resisting rotation than in resisting tension.
Structure being stronger in tension than in shear may
be used, additional elenent between the proxinml and
di stal portion of the plunger rod can be used to
provi de the desired properties. The intersection of
the proximal and distal plungers can be hel d together
by tightly wapped filmthat is stronger in tension
than in shear. Al of these nany ways to achi eve a
connection between the proximl and distal portions of
the plunger rod which is weaker in torsion than in
tension are within the purview of the present
i nvention and the distal projection with a raised
peri pheral protuberance mating with a recess having a
groove is nmerely representative of these many
possibilities.
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An i nportant advantage of the present enbodinent is
that is resistant to excessive forces being applied to
wa tves/bmp3oel sidewall to di sengage the struct urRETABS2008/055847
connects the plunger rod to the stopper. In the
ment excessive force on the plunger rod,
WH&?E%@%& e of deflecting positioning |ug 220 on
the pl unger rod, would only force the lug into deeper
g»geneg with the toe er rather than di sengagenent.
"ERYS Fﬁgmgea$selrﬂP§§1a i PaFSINf &S aT e SERRYF gPyPrsne:

exa Baed] g1 dirky alc?v n@itaCady wilENRTiRtindisiae bdHadeQetiling a chamber
arguabl y, be deflected out of the aperture 114 in the

for reqawwé‘rm# &8 oBSP RApEMH T7g e @ diskef end lflﬁv%g t disighwalhbgving a
pass§ge‘ij\%‘9@{elreth1%§% I tffﬁlcpcohﬁﬂlmcahgn van Qa(;r‘d tihgpeMt war dl y

extending ri n far enough to al IOM/dlsengagenent of

t hen gorgsfsaniunigar tod daying ageoximad and, Thepanchsid vadh nslugingtatside
wall%%ﬂ? bﬁ%lopgurﬁﬂcg St legsk %ﬁ%&"{’éﬁt Qﬁe szﬁic? ﬁl'tegl'a? gurfa@e @u@ ' ﬁ? %&EL

or efimnate this ris owever, e conponents of the
havipg es@ial operinglindeimiositieing hllg@lrfamtllng mt@sal@ breningt @id lng having a

- ' | O he plunger rod and the stopper by

dmu%@?ké%i?ﬁgx@ﬁgﬁférrel sidewal | . Wile various

enbswppee cidn@weielenshapuisedling @lemchuisdvingtagetipieeral surface

|nvent e r t hat ,changes and

rormfRA F L sk nii a5 AR o o P MGF Fg AT EHBallY
fronSdatisRaldfe dldient, AVIR AN bﬁH’deN'H’eTedt Sn 6did\bdds[d efainidg eléflent
oper abl e %%JIH%P ass y havi ng, passi ve di sabl i ng

Conng P b Saides [ PB R A leacosawlev and gefinge sy a&alcrﬁqquwaervmsaa
prox§rh4l @eds kdr aE‘éi:}Shﬁ? dsfﬂ1%h1‘il§ IWffsﬁﬁ %lquér'aﬁﬂ g 11%11&‘ &lial

for retainin id, an open proximl end and a dista
motigp, gt sarﬁcmmon@g degdp §%16PX19HP<FCS%1 aving a passageway

t heTdRkinb eiend iRcihditg Qc&gmﬂmy geﬁlbfe Ravihd Jﬁ et Lg e HAAGhgh, at

an el ongate plunger rod havihg a proxina an ope
leastcfing eaitilevpgd ilageixtediling diatay detwiardly frmsaid @o@npqrmre pidat least
one ﬁ ef @181% t%&te*@ﬁ%g 09%112%\%%1 P> dda er%rg al%rat il o%g E:g

ving an axl a openlﬁ nd*a

haleg)@; $llarpoﬁlﬁertgd Idugctqzd’@]t\earti]yrfgr engagmgsandjmslpfemrfagc ofssaidcbatreig
a sto

hayi i,stal .face a
AR 4kl o5 Po B TR Sl TR LPER PG e
surfaoe pf qahigylad gesmﬂfpam@nﬁlm dfisiig aelesde ahe (Wtdnh s8idibdssi chiEe being
saj 0SS .Ime ZgrOJectln

.surface. of barrel.,
posiCe PGPt i S Oba PG VSRR Bicbags fnigsatement s
contdetifs sﬂ@b@@bro&ﬁnzﬂ]@rldﬂ sf@8S easBorc@iofd dukdng s6 (HRFBIMying a proximally
nected tq said stopﬁer by a frangi bl e connection

dlrec&aﬁigor&%fq smq,féurgﬁr rodwhile @]gglgssalﬁggqrﬁgalasebﬁa&(plmer resldg enove

proxfnﬂilly GBIk To $ad SlofpRepiiddl 90l Age .l:ﬂJiQof led L2t vled Mg RRd
or limting the axial notion of said positioning ?

dlstallhal%s gpichinner|sutfece@s said plupgss kochig seid elerst onendsitand arrdgaai
prox e ¥dcabs SQ%{)S%E{IIF ;ﬂ% cjaﬂt}égg ?al&lﬂroQQr?z{l Ej:ldgg ofgs?fs%itrrgt%{ﬂén%%%ent to

at | east one cant vere eg exten
movesdNieRPes/infarpoenisali direpigufoposddctd dissande, abd $ubssfuently 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 least one detent until said finger element of said
locking element rides over said at least one boss detent and into contact with said at least one

boss detent and said plunger rod contacts said stopper to move said stopper distally to
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one finger element extending proximally inwardly from
said aperture, said at | east one |leg having a sharp

wa 2eg1@p3 di rected outwardly for engagi ng sai PATES20€8/055847
surface of said barrel; said | ocking el ement being

0Si ed with said shar e. end contacf.in ai d .
dischafge, &“8 rogy japdghampgr. after &hfﬁl GRYEine P@&OXHP%}Q Gfﬂfﬁf:fr%g‘z fc'oa‘fe to said
plungai rdd a1l tRBS sadpRundert B to msrl HolineBy teirbad ﬁ’@@brngof sald

positioned in_said aperture of said |ocking elene

can%\@ff‘é. lpg wayey dﬁfalhye@ﬁ sy antgrion guface pasheaid dﬁs@l e afeii Phygeer
rod &%9& sE’i@%ﬁaxﬁ ERKb@Idl 2y 1684t oﬁ@ézﬁit&%ﬂ 16281z QN aild %ﬁiquﬁf&@tof said
that applying a proximally directed force to sa
barrfallt@ h@e praveyd pigitnd mipyeaienicpf s3idl sfopier Foaenden sRi@ayrIge elssembly
unuddbidnger rod to nove proxinmally with respect to said
stopper until said free end of said cantilevered | eg
noves distally along said inner surface of said
pl un n .
or OX ?l?rla sl}r?r%e agseﬁl% gfgof gfau% g%fhe%e(ir)] ﬁ)gg$ ttl%ﬁ' tof Qc{zlgtéotﬁgl pq%)?ualally
diregedforarad tHequg)genrbd sﬁﬂrdald ahap amhcg‘ selldeaniemit oh@canblegersdieg

st o ction for a | ected N
engdgessa f RET 18%1de %uﬁ%g ?ﬁ;sgggyagglt\}/@ cglbsB |s§)fi R]é?xgnag ?%CF 8% Fa§d positioning lug
to cahitdcesali eptok ieaC R dgeOofSaild detpihing gRMmehOtedkin g BITAEBR dohtbcton

from sai d ¢chanber through sai d passageway  causes a|d
Wlthﬁﬁl&ﬁ&é’f’erraaﬁ 8 e STORPY LEATS a8 EERGRL BT o4 a\%asr‘@

said | ocking elenment due to its engagenent wth sald

at least one detent until said finger elenent of said
3. | ockilhg syinerersemplypb lapy é wheisinsajsk Pasisigaing Higangherss at least two
posi@&ligugand into contact with said at |east one boss

det ent and sai d plunger rod contacts said stopper to

nmove said stopper distally todischarge fluid from said

ch t
MR S st R R S it T
opeqn@gs M@@P@Xﬂoﬂmﬂg lyg includds askrad ohe pmltwnnhgd)lﬁg lﬂa]echng into each of

sid S0pe NS00 s BB TR Shfoud B0 sr g B G i
openirigat sai d sharp end of said at |east one cantilever
| eg engages said inside surface of said barrel to help
prevent proxinmal novenent of said stopper to render
5. S aTlet syyingegeensta s 6Mddipn AMbiEER k&h of said BEalSHpEhiRgEnclude at least
Senbl¥ of claim1l wherein application of additiona
two%?ﬁ%?ﬁﬁ I'f% directed force to the plunger rod after
sald sharp end of said at |east one cantilevered |eg
?wges said inside surface of said barrel will cause
Privd drtamuelclam Iasludipps flexibaiclegeniagneastivpsiidict
os1t§ﬁ\i 10 £hel ARl
P 80 Db for ! O M BRI R ol Bhes
outwaid] Yedising gssemblystigpypist stdpporm engagemsnt with said
pl unger rod. 3. The syringe assenbly of claiml
wherein said positioning lug includes at |east two
7. poBietsyomgeragsemblysof clh.im'ﬁh)dlem isangﬁosamﬁng‘mh g/ardfsaidl fRkiblel
' X| en des two axi al openings
ctem i SF S BB B PR Rl 2 Toact ome
positioning lug projecting into each of said axial
P e AR o B et g e1comerof o opper
further mcludes a proximally and inwardly directed ramp surface for flexing said positioning

element outwardly during assembly of said syringe assembly.
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openings. 5. The syringe assenbly of claim4 wherein

each of said axial openings include at |east two
WQe$/119630 ng | ugs. 6. The syringe assenbly of RITAUSR0AS/055847

including a flexible elenment connecting said

osj tian S I
e s
includesy umgax&ﬂs epsdabcydemmgmrﬁamd aSlemS}]J ped detem oif kpéd bass inchydes two

0si tioni I
axin R s Ao P LAY BPBET ROl AP 1 p el yp & Bt
proxirhe nigeph 864ai Cpl iRee fddahuseBsaidloekiny elemere taasaghiaid infide
claim 6 wherein said retaining el enent of said stopper
surfaeg pt 438t barigk| udes a proximal Iy and inwardly directed
ranp surface for flexing said positioning elenment
outwardly during assenbly of said syringe assenbly
10. ThEhesyringrpsseaae pbrlyimat wearein raid MyheralyivPacs getgts Irb%%?t
plung (?ocgﬁgltﬁ@é el xSy Sp REY VR cabtOChviHRG! HIAR Surkabl aBXsl did1¥nd
paced detents and said at | east one detent on said
exteigbipginwarshulders saidanterior surfage.spaced boss detents so that
said plunger rod can be noved distally two tines
bef ore proximal notion of said plunger rod causes said
11. | oTkd sygngd zssmmtﬂy pixclamghgeersaisad (s ddlyspaded dessaletesieach
1nclu%garclilr{clmed aS)l(lII'f% € ex?eX(rhlnn %X%Izat lggbl ) fag§1 IL. gium s%rf\é'&ee{t%'dg}tal end
of edchof udemtlmdamzabé eyxteﬂmgemﬂmityap@axda«:h haVI ng a bl unt
surface at its distal end extending inwardly fromsaid
interior surface. 11. The syringe assenbly of claim?9

12. WhekeadyFin gedsebrnibMp oPetditl d Whe@acad ah@fsSordﬁhﬁﬂilEﬁeréiﬂeﬁl of said
i nclude an inclined surface exten pr oxi mal |

locking ghgrany NGHEPs AW FameveTar feg Bosiffong 6 SRRRpiLestis of Saisgapural
bodﬁforﬁ;&I MditNE hdﬁ%aﬁé&tﬁefl@%ﬁ&e@ﬁét@ﬁ@h@grdvﬂﬁﬂ@d da¥d ﬁlﬂ:&@f Ay -
12. The syringe assenbly of claim9 wherein sai
oppgsissnid Bieeixiallhitspaced deters. I eg of said |ocking el ement
i ncludes two cantil evered | egs positioned on opposite

sides of said central body portion and two additional
13. axThd dyyingprseceblyief daims! Zafu@hep fngliddeiavoi radiglgirefeqsionn gesaid

stoppe? ?os‘?@?&%& td e%ﬁ%%?e a%dff(‘ﬁg ax Ql tﬁ@@eﬁer eglﬁo‘&lﬁlﬁagﬁg whian eXddsive

e asse almt
proxnadlyailregecbfomctls amﬂ;xed)ro sa@li ;ﬂIurgbnpfjear arpamsmpt tnorweIrobme said
orce | egs outwardly

ge and ev
locm\/\ﬁgla SR e, a%?éneﬁ?%???lgréﬁml\{% SH% C&?lf & ‘?1[’ %e is applied to
sal d plunger rod in an attenpt to overcone said
Ki n el ems genment of said ipsid ce of
4. sa AT ypsecissomply Ofﬁf@é%?wa%% S%@B’é‘ﬁ%ﬂr;‘}"‘g‘fw& e ﬁI;Siﬁ portion
and a/\ﬂﬁeilﬁial’lp&ﬁbrdcdhhéﬁ?@%b thi® Ehel tAHBLREHE Forée 1l fitedlio RRAS IhePraxitfal
proxi mal portion connected so that the tangenti al

portlplbyvttg rqsgqfu forthedistgl pasion is lqsh@arbph@)@fqaflaﬁorce required to separate said

proximal portion from said distal portion.
15.  The syringe assembly of claim 1 wherein said distal wall of said barrel further

includes an elongate tip extending distally therefrom having a passageway in fluid

communication with said passageway in said distal wall.
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portion with respect to the distal portion is |ess
than the axial force required to separate said
WQ200%10yed0 portion fromsaid distal portion. 13CTI6%2008/055847
syringe assenbly of claim1l wherein said distal wall
of .sai d barrel f her_ | de n '
16 o TR B B R R R P PR ARG o bl enc, o
proxfd_la] ieold arainmniumet eietedmowght .{rmics;abxinmhesl_angj eadyeddfe ceamuda being
comfhiedBge ko BUNELPLR Sl R b Efpmsgion i
said piseageway. end and a | unmen therethrough, said proximal
end of said needl e cannul a being connected to said
distal end of said barrel so that said lumen is in
17. T vihehyEapaaifingay bOdaidd  Phétdh dail BRERAG 8IWA¥Nt id fadel B&sheet metal.
syringe assenbly of claim21 wherein said |ocking
elenent is made of sheet netal. 18. The syringe
18. asfl?é@hﬂ%eodcss&ﬁlﬁﬂl B2 laith ek Rirdln S8 GoSfe? RRREgrhly fAhedsR! | Y
formed of thernoplastic materi al.
thermoplastic material.
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