SYRI NGE W TH DI SABLI NG MECHANI SM CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] This application clains

wo b@shewad it of priority fromU. S. Provi si onal PCT/US2008/066705
Application No. 60/943,397, filed June 12, 2007, the
di scl osure of which is hereby incorporated in its
entirety by reference theretaol TECHN CAL FI ELD [ 0002]
The present invention relates to syringe assenblies

havi ng a passiv ' [ ' j icts
renoval of the &W%@E@megﬂAﬁgMevem
reuse, syringe assenblies wherein the stopper and

CRO¥S!REEEREDE O PO REEATEDWAPPEICH TIONSOt i on to passively
di sabl e the syringe, syringe assenblies including a
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t ssenb| f_the syringe prior to use and
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entifdBI ) RESedR thdidpcat e use of the syringe or a disabled
syri'nge. BACKGROUND [ 0003] Reuse of hypoderm c syringe
products wi thout sterilization or sufficient
TEGNIGAL FHELIDN i s bel i eved to perpetuate drug abuse and
facilitate the transfer of contagious di seases. The
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erabl e aft use “pr nts a viable solutlon
lnm@meaern@ﬂumgHOWahma@Sﬁﬂyhhmgﬂgghavedbebhdpwmgﬁsed and

rcially available that can be di sabled by the
Eﬂ“ﬁégﬁﬁggﬁﬁaking active steps to disable the syringe.
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activel g@dlsable the syringe are also thought to offer

sterifizajionus bdreved to paspdteptpd weamdefa@lbtapﬁr tbl@ |tr@@sf§1y<pﬁ qegtagious
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Further, markings or other indicators which visually
suchy adhe A{18S wies #sthopatity | AdiighEsk pheqntaniaatisy alpasexists in countries

w1th%'}18§£%e§%f WRY cgl Igérscb%nplea gesb]gl?egl e. SUMVARY [0005] The

I nvention provi passi ve di sabling system
[000kpr oA syringegehials senid sendered inoperable after use presents a viable solution to

these issues. Various syringes have been proposed and are commercially available that can be
disabled by the user by taking active steps to disable the syringe. Single-use syringes that do
not require the user to actively disable the syringe are also thought to offer a solution. It would
be desirable to provide syringes that are automatically or passively disabled from reuse and can
be manufactured in a cost-effective manner by, for example, utilizing fewer parts. Further,
markings or other indicators which visually indicate whether a syringe has been used or is

disabled would also be desirable.



whi ch activates after conpletion of an injection
cycle. According to one or nore enbodi nents of the

WO pao8ns468n, a syringe assenbly incorporates a BCDPRMNS/066705
and plunger rod attached in a manner to prevent users
from di sassenbling the syringe prior to conpletion of
the injection cycle. Accordingly, a nmeans for

e ting renmoval of a plunger rod froma syringe
SU“&Qféﬁgly is provided. A user of such a syringe can
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is disclosure, a convention is followed wherein
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i.ndi cat or mhlch i ndi cates whet her the syringe has been

also dmcmﬂ acangplay ﬁ’@el?ﬂl%‘gfé%ol Hla%lab@é?ﬂdis Soredrcwrenmal ¢ndeof the barrel.
The 984§ Q xlte[ngg)g% j lgagr ; e rgatngﬁlgrg{h éngetell mhe plunger rod and

I huous di anet er
the thunhb tprdse et isdittaoeidao theﬁﬁlunm dod. hASJwghb@motdﬁﬁﬁly descrlbed herein, the

plication, .the term"di aneter' renent. of
annﬁ%r XIHHGB IO S HERS % RIERHTNE ée%w?g %eb%ﬂdrfé?m the barrel

aftet 8% NP0 W @RS 8 bhh ABEhc IR BARLmalRRVEViBlicatol wifidh! 1néﬁ@ates
appreci ated that conventional syringes are typicall
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10008 v OrIRER o ks BRI ep o sEERal o Be e elsa coRRaRN diameter

or fifk fiRer GRRtck MRS dkdBiRtousHbhtaRs apﬁmaub@ Shé tefhi“QhnidA@” is a
proxi mal novenent of the plunger rod, adjacent to its

mea@rr@mi:mf thlgnggsodevncEhtindémin tv&glllgpf thﬁ;é)agp]elgegmg any cross-sectional
shape. on}elvgrn 1tav!11%l%el ali])]%llreléfj ‘t%edeltﬂatec)é%ge% %gal%lyHH Slard %plcwﬂy c{}hndrlcal with
a circular cross-sectional shape. In accordance with one or more embodiments of the present
invention, the barrel includes a rib, locking rib or other such impediment suitable for restricting
the proximal movement of the plunger rod, adjacent to its proximal end.

[0009] Embodiments of the present invention also include an extended plunger rod which
has a proximal end, a distal end, and a main body between the proximal and distal end. In one

or more embodiments, the plunger rod slides or otherwise moves proximally and distally



has a proximal end, a distal end, and a main body

bet ween the proxi mal and distal end. In one or nore
wepissds4sent s, the plunger rod slides or other wGEUMSO&666705

proximal Iy and distallyw thin the chanber of the

barrel. A thunb press is attached to the proxi mal end

of the plunger. The thunb préSs i ncl udes a proxi mal

..end and di st d in one or enbodl nts
withfip e S Py ST PGS bl e 3ol haBog T S g fge plunger.
The SR Srefy AXLAR a @Bthdl Rn@avPL isfall en €O SR rmdR@mbodiments,
di ameter of the thumb press decreases fromthe distal
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embqdi Ljhe @1 ent% of t hk% ngth g é & es;id ¢ distal to the proximal
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acco ng to.one, or .nore SO . I nc
eng R S s 2y 5@%@ RSBy PRl e g table or
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In"an alternate € |nent t he stopper and

maywlla@ng@ludér @)dlsafrlen@@mle@taeﬂsw dmpkamlnatnmbgatwe od t@tsarlnge or
whefiid tesox Qﬂ,hy ﬁfthln the barrel in a fixed
rgflE RIS 5 i guch enbodi ments, when a user injects

[001tIhe Etanraftefant @itiosliraént! e s®ppémad tasslanidrYeod tlk&onnected such that
stopper and plunger rod nove distally within the
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ann enS|o n accor
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g the rro
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(00125 f Uhla¥cdrBhREh&eh Qe orirk Qﬂ%gdlmezﬁe t%‘jﬁ‘lﬂ%g??d'ﬂi f*ﬂﬁ}{@r 1ﬁﬂudes a

outer dianeter greater than the I nneér ter of
meatafor ddckatg thhplungér rod in the bsErcbtnqbra:vm:nelreush alitbe mlng&gssembly when

ed herein_ the term"boft hal | refer t
the $5555% PO Plscel ey Bpyachs sENSP gt b i Qi rater than

the iRt BarBdtbBEMBE bdree] tah e RIVIIRS sccOfH innSr diBmERAT AG tisdd Helein, the
the distal wall of the barrel and the plunger rod can

temlrf(bott@mg@’ shatvefer 1o they eositl@,tt efl thelsyrétgeiassembdn vhereimihestopper, while
attac%ng % p l}nsgelp 1I0dt gem oS3 % with tﬂv %‘hs%al ALl of the barrel and the plunger rod

can no longer move in the distal direction. One or more embodiments of the present invention
utilize a protrusion, or annular protrusion that extends radially from the plunger rod. In some
embodiments, the protrusion is located between the thumb press and the main body, as an
example of a means for locking the plunger rod in the barrel. According to an embodiment of

the invention, the protrusion is integrally molded to the plunger rod.



utilize a protrusion, or annular protrusion that
extends radially fromthe plunger rod. In sone
wepisds4sent s, the protrusion is | ocated betweePCT/H82008/066705
thunmb press and the main body, as an exanple of a
means for |ocking the plunger rod in the barrel.
According to an enbodi nent of4the invention, the
protrusion is integrally nolded to the plunger
rod. [ 0013] In a specific enbodi nent, the protrusion
(00180 h@Avespaaifie 'éﬁl%ﬁdl@ie%fr@ﬁeeﬁro%ﬁ@ﬁ €4n ltiah@ Rntoifer ARG greater than the
i nner dianeter. In this specific configuration, once
seconth ennsr dtam@mrohl ﬂlﬂ%&patllﬁy capirgwatiers pnecibe prdiruated disially moves past
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a manner such that it may nove in the distal direction
manpersyich Het itinpyripe ladke diytal dioction priéhasiibpiost cavdy: a
[00 IQI OXi ﬂ]?é dst(ﬁﬁ)%r p%ogfn‘?al %lld SI[P(Pa dl% ?eﬁ(b %n? tt}%ps?cﬁ%lef R attached the
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stoppﬁehnga'glﬁg pbm@pe)lf theptud gt tdde er&mmfpeﬁ mag st p&mphmiystopper body
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f
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stopp&ténggglng mttiaﬁ o@kwﬁﬁ o a8l titc@oppcRBRS!: nfgrmﬁ@érn@fthe plunger rod

portion g rod and the stopp
and tmmm@tslemay he aonmmq in & mehnerkraeh tiaewhethdie uusqrapabpi 4 fogce in the
ectl on or aspirat

proxgrnflll 1re§t1?1hfor 4, 1Pat1 n o??LhngstP% ﬁgtoRg T rmeunS r§ta?10nary until

plungélt toll nidvié gethe lpﬁdmlﬁ@l\/(ﬁfectlﬁn fH&Qer[grtl@ ¥f telprébdl&géd @d’laltdﬂf&ance In
ength of the pre-selected axial distance. In one

one @1??] Rimeah fvhepa airerLonaEes 4 ﬁfmuiatfe@ filbthg spiinget asseambly  the stopper
begib & myvd Nk ﬁ%l SEIR et dteing Rle\;ntﬁ)tﬂ%' Iﬁﬁ Eée?r&? Yfed the Hlunger rod

€ prOX|na rection in em\M unger ro
has @dvtetdd thb prepdelingeraxiad diskmse trr tav @kcg;dmﬁlh_ﬁrepnm Ss&h epﬁ@rdal Vlsual
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whes HRARES fiRN@R4I R PREAQY, of the plunger rod is visible
when the user fills the syringe assenmbly. [0016] In

[0016he dm amooe n@md:)cxdbmrbmtests iim wiviihghe sthppcs tcap peve caativedo ¢he stopper-

engied om0 it 8B Rt BT h et gHfn s (B ot By HEES hsserbly.
the AGSIRARNYS tHe@opplet é’tﬁf‘ﬂﬂ@%pﬁér-é %@glfi% OBARK aABW:s Wéﬁ)lunger rod to move

sto per engagi ng portion all ows e pl unger
dlstalﬂw er dlongthl afyhd pre-sglecied grial distanpe while thestepites deraainsstationary.
Afte{ F Flfﬁe?t 1rovg1 travgls:({rl sg%l%t ogg}eeglfa%etp?pf %‘1 rpsl"% %éle(?[n(? E]%/ ﬁl cﬁ‘ §ta1%cheethe
stoppérﬁbegﬁﬂs @@hﬁ@e distatlly vetisthaplmget f0@. During such distal movement, where a

visual indicator or display is utilized, the visual indicator or display disposed on the stopper-
engaging portion of the plunger rod is no longer visible. Where a visual marker is utilized, the
visual marker disposed on the barrel continues to be visible, even after the plunger rod is
locked. As will be more fully described herein, the marker provides an alternative means of
indicating the syringe has been disabled. For example, in one such alternative means, the

plunger rod may optionally include a visual alignment marker which moves from being



stopper begins to nove distally with the plunger rod.
During such distal novenent, where a visual indicator
w@eooditsBay is utilized, the visual indicator BCT/US2008/066705
di spl ay di sposed on the stopperengagi ng portion of the
plunger rod is no |onger visible. Where a visua
marker is utilized, the visuadl marker disposed on the
barrel .continues.tq be visible, .even after the plunger
proxy By Aifg kot KstlmiTiud hging i Ry BB o ial @gker when
the sfyhﬁg@ws!sﬁmng auheles B HebRIRAMYMANERARS vRLall AlighmBhd H&tker can
he syringé has been di sabl ed. For exanple, in one
inclgigdhe piotesinat i ve nmeans, the plunger rod may optionally
ibncl ude a vi.sual . al i.gnngnt ke i ch nmoves, fraom
1004gE” f5 et iF H5 AP o PG L AR R (5 epasg by pre-
scleéle® bahll distasicapemtthé Sophe aud §Hﬁl?eﬂ1€ﬂ @y Wh@thdr @the distal direction
syringe assenbly is disabled. I'n a specific
duriggrinirefine of therchaicpisof e wringn asamblyarketuckdhe pappi@ad stopper-

oo VARS8 B L B o
fullypeoendetbé dicddjcatioradycth sidahe stopdeetis inhngicopik theadistal wall of the

| unger rod nove tggether in the distal direction )
barrglyfie hpregs PGSt REE A RS onep s veif the ganular extension or
coll#S¥ ré/xi?f%ﬁ R he biHR1S TRP REFuIAN L BRRE E&i‘fﬂf?&&d?&gured to
portion of the syringe assenbly are attached in a
partiatiy nevelspechpdriiait ofithe thientupiess, lesetiyyirbwentogpicatsedfromaccessing the

PSSt LRFIH R, LB 4RLRIREL iy SOBLAEL Ao

annuhrSxadnk niod LolR s GRPERR] ProfiRe AFRSnY dréh fob ercaRMMb PFess or to fully
extension or collar at the proximl end of b

of the barrel.
envetons the ey presstvelri therstoppas ad inanontast wishtheglisteldwalbof the barrel. In a
artiall nvel.ope a portion. of the thunb press
mor P bR B RE B b PRl AR RERRE g tovtures.
suchpdse@sdeteanénPeddpeR@ing i @lrabedg fivd wiith &t cbi@ged fodlbek the thumb
In a specific enbodi nent, the annul ar extension or
presg @ the proxamaliead o thedapichhersths thignh press mowes digally pio the annular

r | '
extohyl T QR FEERA el o b pERE B de Pl B o AR
distdna¢ aed the lthurab prschspravctiictoehbadiuie Rktentibe, thaopticnal visual
. .extension and thunb press include | ocking features, ..
indiGH{RrPr 4&PEY St 18R POBRRI-CSBPRE BETRB Of Hi5 e PR goreer visible,
indidating ’thé’\é}!ﬁ%ge RiLreRidgged to lock the thumb press at

the“proxi mal end of the barrel when the thunb press
[0018bv e sIndingtodirhgnts thaputilfre aamernb dor lecktienthe@ungenrel in hige barrel, the

. total len of the plunger rogd is . ,decreased by the o

disa) s ETahe Sxpe Sof ARG o d Alow R PRIRD Bt i gtotist the rib into
the 10B6QGokiibR. 1§hcB TR0 dBHEHRE) $hOR ] atity B ehdRRANGH th #t8piRr and the

i ndi cator or_ display on the stopper-engagi ng portion
stoppdr-anigegipg pegen alsodlloys s profgsen (o mp1e @stally dast ghd mlyinto the locked

I.he ripnge has been. di sabled, [0018].ln e i
posiilf P SanEE R PR BRe ol PR Emub SR Py
lockineh®pluhgér,roll ivethe barrel, once the protrusion advances past the rib of the barrel, it

gl%ililltﬁg a means for

locks the plunger rod within the barrel and prevents the user from reusing the syringe assembly
or otherwise pulling the plunger rod out of the barrel. Once the plunger rod is locked within
the barrel, the optional visual indicator or display on the stopper-engaging portion of the

plunger rod is no longer visible, indicating the syringe has been disabled. When a visual



di stal novenent of the stopper and plunger rod all ows

the protrusion to nove past the rib into the | ocked
weoBuswen | n specific enbodi ments, the rel atiR&I/US2008/066705

novenent of the stopper and the stopper-engagi ng

portion also allows the protrusion to nove distally

past the rib into the | ocked fposition, when the

g S-SR AT T SRR TR s whe

them{geﬂodma%%eﬂ i&kw@hﬁmh@ﬁa@&vances past the rib of
the barrel, it locks the plunger rod within the barre

[001Qhd pirneme ot siord embadimehtsotfe Bmerﬁgsemﬁéy syAy |lmdede one or more
ot herw se th [ un rod.ou
fran SRR ghsoF o ERE E6, Rt Rt HOTBhh R @ e vE e plunger
rod &l frekimal BRc AR afdAthe\prStHRlon Hh@i Iaaaetn@éd Piist SHesiY @ﬁ/th@ Barrel. Other
t he st opper - agi ng portion of unger ro iS no
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AR Tt UERSSEC P SRR 0 s e
rmmeﬂ&u@ﬂh@SaMbthﬁﬁErphyhg&mxﬁod has been | ocked mﬁthin
the barrel. [0019] In one or ngre enbodlqgnts

[0029) i gecerrdanasWitthene smhodiment 9hEhegpvension. e s95P%I a@d the stopper-
l; r
cre L AR B 0B ST e MU URRl MR P it
the Qyringe dssemblyfrirer td spiptiod, nysctam drémttanh!l@’l tedtqppst-crigaging portion
. rib of t barr el U|tabl
diselgades bty o RObRS e nieatinrt ore B e Bl aving g separated
plunbE0U tH Be FRRMIVROHY soMIEMMbABMUSES rmﬁ&%érﬁ@teﬁé{ftflé BAreAtat the rib, or
proxi mal force to the plunger rod or otherw se
the samrehpn@ digmeten sselessbastheiontye dazsrmmf yheasftcomqer,uand |t1@reby prevents

the Pitse? 5B URE PR e RL PR e ® D SRR E s bipe ortion to
deta@0frbmQRe oPpet kathe thel stoppee sie MRy BrRfcl. SHE bptib@dl fluhgiblea

user attenpts to disassenble the syringe assenbly
connsetigs of 1§ sOpPIT kA Whchpases astemirs ekispiembe the gringe assembly by

onFBREAFRRRE PR 0l FLARRTE A BEREF i

injedepat dveemplgunger rod to be renoved. In sone
enbodi nents, inner dianeter of the barrel at the rib,

t i ' is less than the outer
BRJEFéﬂgﬁgiﬁﬁgaﬁﬁgg3?&%§E%R§gﬁésthereby prevents the
i.n ast the r| and gauses

10023} PG L AU TR TR BT e B PoF Sanas Pty AReor AL I8
enmsmﬂﬁmemnhbﬂawhnglﬂhﬁnﬁtopper i nsi de the barrel An

ZWE i onal frangible connection of the stopper br eaks
[0022hen BHeubBlustitteeppisassembif pasperibreicthel Gy syigs assembly shown in

gPssen‘oly by applying a continuous force in the

‘proximal direction to the plunger rod prior to
[0028% pi rEiRi Dshowisry @odsi-ebti@ral biett aitheibarrdBhdsin DEHSGRE BkbOMNong line 3-
;. OF THE DRAWNGS
[0024] Fig. 4 is an enlarged view of a portion of the barrel shown in Fig. 3;
[0025] Fig. 5 is a cross-sectional view of the stopper shown in Fig. 2 taken along line 5-5;
[0026] Fig. 6 is a cross-sectional view of the plunger rod shown in Fig. 2 taken along line
6-6;

[0027] Fig. 7 is a cross-sectional view taken along line 7-7 of Fig. 1;



[0021] Fig. 1 illustrates a perspective view of a
syringe assenbly according to an enbodi nent of the

WO poogns46dn shown; [0022] Fig. 2 illustrates a PCT/US2008/066705
di sassenbl ed perspective view of the syringe assenbly
shown in Fig.l; [0023] Fig. 3 shows a cross-sectiona

view of the barrel shown in Fig. 2 taken along line 3-
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proxeh@Shree864;i onal view of the stopper shown in Fig. 2

taken along line 5-5; [0026] Fig. 6 is a

0028 os sFige isiapritistrationobFigt Behqpying gler plnerr sobbwing moredin the distal
dhe&k}aken along line 6-6; [0027] Fig. 7 is a
ci¥ss- sectional view taken along line 7-7 of Fig. 1;

[003[0?028ﬂig.|:1 (is aff illGst@fon bf Bigt 9 sidwaRg ee Hugher fodSiRAbEEdtdLition in
pl unger rod being noved in the proximl direction;
the yypogobarmly. 9 is an illustration of Fig. 8 show ng the

un 0 [ ; IRSY :
100380508 ] £ oGhARNAF pf Epleliind) Rbn 4 6 EGLLRBLY shown in Fig. 10;
[0032he pFigngeillusteded Hipaspeotikediewosf FigorD;i n t he syri nge
barrel ; {00311 Fig.. 11 is an enl arged view of a i
[0033} oxi Figy Tisrpilbtigtion pktigs S haiyye Sdurngen g bping moved in the
: ' [ : : j yew of Fig.
ponf 05l o L8y REERE Gt ko o
[003ghowi Iig. thidluptralexgepersmadtiveviny afeuedbodinidne opa sytingelassembly with
. di.rection and the. stopper, dj sengagi.ng, fromthe. pl unger
visulpdicse - haekeys RO opdhs BTEL 60 B GRBEY FRESERBERIGRY of the
plun@& Babodi ment of a syringe assembly with visua
I'ndi cators or markers di sposed on the barrel and the
[00351 oppleie- Enidlagtraies pdisassonbled petspeqpive migar ofrthel assp@bBsihown in Fig.
14‘Fig. 15 illustrates a di sassenbl ed perspective view of
>the assenbly shown in Fig. 14; [0036] Fig. 16 is a

[0036] OSSFigerd is Anadss e VsnhPkiew tatedndorg IR 166t6t6; [ 0037]
Fig. 17 is an_illustration of Fig. 16 show ng the L
[0033] undfée- to apallustrrbekebFigoks shosnng thetphengsyradiga locked position in

the sk})lﬁ'héglbérrel;

[0038] Fig. 18 is an enlarged view of a proximal portion of the assembly shown in Fig. 17;
[0039] Fig. 19 is perspective view of a syringe assembly according to alternative
embodiment of the invention;

[0040] Fig. 20 is a disassembled perspective view of the syringe assembly shown in Fig.
19;

[0041] Fig. 21 is a enlarged cross-sectional view taken along line 21-21 of the proximal
end of the plunger rod shown in Fig. 20;

[0042] Fig. 22 is an enlarged cross-sectional view taken along line 22-22 of the proximal
end of the syringe barrel shown in Fig. 20;

[0043] Fig. 23 is an illustration of Fig. 19 showing the thumb press locked to the syringe
barrel; and

[0044] Fig. 24 is an enlarged cross-sectional view taken along line 24-24 of the proximal

end of the syringe assembly shown in Fig. 23.



[0038] Fig. 18 is an enlarged view of a proxinmal
portion of the assenbly shown in Fig. 17; [0039] Fig.
wWa 208454080 specti ve view of a syringe assenbly BCTURS0$1056705
to alternative enbodi nent of the invention; [0040]
Fig. 20 is a disassenbl ed perspective view of the
syringe assenbly shown in Figg 19; [0041] Fig. 2 1 is
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[0049] The sidewall 110 of the barrel 120 defines a chamber having a continuous inner
diameter along the longitudinal axis of the syringe. Alternatively, the barrel can include a
sidewall has an inner diameter, which decreases linearly from the proximal end to the distal
end. It is to be understood that the configuration shown is merely exemplary, and the
components can be different in shape and size than shown. For example, the barrel can have
an exterior prism shape, while retaining a cylindrical interior shape. Alternatively, both the
exterior and interior surfaces of the barrel can have non-circular cross-sectional shapes.
[0050] The syringe barrel 120 is shown as having a peripheral flange 124 attached at the
proximal end 129 of the barrel 120. The barrel 120 further includes a needle cannula 150,
having a lumen 153 attached to the opening 111 in the distal wall 122 of the barrel 120. As is

known in the art, attachment means 152 is provided for attaching the needle cannula 150 to the



the contents of the syringe assenbly which may incl ude
nmedi cation in powdered or fluid form The barrel 120

WO 2008hde80 as havi ng an open proxi mal end 129, BCTIUS1088/066705
end 121, and a distal wall 122. The distal wall 122
has an opening 111 in fluid comunication with the
chanber 128. [0049] The sidevl | 110 of the barrel 120
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(notAhdefynatively, the barrel can include a sidewall has
an i nner dianmeter, which decreases linearly fromthe
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full ingecsibowmclas haV|ng a perlpheral flange 124 attached at

the proximal end 129 of the barrel 120. The barrel 120 .
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1nne}§§1%h1% ?Okﬁl\gﬂ hef PP oR P Seafibn a%/ tggi@]g{ 10 S gé\tﬁaﬁg}s&ead ofa

er a I'njection cyc
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interior wall of the annular extension (not shown),
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of the syringe. In a specific enbodinent, plurality
inclysfe ardipretestrafisgpmgegion proximally adjacent to the rib 123 (not shown). In such a

configuration, the inner diameter of the barrel at the diameter transition region increases from
the distal end 121 to the proximal end 129 of the barrel 120. The barrel may also include an
increased diameter region proximally adjacent to the diameter transition region (not shown). In
such a configuration, the increased diameter region has a greater inner diameter than the inner
diameter of the barrel of the entire diameter transition region.

[0053] The barrel may be made of plastic, glass or other suitable material. The barrel

further includes optional dosage measurement indicia (not shown).



on the interior surface 126 of the barrel. In a npre
specific enbodi nent, one rib is distally adjacent to

WO h@samedd ar extension and a second rib is forPEHUSN08/066705
the interior wall of the annul ar extension. The inner
di aneter of the barrel at the l|ocation of the rib 123
is smaller than the inner didffeter of the barrel 120
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barrel having a dianeter smaller than the inner
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i nner” di ameter of the barrel of the entire di aneter
incotpoagts intultgple sesdd.on. [ 0053] The barrel may be nade of

| ass ol other suitab t.e

100} 25 et R 8 Fig i B S nbE Ry R B e R ssarad 0 naving a
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per 160 has a distal end proxi mal end 169,
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portéﬁrlqg v&ﬂn &Jnng\étg the sifb&gep lﬂflé&%ﬁd 146 ] ehpﬁ’efral rim 147 may
n oné or no e pen

be pﬁﬂigEthG Aclpfretaheths stoppear] 6!])6)@ tl’i]@ﬁluﬁgér&b@] @40.dAamethehe tibafithe barrel,
the diameter of the .interior face f the

deterig or &40 SR be w56 1Q FRSHA thestenngr 160 pi e %%eaw%fp‘fo Jﬁ*ﬂ stopper-

eng IH%}%?{ i&h 146)m%€ 8158 tdliR cgl'e%ﬁr Aor€RGcAEY 4t2%t ﬁé(‘dlétéltéﬁﬁq 4é of the

reduction of the residual fluid and expul sion of
plungerodt he syringe barrel. [0055] The stopper 160 |s

0 as furthe orti 165 adj acent
10053y RSty o GRS B et o i J0nar P SRR nd 149 of
the pi@sder }RB1405 1adhAGRRYditenttAEwh AREE ‘tﬂ%_l’éb W0 fhfBerdhclbih® a distal
dgrOX|naI end 169 of the stopper 160. The stopper bod
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&Y aipsoxgmehenda¥ndsontegraddiotiéerahl O beteednohe déé@é srd agBthe
prox\{\‘rﬁl Ceblldo ajggvf\gqlhgl%gfpégtgoglgllo S}nca eos acﬁ%grrﬁ%ﬁttogt ug}lb S%Js:gc%\rzmg a
dlanwterQheh glecreash iyndihs gisakhe 361Dtﬂ 10 pfcﬁc@ﬁd@ﬂ @@3@9 of the thumb press. In
one or more embodiments, the proximal end of the thumb press 309 can have a flat surface or
can be curved. In a specific embodiment, the thumb press can be contoured to fit within the
barrel after a full injection cycle. In a more specific embodiment, the thumb press can be

contoured to at least partially nest or fit within the annular extension disposed at the proximal



material. It may be desirable to incorporate natura
or synthetic rubber in the stopper or use a natural or
WeBhateB€ rubber seal with the stopper. It w PCT/B82008/066705
understood that the stopper may incorporate nultiple
seal s. [0057] Referring nowto Fig. 6, the syringe
assenbly includes a plunger ﬂmd 140 having a proxiwm
di stal end 141, mai _n

a (0]
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writdéble sulge ShFbahbgnd 141 of the plunger rod includes a
st opper - engagi ng portion 146 whi ch connects the
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120, ovil1 et orengp phaSit of the hebspluong dfscﬂissdmibcf Bper’anoﬁ bfthe syringe. In at
enbodi nent shown, the thunb, press 38 ther i ncl udes
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out thhplungemdod pingbs bdrenl (asgnarcdicang tsbown akigsleldrapddds. Fhegrunger rod

t he di st 3 t 3 th
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can be curved. I'n a specific erbodi ment, the thunb
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pronty irhi 6F bl R eBnncshiade TR SorREEh s PeRAeH TR pene

plun@&siod an0f Al will thiuAdéboad betddravittetht dBstkiptionl bSHRsatbnalf the syringe
the proximal end of the barrel. In an even nore

asse@;bb}tm Wit rafanereAtie. thEherstanper iscardleaiimpyiag disedlygnd proximally
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t hunb pres 300 and the nal body & 8. The quter
StOPEﬁral?rE]Ee@ pntey Pﬂ]emBYli}% gstal c?& RAKRED FOPGP JiF stopper-gngaging
poﬂgﬁQ@hﬁglh e inner dianmeter of the barrel 120 at
he rib . I'n a specific enbodi mrent of the
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Ina em e frrebﬂdlm@mtethgyhum@erea&,l§émﬂfﬂe3pf gnageniel wdugheeseates a slippery
surfa?clel \QJ}Q{CB req RS %Heuusélerotlg bleé‘é%le to grasp a greater surface area to remove the plunger
rod or to apply a force to the plunger rod in the proximal direction.

[0062] In Fig. 7, the barrel 120 holds the stopper 160 and plunger rod 140 in the chamber,
wherein the stopper is bottomed, “parked” or is in contact with the distal wall 122 of the barrel
120. The peripheral edge of the stopper 162 forms a seal with the interior surface 126 of the

barrel 120. In one embodiment, the stopper 160 is connected to the stopper-engaging portion



advance distally past the rib 123, to | ock the plunger

rod in the barrel when the user bottons out the
wW@kwRgete3r od in the barrel (as nore clearly shRUFIUB2008/066705

Figs. 10 and 11). The plunger rod 140 may al so include

a disc 145 di sposed at the distal end 141 of the

pl unger rod. In one enbodi ned, the disc 145 is the

ns. for | t he pl unger rod in the barrel.. .
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wherei n_ the stopper is bottoned, "parked” or is in
160 defrres atfirgli disfanageDdi &n f&rnfqutwm@abdo nefdngluds @ profragion 144, DI

s FUGH P HLPLIEE 8, GG Bsd IRyl RP kP eh LR 19538 v 300 or
thuntinereendradly et fixtdpoiat epherplifger iogl. connected to the
st opper - egﬁﬁglng portionl46 of t he plunger rod 140

10066h " sifig pp IS BRI Ry BT ASTBRDY A Utesnd SRER BepbivyhAws an pspiration or
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[0063] "In the alternate configuration in which
appltda e fetco ppehe pdingzeptadnigérin thachraxienat dnpemnetiown ba thid acedv in Fig. 8,
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the Gt rORE ik Sobire BT mauk Gt & 68 2r B0 gl vassinn cphile the
stopﬁérsén%h%]lﬂ@ bbrtRAd 45 hectineRBE o thé @tof;ﬁérsl 60y th@HMAL470Mn one or more
when the stopper i s noved dlstalbg and i's in contact
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stopg 1%0 g Jy %%Ig%rhrggtbﬁg rﬂ??l:}’ﬁt oget neg lilllé %}1{ Ip%x)é%lgg%lr%lpn along(:f‘he interior
surfaceffitid s@rﬁmge barrel. The user terminates the application of proximal force on the
plunger rod 140 once the desired amount of medicament is drawn into the syringe. During the
aspiration step, the plunger rod and the stopper body move in the proximal direction together to
draw medication into the syringe, while maintaining the first distance D1.

[0067] Fig. 9 also shows the syringe assembly in use and specifically demonstrates

application of distal force to the plunger rod during injection. In one embodiment, when the



with nmedication, with the stopper positioned at the
proxi mal end of the barrel. [0064] Referring to Fig.

W@ 2008/1588p0 bet ween stopper 160 and the di stal ePcI/o820081@66705
mai n body 148, before commencenent of the injection
cycle, defines the pre-selected axial distance 132.
The thunb press remai ns outsilde the barrel 120 and the

usert%E li%?alrfﬁgc)étrig h?cs | élg@g(g%qgglg ?ogtég gtu?lggqcrg i4§n%g Hlldl?qr%l tdhbyotLe arrow, the
plungérel’oﬁq|4§ elRds axd @iktafliliBdcRiBa SorliBE lenbth AMRALHY detfiﬂﬂ% thBBre-selected
ength of the barrel 120 fromthe distal wall 122 to

axiat gistapecoddZnmFig d while theestenpau l 6 remetnsrrsdtionay0 A helstopppiel 60

enbaodi nent, sho in.Fig., 7, the protrusion 144 .a
rom L SR bR e Bichigfetdhiss DR S by BBt Sp Piaor the
stopp&nQRe it @R Iirfddee] 26 oFtiaiserdp it gregn thivethprrattidnal ARcelddated by
and the peripheral edge 162 of the stopper 160 defines )
the sgorpicr-sngagingt poden 149 enteringctbe Facgsr ASiadblae storper §60.neensistent with at

i nel 0 [ O 4 . -di
IR S S, D U ADE8 o
pre-ehetti0Xia distdnee tt B aid griessntadt vathythepheximél enddfplod retesen 68, the
8 illustrates the

the plunger rod. [0066] Fig. \ | yringe
Stopa%rsléﬁ@m S lpyager a%lﬁkﬂp%%m OdBPYS/indyiRe 1@ihedistat ilffmﬁn- Further,
e _ . :
the fggcetahghéwy ik &Rer @g&%@' el 01 RAGn BE:wIRk ﬁlegi{glﬁggérgpégg% 162 of the

present 1 nvéntion. e user ap
stopparléd and thchieteploungérce 16l of @ barrck, hed themtoneahe dopreeclo@ms forced to

sho the arrowin Fig. 8 e pl unger r.od 0 and -
move F]Iéym tdg%?)léﬂre %(E}l W{\% éhet Q}blgﬁeﬁ é‘?d #R) tlﬁ &y ggljzpmen% %he ]:lSGI' may inject
a lintlidd@Gdduanet R ITuRI 4sPRatSl BPERYLT £RAREH NP the PhunbPrddsn the distal
connected to the sto Eer 160 by the rim147. In one or
éhy

dire¢ttondo Enblooit ¢rgat spma apirdestifhilh gvithest jocking shaeplvegrr rod,
axi i stance 132.1s. maj nt.ai ned ile the.stopper., 1
pro BT thRPMES AT gh s TR oGt e B Sy B R0 &0 Hurher

withdespRet toPig. alopn gsdr Meayl Botehi 1BE seYpérageinef the BBt Wall@ehe syringe
barrel. The user term nates the application of
barrgly logking the plpeger spd tnrBe patitlger rod 140 once the desired

0BT R EATE 5 9 U, AL 0 09, D
dire@iaythérievigthi of thd@reprloricduakiatldiseatd 132 shogatih@ig. t7ovidieahe stopper

bodyn}?e?ligagnastcﬁitag{nogiﬁlgé g%{slgglfe%é% %a[é%%géﬁ@ &gellpgqleg%llngfglg\g}e{s] %gltelgteed axial distance

132 SMidr IBEcARSRIDE e Eﬂiﬂg%%a@@ge&%fl% Bhslol Ynd8IRASE b@WESN the
application of distal force to the plunger rod during

protiusjoadéit @nd tHerpeoipbere hdatpedi 1162 de{inastaesecoriviedistencea Pl whsrea D2 is the

airesghet habiiat i 7 Ranés D Elte o G F BTt il disance

13201 n a distal direction for the length of the gap
defining the pre-selected axial distance 132 in Fi

[0069] whiizel & Hastsatepmeembicsimertpdithessysinge hsambly. aftphihe pqimger rod has
T T T A M N ——
portion into the recess 168 of the stopper 160 (as also shown in Fig. 9) closes the gap defining
the pre-selected axial distance 132, allowing the protrusion 144 to advance past the locking
rib 123 (as more clearly shown in Fig. 11). The protrusion 144 has an outer diameter greater
than the inner diameter of the barrel at the rib 123. Accordingly, in one or more embodiments,

the rib 123 locks the protrusion 144 inside the barrel 120, and prevents proximal movement of

the plunger rod 140. In the embodiment shown, the thumb press 300 is also allowed to advance



stopper on the interior surface 126 of the barrel is
greater than the frictional force created by the
WG e@ppste3engagi ng portion 146 entering the recPEEUINBS/066705
of the stopper 160. Consistent with at |east one
enbodi nent, once the stopper-engagi ng portion has
distaIIy noved the | ength of l#he pre-sel ected axia
. e 132 and iss in.contact with the proximal end
distly ot wwds gnyion Allo <R e Bty sy e ol Unier gl press 300
advaht&s NQGIV i@ Y Ru b cAaRARAJ0 bR ﬁla@th%taﬁhulgf EQ&lsidovers a
Further,” the force applied by the user is greater than
portiohef fird theinb rpret&eﬁ%éwvurl@thp eehphegglortenige thethugfb nress extending

rosGERBF AR S8 DGO 8 gBIAS85H7 B Pk U o s by
usedS‘HlM@obtﬁbﬂah@orfﬂd)ﬁE@boﬁbﬁ@@Ol on with the plunger rod 140.
one enbodi nent, the user nmay inject a limted

[007£im uri cgbodectity whercmsipe stappas 1%)1301@)‘%@?@ inga fixed keadiopgtip éo the

plungh b CE WG b WRfof b} Shost CUREHSRTed S i e he
stoppd:rwlﬁg elistal ochll ipcloved el@bréﬂ}qierﬁlhﬁngs yeithgab pasetiryvd withiatthe barrel

t omed.. However, as mnll be descrlbed further W t h
or arr s&tentign pndy where a Hb gudier Reyrupgn e e gegpng the protrusion

to aBARENGLtaliPSadk wal | of the syringe barrel, |ocking
Oathe p u% 9 * %??% the barrel. [0068] Wen expelllng

[0071he c@cﬁoedmg tcotﬂletehﬂ)oéymanngé]?lgt h2 tind ammgéar exiedsiom¥e& camcover the

.a.distal . direction e | th of t re-sel ecte .
entieFeth G & SHEE A3 105 pirPlss oot WAl GuiBsTEbe fpembodiments

whidhoyndt @ERENS Sirdldr QRREYon, AROREHIIELY300/i98diTEut o B8R within the

defining the pres-selected axial di stance 132. After

barr¢li@Ocont ent s of the syringe have been fully expell ed,

fheen t he 144 an
[007]:22r i SE:] By L schggfée q3inge P?Sﬁglig? alnsaecggﬁgur tlgl% ‘(’YBICEB? stopper 160 has
sepa‘t“d’l&f b t@stbppdrféﬁg 1ﬁ§ PE1EI0E @46 eNveRHinkNe ohé biShore embodiments of
di st ance, and t gap defining a pre-sel ected
the laszﬁznéllondﬁh@ @f@ﬁa@ 1p92nd [smegyeuga@mg portion| Idédisgpgagedp prevent a user

o FBSREL 7 LORESERENEL bl REgPLANE R

refelentmtdlmgrﬁ she Itdm@henat ¢dgedb2 tolf dleﬁ@jppelé(blﬁ@algilﬂgetpﬂgrbateﬂthan the
into the recess 168'%@1 t he st opper al so shown

dlan}eﬁer[qf éhe 1g§er1€r %%ep edlabpl @ef %SH&H{ Wéth '51}; Eagt&ng gplgadlrnent of the

1nveﬁ‘?f61@ |wlféh%t1§&ca$ﬁﬂ1§sza foréd doQud Eﬁn%&%o@rl@@ (g gfbx%ﬁgi diRction, the rib
advance past the locking rib 123 (as nore Clearly

123 mkMQp@rlﬁhgal ity 16T héthersatppersi dn addithe mas 14hotht etopper engaging

Portlgi{laigﬁgﬁsrpp %ﬁor{g\@@d}ea ﬁg% 9P h]% rﬁtoghamglﬁher 0L23t ehx%rtg) a greater force on
the [RAPREH NRIYe Df thcRoppePthhA hd i@@d@%rtﬂi@a&f&fefté@bf’ thekfit of the stopper-

i nsi de the barrel 120, and prevents proxinml novenent
engaging pration efige plunger rod@nd peck prstiembbilie seppersiilaproxinwl force is

a ]K%%ngFﬁ&%E%r§qp is also allowed to advancedi stally
PP nul-ar extension 400. As nore clearly shown

[0073D Filg.embbdirhdifts dhebyrigRsSsedily which do not include a rib 123, the stopper
separates from the stopper engaging-portion when a user attempts to pull the plunger rod out of
the barrel. In specific embodiments, the rapid withdrawal of the plunger rod creates a vacuum
between the distal wall of the barrel and the stopper and permits the stopper to separate from

the stopper-engaging portion. In more specific embodiments, the friction between the



advances distally into the annul ar extension 400 such
that the annul ar extension covers a portion of the

w0 baoshsgsess 300, | eaving the remai ni ng porti oPCOUS1008066705
t hunmb press extending past the protrusion. In such
enbodi nents, the thunb press can be nmade difficult to
grasp by the use of the optidﬁal contoured portion

periglisi Ll 1hSRPREd PRR PBHCH NS Of HE BTG ter than the
forc@bi ﬁfctlbﬂ BorfiRBLENhS SQ)Epp&hﬁlgﬁ% ik PORIJAAS A8 ek sftéyﬂﬂey 160.

expel l ed, the gap ween the stopper and distal wall
[0074$ clgel shomsrrehyingessemblyngOtimevhidith bprd gecledss povsmal marker

500 Wll"@ hglﬁ%yteg}es agll?gé{:cf \O/gcg 61}16 rﬁz 2 eXt § ear%&h%%?nt 1n\rl¥jg tlﬁ o he marker can
be iMEQLNY SIr@ad bA tiadi@dveg! hithd adrkal opaai bd ahi%leﬂ kdthe [cRRAdE surface of the
According to the enbodi nent of Fig. t he annul ar

sidewgll e B¢ Brarkepgarcbgpragodn inkeadaptivele apléﬁ»‘glt # te@furﬁch gurfagpAha separate

plecg ﬁ;g%% R-ar \;\ﬁ?i&%é)ér{nrég b?@&e Sl%etn?arf{&ecaﬂ n&ﬂg 2 e f%un!i the

nment's o-not utilrze an an ens on,
circiriferdnoe obthp rs&i%SNa'iD(& BeSin (thfnﬁ‘orrgld)lfm’d)s tdspoesitat végduhir intttvels around the
. barrel 12 [ 0072 : shows the syringe assenbly .
circyrpfegengg At § Gfd&t"i’%ew In & Sm &ﬁmwl@%p%l@ markgy i3 golored stripe. In a

rnoréA %ﬁg f%lt e?lqoofdﬁrﬁgﬂtt ﬂﬂ@ noiriQRRER i r;%ﬂgi%géﬂgn Hf%rthﬂ Bf 8114660r more letters

ng to one or nore e ments of the Invention,
and/bheursbarp peomiB@ shaygts styoppés eraogignatignpthctdod to ibfGm users the
.diseg%qﬁe to prevent a user from di sassenbling the
SYTEaY's ¢he syringe assenbly prior to use. As

0078} hermi S A&s Howkadhlhfbek 8§ ETANER it Fkehl iRticdidler display 510
[ erlgﬁgral edge 1%%)J$;the sto plggﬁéo héslz dl;ﬁéyay

dlSpgﬁeéavméhe sthapﬁrteheagin&mlen 166. Ahenihrth@msml ngark¢raide, tislfe visual

n
i 510 T SR PR TR 3 SappeFRaLeddf AR B M fhuncer rod o
be agdadngefic &@stiok40rfade théreod il indibatdi sedispl@ncant Beeprintdll ihddk,
| ocks the peripheral edge 162 of the stopper 160, and
adhasiyslyy mmhzw tgFturoq Sufaeiiier scargRgners thars zsfﬁi tp4be stopper engaging

port ES bice Gﬁ]ee@lrﬁmfe e%ﬂotdnﬁe 56?1153 ﬂlgi%a o} 5']&?13% gﬁpgqmpe dJéed ﬂa thn a solid

3 exerts a greater drce on the periphera
portiohend be pgrecovehthn chtie sucheeofahe ﬁtbppﬁﬂeﬁga@ﬁgp(brﬁdn byn i k}&mﬁc

rim of the Stoppere agi ng portion of pl un r od
embggimenp dhe wdicpion ool %S@%&@PSW ong Fg%g 1 he,opper-engaging

portioﬁ 1@@ Beivedn R difg! é?ldulrhg &d rtl%jma{n%a?]Mk 3f g%?fgds In a more

of the syringe assenbly wh do not include aTib
specifR3embpdigmsitofhpoendisdpais atceréd gnp¢ tispestd pbmg the c1rcurnference of the

stopgn?ﬁﬁ]g gg Egrrtlfgat qg\ggﬁ}?@ Btggrse?réq I%l%tr{g%%b{tngfég pemﬁc ernbodlrnent the
marl@¥Res itRIk Sext il e foRh Of Yhd Adhareaditedd addi§ RIBIEE bediBélric shapes,

Creates a vacuum
symbols or combinations thereof.

[0076] As more clearly shown in Fig. 16, a gap between the stopper 160 and the distal end
of the main body 148 defines a pre-selected axial distance 132 prior to the injection cycle. The
visual indicator 510 is visible when the gap is present. The visual marker 500 is disposed on
the exterior surface of the barrel 120 and aligned with the rib 123. As described with reference
to Fig. 8, when the user applies a force to the plunger rod 140 in the proximal direction shown
by the arrow in Fig. 8, the plunger rod 140 and the stopper 160 move together in the proximal
direction, while the stopper-engaging portion 146 is connected to the stopper 160 by the rim



between the distal wall of the barrel and the stopper
and permts the stopper to separate fromthe
W@ @ppste3engagi ng portion. In nore specific  PCT/US2008/066705
enbodi nents, the friction between theperipheral edge
of the stopper 162 and the interior surface of the
barrel 126 is greater than thé force or friction

nnecting th er ortlo 1 he
147 B e BRIl 28 A EhDad e prierigd « Qabgios 132 i
mam’lt%@led Whpb 'tlf’ehstdﬂfb%r by iRl pHifisek P&@Mﬁn&bé&&géth@ﬁmﬁ‘é pro®fnal direction
he marker is aligned Mﬁth the rib 123, "as nore

along Itlecainteyios hiowee iofi tHej syringsbarhe Arearidimgly dre beval midéggtanlSl) continues
tob m@ﬁd on the sidewall of the barrel or can be added
$6%PHe exterior surface of the sidewall. The marker

[00798N b&s @EscAb&PwitR rdfdéncAGRS | 9/ e/h¥n @RR1liBLthe dokitexts BF ﬁﬁ syringe,
surface or a separate piece that is fixed around t

the 1§Wgeﬁ HAYIsn a ditid dingetiasy the é@ilgflb@ﬁfhgpﬁwc&d@fﬁé dtSF?élce 132
shov? g! g/raglgglg v%lle HE s@%?e%lbn I va 1%?52?%6&1%5;1 ?ﬂrtés%ﬁﬁ%n(ﬁfy closing the
gap dd:ﬁrﬁmg‘lﬂterpeﬂsﬁe@éd ﬁ)hﬁ?l dstakecevidl] Thé moxempriciffthestopper-engaging

enbodij the marker is a colored stripe. In a pore
portigheid; thggw@%%ﬁtwe Aelatiysie thestrener @Haws Hiel Sm@eﬁ’@a&agmﬂ portion 146
of tefulaRf fB4%b 1R i DlcEods TR OF eAHRSH (RURRFS B Fie. ), As can be
mor¢ picarlysagsen Eig he, thysrrella'gee mevethsublleds tHeGRpEr body. 16]450 cover the

sond*GeapREgodel HPSFh e sk DRB AR Lkl 0 =
[0078PT t | ROmMbALIcAE, Wold ih FesV i Bial 18REKEuD %ketr I3@0 Mispb@d on the

i ndi cator 510 can be integrally formed wth
barrglt1ggped aba@aigwtfgthpm’ot i23rranfalsppeovpilaiviges! noter fbat the syringe assembly

is dlga%(ijeéfj anéi(%h acg eth?ernIFt) OI{T tnhtseg)(rjotaC (1%011t Eﬁrpaa{qthg P\B:l@; n glb ér?eit 8r&nore

embadih®@XtsuivBen ﬂiersf@@er-atgagmgqjaaicai @tdb eRecédalos §f the X@@per 160 (as
to the sto per en%ﬁg ttortlon In one or nor
idgHniag

also shaywal it thergép Iy prgrselgrie paigl @é‘iarn‘éeol’%?rlﬁ §losed and the
0N, VL (i h8

protRfs‘fo%gl élg 1S ﬁerﬁﬁ eécfsjto %ggcjleﬂrcg gﬁ%glgel Iﬁ% lggg?cfgrntﬁg @%gs' 3{ @i is permitted
to distatipdiaveridto thdwnniuhuliectahon 460 @saalrockedr]s slquzxancﬂlgsp 09 @dd 11). In

an t he Ien t h. of tEe st opper - % qaglng porti

RO HARGRSHIN Q1 TRYUIR | E e O B ysup ) fer 500

1nd1$atﬂe% WG F18fber kod BasBRER |RREE Withfh BB TRA '{he HhiBge assembly

I'ndicator is a colored stripe disposed along the
has lpdenclisabled e Betrothet flengst oppietedngale pytpsion ildfh islptéxinfally adjacent

t he er_ro an, even nore eci fic embodj ne
o the G RLAREET S0F OneetbGBM BT R BRERY Blearar Gy Ay
adjat @ tehe vavndl @hrkersdrer s, geonetric shapes, synbols or

conbi nations thereof. [0076] As nore clearly shown in
[0078] g lite:, visuag mprkse S0R ean Qlﬁebﬁstl@ép@ embediments afilee Yirggapssembly
vvhlcg1i Igofr‘% értécqﬁ%f rb‘t? og e? 8 otr%?iﬁ bl rﬁu% %mgoncﬁrcneréﬁs g%zthsglgl rnarh(er can be at

other locations along the length of the barrel to visually notify the user that the syringe is

disabled. For example, the visual marker can be disposed near the proximal end of the barrel
or on the annular extension so that it is aligned distally adjacent to a corresponding point on the
plunger rod. In use, once the distal end of the stopper is in contact with the distal wall of the
barrel, the visual marker moves from a distally adjacent location to the corresponding point on

the plunger rod to a proximally adjacent to the corresponding point on the plunger rod. The



visual indicator 510 is visible when the gap is

present. The visual marker 500 is disposed on the
wW@2i08n5480 surface of the barrel 120 and al i gneRCTAS1008/066705

the rib 123. As described with reference to Fig. 8,

when the user applies a force to the plunger rod 140

in the proximl direction shdwn by the arrow in Fig.

Iun er. r 140 and t.he stoppe

conggRd e poRhe B B F P PR BEY N AR s D the plunger or an
exis@hPRBRIC 8@&9}‘3‘19{1&9 rO@5¢chaR alé}fbrédsp&ﬁ&ﬁ‘ SEHEPIr@erf R body 148 or the

stopper 160 by the rinl47. 1n one or nore enbodlnen¥
CmﬁDW@d@aﬁmmeﬁﬂﬁﬂh@ﬂbmgﬂpﬁéoseIected axi al di stance 132

n ned whi un
100895, "o 6 bR A0l el Fach IR Tiagh PR BB HRG s iR indticator 510
can b&hiREane D lid esigbiatidnne syr i nge barrel. Accordingly,
t he visual indicator 510 continues to be VISIb|e

[008[1b077ﬁ ignd Ifdsbpradnitiadimentiof seies asenlyhagng g algernative means

for p?éx%% 111 \J&?olftﬂpbgﬂkgr r%ﬁ f}olﬂ?hh?[)lrae < ge?r'her glge%yﬁlégg %Emf)%as been

noves ection
usedprie -tlSeﬁérﬁlﬂtd&?[dela)sha‘ivn ki Eigaﬁ@ ehd &Rembigvincludesk tgsrel Z2@nglunger rod

14 while the stopp 0 remai ns st tionary, . )
240 apsha &g DR300 %Taélgf:@?@o {f‘ﬁ g REPXABR| G r@ Stou?eerp%& ig aitachedtp the distal
end Qf(ﬂh@ hgll S130%91 138 st-gpg r%\'ﬁ lulgé 51?24(% is 1nserted into the proximal

st opper - engaglng port rect
end pethabanrel 228. tﬁhﬁa@eo’ﬁﬁes atwch@d/\st théprosirogd ped 289 gﬁglerbgrrel 220. The

barr@%bﬁ%q%i&éﬁc{?ﬁbgstt c&@e&ﬁé%? atlt%lggﬁle%}ﬂgnlt h%:(li;lgta[)\g%ﬁ§§2 of the
barr&0N0. YrRdt nors @I%Bodhfheﬁisghe a{%chﬁleht%db%@tam&le@ra\ﬁ%@@skannula 250
all ows the stop body 164 to cover the

(not shoppee tendjsigh wgll aa)z tT asweblandaymlmmcmds ra prateetiveghp over the

al. i ndi ato no arly shown
needi CoahB Ry LR B PhoctE st PR PG Spoed on
[0082he bag fele di&yadhdwalih Fie d_2V\ﬂhE Batrélecah ifixthle? $nchiade aalbacing rib 223,
provi de visual notice that the syringe assenbly is
lockpiggEhpreatheiripcann foraugeenEBerEmrovgt ot the p t?fr119§|f’<’9fm thedarrel, having an

1ntet€@'ss{1rf5&ewfth Q s&l%l?fer ch&]?&@rethgﬁ delﬁ?ﬁgp&qhgﬁﬂéicg gﬂ@?&tﬁfgﬁe barrel.

pper - engagli ng portion Ehf'srd recess
Optishalprasitid® Glahmeraé§0n§125mmatso FEjegnclﬁdcd to igcilgage activation of the

d th ted t 32
meatinfer DI CpAT TGN P11 AP S ap O TEC Pl br A Bvng o dista
end B@?aﬂd PprbZinARA4 BH9 isha%taEltB&WJQ Y HO2ins?End §2g)§1f ML 6529 h includes

di st aIIy nove into the annul ar extension 400 (as nore
an aghwd@arthgmbdr@ifl hianingiagsndehttian@11and a groose6h3 defined by the perimeter
227enbodiments, the location of the protrusion 144

relative to the visual marker 500 indicates whether

[00%23 PR ABERI nrowjto@%s beaRd bpakeglunkértbd 248 dMewhek hafidg a main
the syringe assenb has been di sabl ed. Before the

bodyP4thgalistzletd 241 p@@k@rpmmhleengﬂé{)r J§¢ phingaurod 240 further includes a
r oximal | acent 1.0 mar ker .500.

t% u

thu %rﬁ% D 7?8 ag ts Pré)é(krnac} en&i 3 pr 0 ogPegnen§ﬂ%n$ gorctjms t%g? lap s distal
end a@i] foe Qfthchi: ﬁhB Stopp &0 to B indPeod 240. As shown more clearly in Fig.
20, the stopper-engaging portion 246 also includes a plunger recess (not shown) and a retainer
247. At least one embodiment of the invention includes a press-fit attachment or other suitable

means for retaining the end of the stopper. The thumb press cap 700 shown in Figs. 21-23
includes a distal end 701, proximal end 709 including an end wall 712 and a sidewall 710



[0079] The visual marker 500 can al so be used in
enbodi nents of the syringe assenbly which do not
WO p@BOaSE3@ rib or a protrusion. In such enbodi PERUS2008/066705
t he visual marker can be at other |ocations along the
| ength of the barrel to visually notify the user that
t he syringe i s disabled. For l8xanple, the visua

v Bt S a0l b5 A R A5 v man oy

248 @fihgﬁ‘)‘ﬁglggf stiad dide Rl 26@ NfrtHePind|uR0E & B ehrrqnpm nt on
the plunger rod. In use, once the dis end of the

[008§i oppEre steppien2¢bsttoaat 1n\ﬂlg ROtihdudiisst d;r;tak/md| 26dthaving a peripheral edge

262, 35rb ey RS20 P nIPRET R iR RS R vt thg nterior wall of

the lfalrﬂéngm ThQehbodinderids @tmm%]é rbcaﬂlgaﬁﬁm ﬂfé pefigheral edge 262 of the
correspondi ng poi nt on pl un

stopI o8 mpayslisya didimgngiei grﬁat@ratham Hel ter Qfdhr wagtsv gigpe of the barrel
|

o S TR G 0 e P PGB g rom

stoppdrecnghging @ortioad The dt)opllék&@rcah fiertheo NMobuwdeedktqppet b@dy 24 having a

the thunh press 310. [0080] It will be appreciate
periphesl lip08 %fts prosilend 26%ahat Srmsageess (Mo shawy)y aThe peripheral

cdgd A cﬁ%é’&o@}e@ 26@@0&{% U8 Al ‘? t‘éﬁol‘ ﬁlr ?é‘Qf M@bhe8-220. The

[ 0081 -24 show an e |nen syringe
retal&ssk‘i?bjfyhdwﬁvpp@g-eagramg eartian Q%rGWHm‘Ehe fpenplmrd\lm’ﬁéiSrcgf the stopper

enoval, of the r rod fr he barrel after the
260 [ Famiee (B ety BN RERE oSl 200 he' erbodi mont
[00%!‘0va$ Rithitgs sy%@lge hiemBESEIHBIW ih Pedsudas, @g&iﬁl!iert@'leenzt%@ stopper 260

a plunger rod and a st opper 260, arranged SO
and thealijialend whtheanain bbdy E&ppefmes wrf'r -sclegteaniedlistence rﬁeot shown) The
.. distal en n opper . 260
cis P EheEh s Per bafio P28 abdihe 2 st 123 VBB R AR Ns s 700
defifds atfitet Ioagth €)1 (B@Shodnl.| AngescABA W&h adftrabewd P&F s. 7h\, as the pre-
proximal. end 229 of the barrel 220. The barrel 220

selecft@ri preldistargedsiessluged Bt tha celatéya memmens betitecn fie et #y) and the

k! f
o 0850 A0 A8 OB A8 0E Pl
asscmbin ltlieadlﬁ%'nlﬁbe(hw«tle@hbel\pérlﬁmmi bégedl 2t cltharetbppe2 280 addhehe thumb press
PN RN LI T A ——
a llﬂﬁ%ﬁta‘ﬁgﬁéﬁpgft thé @lﬁi’&@spn&t@@ 8RxPSa AR Fdr@@&ﬂ ﬁhe?ﬂ?ﬁ‘ﬁ@r A i i the distal

, barrel can further include a king rib
dlre@m to lflostk onexpe! swnor ofchd espinated fBiid, ovithoueloeking ige plemgw add,

prosR B PP B SRR ol AP it e B Qg e v

beloWN& ubdHvallitPFicAHr éx@@ﬁsu@ﬁtaﬁt’f@lyth@lrdﬁhe cdaAtPSRhe syringe by bottoming
transition di aneter regi ons 225 can al so be incl uded

the steppeaen thctdattel vealt ofithe b@i‘rﬁelof the neans for pr event i ng

[008"88 0 hlil%s %tg} 54 \th {1 LiFl% fat s fgllgnﬁgé atlsQeSrP i}lra:ﬁj[% thgn @?ength L2
pernd@itsttA€ tigehtt p?reish;ﬁp [F00Xd AdBlaneNdisARY b tHehllbas0ein a&fé@ted
confllgqgelltijo(rjl with the collar. The annular member 610 of the collar 600 nests within cavity
713 of the thumb press cap 700. The side wall 710 of the thumb press cap 700 nests within the
groove 613 of the collar 600. As more clearly shown in Fig. 23, the projection 711 and the
indentation 611 align to lock the thumb press cap 700 to the collar 600 at the proximal end of

the barrel 229.



an annul ar nenber 610 having an indentation 6 11 and a

groove 613 defined by the perineter 227. [0083]
waRedosns468y now to Figs. 20 and 21, the pl ungerPeDUSAI066705

is shown as having a main body 248, a distal end 241

and a proxi mal end 249. The plunger rod 240 further

includes a thumb press cap 700 at its proximal end 249

er - engagqi ortion 246 at its distal d
00837 PoRiBE SonFigiede fuPamour fosgnbach tih e sftnmesndiipeer rod can
be céftRctedSn & MWD BRI sh 8BEH thai He Gisthl nembM€of the stopper and plunger
st opper -engagi ng portion 246 al so includes a pl unger
rod pezsmets she(thomb peseadn wradlvanqeatisia etz coldar ih eassted penfiguration
wmh%Fb gLnent of the invention includes a press-fit
f4CHifrent or other suitable neans for retaining the

[0osspd Ofh dnB ®r StodPPabodithiets! fib FlungeEsd 226 mamﬁclaa@w@rdnmsmn as
Figs. 21-23 includes a di stal end 701, proximl

nd
descm(ggd Wit [refgronge nFigwgs eS| winglp isgieamitedite) @qj%@mpe dlstally past the locking

rib 23%2)??%6%%@(2}%@%{??11&%@? ﬁ%d%i &ﬁpr@ﬂcgllt %&g \%’[ gét%g%h*n%?]ﬁroa%gom the

barrﬂl Uihg @rotrubive @iddecribad I\mtTﬂI@fefeﬂcé leFigk NGl 1@ ba used in conjunction
ection 7 11. %$ The sto per 260 shown jn

Wlthzbe flwe}hm&@ capdpee th@r?eﬂ%épo Vs gmbodyaents REFigs- b%g‘é Tt will
also\%h@i%nﬁé}?tBB&) HaPBle p? é) (Imjus?cﬁﬁl AN 1 R RBH Qb? ecg?ﬁb %@%s 300 having a

ornms a s thelnterlor wal
contbwed @brth)ﬁCB 10land érdtbatinbrendss capg 700 aidnagpllar 6@kcdanrtg usedalone or in

varigy Fom gt oL o e PR Tt Biopt fayr e assembly.

[oos9pt erE@BocﬁHl%ﬁt@%@ iR sytinge BaEmBly AtFigNe92a¢at bR iludehevisual
223 and thereby provides a neans for separating

marltehiewslta(b pysigatdrrog pothi es @qsglplpﬁgirwyélm wedgrienes tpdiigs o1 STHea specific
ernbﬂé(r)lpe%? the2 6a(1)’re(f ralﬁlgf LR ¢ a V ! 123% aatﬂ?eir%haﬁ 0B ga%?%Fog%ngf élésernbly has

WVihg "X per ts pro

beert digdblddorTA® Aot 8p&SHc érﬁB@dlﬁﬂé@N\Eﬁe bafRE220E 1 dR @t alor€ 8@Bodiments can
262 of the stopper. 260 forns a seal with the interior

also dnglydecievigial m&% abigead witipthetpekingtib 2Ad  Inmmotss spegigic embodiment,

v SREEELS A, BB OGR4 OF O BT gy orin

246to the plunger rod 240. [0085] As with the syringe

ssenblies shown in Figs. 7-10, bet ween t he
[00931 opgg?coz%eg SN Heneye §F1§?Pd’é’9f‘61tsogletsﬁé‘n%%?%’r g4y 1pgfpde identifying
infoR@iton&R tBe BBt QLRRIBH SuchahfothslANGR ihd1Rke, HONRbLt lnﬁlgd to one

di stance between the peripheral edge 262 and the end
or mad of iddiRifpihgtilmermatiomregardsg thapon7@ns ofethe spsnge aksangtly or

. ~length LI .(not shown). As described with reference to

mfoﬁlagg’n r?gaf%élg ghse p?é‘difi ’?C’spéq“gct ed axial distance is

[009f120I ucrkeiR¥cd theoupBbatthepsmNanBato PelwesbditentSt-epRah
0 and the stopper- engagi ng portlon 246 during the

emba@mennm” ‘oneanmornembedipanisy ef ‘e apfbodieensymiepigethat a particular
featl%)r{—;, s?rﬁlg%u% gtbagegr}a ,ﬁ%ﬁgr%gte{%% %er%eﬁﬁn pgﬁﬂe’%{‘ 061{ \%llth %gegeem‘t‘?‘o%z ment 1S

included in at least one embodiment of the invention. Thus, the appearances of the phrases

99 ¢cs 99 ¢cs

such as “in one or more embodiments,” “in certain embodiments,” “in one embodiment” or “in
an embodiment” in various places throughout this specification are not necessarily referring to
the same embodiment of the invention. Furthermore, the particular features, structures,
materials, or characteristics may be combined in any suitable manner in one or more

embodiments.



cap 700 is reduced to a second length L2 (not shown).

I n one enbodi nent, the user may inject alimted
wapwans4edd the fluid aspirated or exert a |im PEHUSH0LE66705

on the plunger rod in the distal direction to flush or

expel sone of the aspirated fluid, w thout |ocking the

pl unger rod, provided that tBe syringe assenbly is not

ttoped. wever be describ her bel ow,
100930 & AT Geh RS 6 et by b G SRSt P Fafef g B Fncular
emb6@RIARL & iPfo TeNRdeN%dod Iat Mesb 8inbOMh R st RE nRE PP ﬂﬁfstr@t'[be of the
the distal wall of the barrel. [00861 Figs. 23-2
pringihies hnd &Ibpl@ﬁtrl@tseﬁ thepresopt invgeticns dewlll e amaeqnt tchtélose skilled in the

ort RESAEE LS BT S Ent B e e RIS BBl g P Parus ofthe
pres@mﬁdregubﬁwlmauwegbhﬁl@@‘ro@xoiﬂe@plrltzﬁ@ s@pa ld)Eﬂ{e iredrbien. Ghi, it is
of the collar 600 nests within cavity 713 of the t hunb

1nterr§i,eé dhat éhﬂj)rvmt inypetiagy igelud@ymodificatioyts ang & aipfigms t]@q{ @gsswithin the
70 613 of the collar 600.

SCOP%S%@ e g)p&?(getg?c aWnE Eh@thenequ{vg%}@S the projection 7 11
and the |ndentat|on 6 11 allgn to |l ock the thunb press
cap 700 to the collar 600 at the proximal end of the
barrel 229.[0087] It will be appreciated, as
previ ously described, that the stopper and plunger rod
can be connected in a fixed relationship such that the
di stal novenent of the stopper and plunger rod permts
the thunb press can to advance distally into the
collar in a nested configuration with the collar.
[0088] In one or nore enbodi nents, the plunger rod 240
may include a protrusion as described with reference
to Figures 1-18 which is permtted to advance distally
past the locking rib 223 of the enbodi nent shown in
Fig. 22 to prevent renoval of the plunger rod fromthe
barrel. The protrusion as described with reference to
Figs. 1-18 may be used in conjunction with the thunb
press cap 700 and the collar 600 of the enbodi nents of
Figs. 19-24. It will also be understood that the
protrusion 144, annul ar extension 400, thunb press 300
having a contoured portion 310 and the thunb press cap
700 and collar 600 can be used al one or in various
conmbi nations to prevent renoval of the plunger rod or
reuse of the syringe assenbly. [0089] Enbodi nents of
the syringe assenbly of Figs. 19-24 can also include a
vi sual marker, visual indicator or both, as described
with reference to Figs. 14-18. In a specific
enbodi nent, the barrel may include a visual marker
that indicates the syringe assenbly has been di sabl ed.
In a nore specific enbodi nent, the barrel 220 of one
or nore enbodi ments can



al so include a visual marker aligned with the | ocking
rib 223. In a nore specific enbodi nent, the syringe
wW@e®endoyo can i ncl ude a visual indicator di SpoREHUSIV08/066705
t he stopper engagi ng portion 246. [0090] According to
one or nore enbodi nents, the syringe barrel may
include identifying informati2bn on the syringe
hasse % Such information can include, but is not
Whatisglpig¥dd8 one or nore of identifying information
regardi ng the contents of the syringe assenbly or
i nformati on regardi ng the intended recipient. [0091]
Ref er énweinghpsseghbutonptisggspeci fi cation to "one
enbodi nent," "certain enbodinents," "one or nore
enbodi ment si batel iadludingadihmirical sigandl hdvatg @ interior surface defining
particul ar feature, structure, material, o ) ) )
Shar a6 CaMgrTer GEHRE Buh R oBSHEERG RN die! end including a

embodyren (Vallsha{ff‘ﬁ% al q)‘ﬁgrﬁhg tl%?etin%ﬁ% F%HM@ﬂBn Kith said
the invention e appear ances of the phrases
such alsartibham; one or nore enbodinments,"” "in certain

amomnEMS"

enbodi ment # h glgn é%? pg',]}gerprpggiéc? ({}ﬁg 68%&8@ é‘th' %dlstal end, and a main

speci Bb&;ﬁ‘éﬂt&ﬂm@g’ etWedn AL %ﬁ&é‘rﬁﬁl' dnd cﬁﬁﬁl%ﬂ' the phﬁhgbﬂ%d being distally
sane enbodi ment” of the invention. Furthernnre th

part i end proxfresltyunewblswithiotsardeshambrer, drei papsimad end 1nclud1ng a thumb

h b
- ongreat MAHER SRR e L DE8a e Tt fhaSeTERSE e
I nvenpiuapeed @idludiasa bepperd@dgadihpportiohi h reference to

particul ar enbodi nents, It is to be understood t hat
these embodiheHuarxiensign gropruding fearm shq nexigral epdof the barrel

RS e R R S L

vari ous I’mdlsfolppﬁ{haﬁﬁ@ aprdxivia ead aahsdisanerik theatieppedattached to the
t he nmet hod and .ap aratg; of the present invent

Wi t hoﬁtPPH‘ér?éHg?glﬁ% POTtgmOf Hie et foda ﬁ‘bChstE%?pYéh%‘fth? fistal end of the
' nvengﬂogﬂer id- Hl%nta!c% witﬁ tﬁéﬁl@tﬁ%gﬂ bhat btaﬁgl H8RERD Rretss is permitted

i nventi i ncl ude nodifications and vari ations
are wid ¢dvan¢d1hstakiy)p® tfe anhelangpemsdechnd thé amlu&amaxtehs'bn at least

conpr PEFAL CaYSRAeP PO T ai G by s RPiecan (B BeApin accessing

havi ngheaRuhPhHRSss Bfd STk MahERro®inta sloaRe dirk&ion.
retaining fluid, an open proxi mal end and a distal end

|nclud|ng a dlstal mall havi ng an openi ng therethrough

n fl communi catiopn wWith s
pI un gg#le SEYiEe asTern g %llalrr)r} ?)’XI %cg?mce{ﬁ%annuiaa ex{e i;lon ﬁgﬁy ehvelopes the

and algngihof the thumb press.

3. The syringe assembly of claim 1, wherein the diameter of the thumb press
decreases from the distal end of the thumb press to the proximal end of the thumb

press.

4. The syringe assembly of claim 1, wherein the annular extension further comprises
a detent and the thumb press further comprises a retaining ring, the detent
configured to engage the retaining ring to lock the thumb press at the proximal end

of the barrel when the distal end of the thumb press is permitted to advance distally



body extendi ng between the proximal and distal end,

the plunger rod being distally and proxi mally novabl e
wanaokiiswes@i d chanber, the proximal end incl udi PQI/ES2008/066705

t hunb press having proximal end, a distal end, and a

di ameter, the distal end of the plunger rod including

a stopper-engagi ng portion; dR annul ar extension

pr ot r udi fron1the proxi mal end of the barrel having

a dlaﬁﬁ?g% BAY §FRY0h t he di ameter of the thumb

press; a stopper having a proxi mal end and a di st al

end, the stopper attached to the stopper-engagi ng

Yor t i dhe efringeasssimbiyef cleiod |, wharpintthebarydh dyrthen eomprsesfa rib

end of ,the. st IS ont act

ot naskR HTBRRIme R Al oMol Fedof bRl et tenein

di st akkt¢ndifg Bkl t@c aBMemakdseXidefiokiatal andisdcheha FﬂlliBthalﬁleter of the

extension at |least partially envel opes a portion of

t he t humd) ipgreasss elonghevensition éegz@wefromrtbwg ¢eyds g preremal end.

t hunb press and noving the plunger rod in a proxinal

direction. 2. The syringe assenbly of claim1l1, wherein

G.he alMhobaingexkengilpof fluin §, wivrelhapepluhfe rod Agther odmprises a

the thunb pres 3. The syringe, ,assenbly of claim]1,

wher ePfpt rtuﬁl@n%e%wépéhe BEMPHESS B eﬁp@%oa&ééh%a@é@ﬂw aying a

the d f

of e e R [ SR g the disa

1, whendkoftht lsiepmmmiracronact enbitiondiftal whie f therprrels 88 paotrusion is

detent an e thunb rther conprises a .
et ai ARG Rgdviiig SgHEnte %ﬁﬂ%l&ﬁ%%b | 3198k therpdunger rod in
ret ai feMarre] 0Grént RaKe MBe IR Ri@ftyat the proximal

end of the barrel when the distal end of the thunb

press is permtted to advance dlstallylnto t he annul ar
f)ﬁteegzb? gru?gﬁrag%%lbﬁ% 8%%%% " aercr‘ln%he %‘roarg%l s ]’[a e&e(? fe° flacﬂltate
pr oxi gBtal elde@pgt. a di aneter transition region haV|ng

an axial length extending fromthe rib towards said

proxi mal end such that the dianeter of the barre

j ncre i ] rib.:
s SRR IEy OGR! L LTSI o o
cla|anmgmhedaunmhaaapkuhgampp@dnﬁmhkhaﬂmﬁﬁnmpises a
protrusion between the thunb press and the main body,

the protrusion having a diameter greater than the

gdj: S?gfrﬁé sPinde R8s R BF c1gin 1 NehdrkiR tRUGHp &b W pdrhiEn is distally

and proximally movable relative to the stopper for a pre-selected axial distance

such that the application of an initial proximally directed force to the plunger rod,
while holding the barrel, causes the plunger rod to move the length of the axial
distance in a proximal direction within the barrel, while the stopper remains

stationary.

10. The syringe assembly of claim 9, wherein the stopper-engaging portion of the
plunger rod is connected to the stopper where in the application of a continuous
proximally directed force to the plunger rod, while holding the barrel, causes the
stopper and the plunger rod to move together in a proximal direction within the

barrel.



end of the stopper is in contact wwth the distal wal

of the barrel, the protrusion is permtted to advance
waele@Bab4ey0 past the rib in the barrel and | ock P¢EUS2008/066705

plunger rod in the barrel to prevent reuse of the

syringe assenbly. 7. The syringe assenbly of claim®6,

wherein the protrusion is tapéred to facilitate distal

ve t. 8. The ri pge. assenbly of claim1, wherein
(e suBp puiss gy oRaris o SHers h oS BrTgihg ortion of the
connegf@ferti8d i @At QBPERY thé SoBpdriviRee fnechéﬁ]%ﬁ{&ﬁﬁdnpof & initial
The syringe assenbly of claim1, wherein the
st oppéistadiglangrtad faree ta tha plungei rotl aftey/apphidatpmoodiamabxignally directed

novabl.e relative to the stopper for a, pre-selected .
axi 2 aips afie BlBgrrtof et TS ahc et S tosp T Tonpc fogermain
pr oxi gtibnard bii©tk §lurigeF ©eméw thd &nRHTIRE aXi@isthdelif the distal
hol ding the barrel, causes the plunger rod to nove the

| engt Airgtioptyathan theibagickt ance in a proxi mal direction
within the barrel, while the stopper renmains

stationary. 10. The syringe assenbly of claim9,

Mher eilThe sirengstasqpelly efigaign hD var¢in die Ddppchenglginpgeirtion of the
rod is connected to t pper where in the

he sto e . .
appl i BRDBYHOB 1S conaggied WJB% slopp ekt Inythey pprdtcption ofx eqntinuous
to thaisph % b SrAgL! ¢ 1AM
he oromar g e K B RS R e ARy od
pr oxi m@ive thgedet irothe wistdl idre¢tiva voririn ¢he Watrel e tBy stopigge reaches the
asseml y. of claim 10, wherein the stopper-engagi ng
portraﬁﬁ%FHQﬂé%Bgéﬁ er rod is connected to the stopper
where in the application of an initial distally
directed force to the plunger rod after application of
B. pr otherayringedisseadtledf ¢laine 8, fugherrronpirisimger visusdiindigatdralisposed on

hol di he barrel , causes.the sto r,to. remai.n .

stati SRS PsRg e sRITET e PuBbd Bhans SsbiidPacopsine fully
axi al viitsé aneethentdpper-eigabink pditidChb pRximbllhmbvédlative to the
barrel. 12. The syringe assenbly of claim11l, wherein

t he s8®PREr - engagi ng portion of the plunger rod is

connected to the stopper where in the application of a
continuous distally directed force to the plunger rod
Blusedht beigiapperblraficlpinuhderharad thovismy endi @geatihiast vigible when
the distal direction within the barrel until the

st opp8ic SHPRERERZAEHE NPTyl lygpoyaddelsye o stopper.

15. The syringe assembly of claim 1, further comprising a visual marker disposed on
the barrel.

16. The syringe assembly of claim 6, further comprising a visual marker disposed on
the barrel.

17. The syringe assembly of claim 1, wherein the stopper further comprises a stopper

boss at the proximal end of the stopper, a frangible connection connecting said
stopper boss to the stopper and a peripheral lip at a proximal end of the stopper

boss.



13. The syringe assenbly of claim9, further
conprising a visual indicator disposed on the
W@ e@ppste3engagi ng portion of the plunger rod, PBEEUS2008/066705
visual indicator being fully visible when the
st opper-engagi ng portion is proximally noved relative
to the stopper. 14. The syriﬁge assenbly of claim 13,

erein the visual i.cat is not visible when the
ﬁ@oppg pe %&%uaﬁﬁﬂm 9? Jam Va%leg?lalamh%wg 8"  EPRHNUQHS proximally

st opP@frectddPorddh B¥ Hludgsr RATBM YheQoppleAbmBaking M&?{O disengage
conprising a visual marker disposed on the barrel

The sywimite seppenbly of claim 6, further conpr|S|ng a

vi sual marker disposed on the barrel. 17. The syringe
assembly of claim1, wherein the stopper further

BRNpr iTse §yrﬁ1g%ta@$bﬁﬂﬂy 8o&sinal, Wi@cinrtRxpidRImAREAd of thefbarrel further
stopper, a frangible connecti on connecting said

st oppEPMPIdYRE ¢ Hapgre stopper and a peripheral lip at a
proxi ml end of the stopper boss.18. The syringe

assenbly of claim1l, wherein application of a

2ont | AyuisgpaBEinbB doynpdisingct ed force on the plunger

rod causes the stopper-engaging portion to di sengage

fromthe stopper 19. The_ syringe assenbly of claim1,
wherein the %feémollmim%@Wlafdrlpﬁélck‘a\faﬂléavmarapn@tﬁnor surface defining

¢ Ol’rpréhﬁhl%gr for ];nlbtg‘iﬂgl ﬂu%&) ’% %X f&%a ae%ﬁgm ¥ 1sta§1iegcei \}\I/g:lhlldmg a distal

conpri si ng: arr I'ng a cy rica

havi n\galaha\nﬁg & d)lﬁﬁhlrsglﬁléradﬁo@fm fiuidcan@baiohéon %ol said chamber, the
retainin #UId an op En proximal end and a distal end

i ncl Lﬂ]iaﬂg’era ugihet havingsd firsh peh¢a®RtcEpeni ng t her et hr ough

influid Ca{?l%ﬂi F@;}Sl g%kr‘%& ﬁ'av%?zg RAANRN, J ?tapélﬁlng%opper-

further having a I nner di ter; an elongateé
pl ungmgagiog phawinrgcatedmt oba drsthl @mldqf thae musgeatlroce radhumab press having a

T he” BT Sh0d RS ARk bl TR Bn i o e
a di smaﬂl%]e %, , adndth BOBY FartidA ext@ndhﬁ@ g&ttave@ﬁ t%rlﬁstﬂraﬁﬁgﬁ@llmal ends of

end of t unger rod, a main body portion extending
bet wetbp ptungerdiodt al and proxi mal ends of the plunger

rod; an annular extension protruding from the proximal end of the barrel

configured to form a nestable arrangement with at least a portion of the length of
the thumb press at the distal end of the thumb press; and

a stopper having a proximal end and a distal end, the stopper attached to the
stopper-engaging portion of the plunger rod, such that when the distal end of the
stopper is in contact with the distal wall of the barrel, the thumb press is permitted
to advance distally and nestably engage with the annular extension to prevent the
user from engaging the thumb press to move the plunger rod in a proximal

direction.

21. The syringe assembly of claim 20, wherein the annular extension provides a

nesting area for the thumb press.



an annul ar extension protruding fromthe proxi mal end
of the barrel configured to forma nestable
waemangwsent with at [east a portion of the | ePgI/kiswhs/ 066705

the thunb press at the distal end of the thunb press;

and a stopper having a proximl end and a distal end,

the stopper attached to the 8bopper-engagi ng portion

of the plunger rod, such that when the distal end of

the stopper is in contact with the distal wall of the

barrelrpe Eﬁﬁlé@ﬁ'éié%ﬁfg* gﬁéaﬁ2@%@réiﬁ% di®may 8MGE thumb press

di stally "and nesta engage wth the annul ar

ext endtaeastofpmahedistal hl@? @fgstb¢ thundrmressga dhagroxinel ehdiabthe thumb
press_to nove the plunger rod in a proximl direction.

21. TRE%yringe assenbiy of claim20, wherein the

annul ar extension provides a nesting area for the

t hunmb Eress.zz. The syringe assenbly of claim 20,

Zher eilhe sHenggiasypsttdy obglainh20,tvrigrgin phedtymypiepeisiasr gangnises a
the di.st. - i

of -t e FRnegHS, 8 hE by TR cRUES ok LOERLe0 oy S

20, wheifgjured toentigenhpressinguinghetenaberhuinbgses is permitted to

retaining ring and the annul ar extension further )
compr P&EEcRdaBEANd HRAMUISEBHFIRI BEME & DevighyeneRment with the

taini . .
retal [Huﬂg), ﬁljeghgtpmgé Pﬁléﬁ A nulag:ﬂ%z@‘oklﬁla?%% fth€@alkQ.

advance di'stal tensio orns a
nested arrangenent with the thunb press to | ock the

unb_press at th roximal end aof the barrel. 24. The .
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contact with the distal wall of the barrel, the protrusion is permitted to advance
distally past the locking rib in the barrel and lock the plunger rod in the barrel to

prevent reuse of the syringe assembly.

26. The syringe assembly of claim 25, wherein the protrusion is tapered to facilitate

distal movement past the locking rib.

27. The syringe assembly of claim 20, wherein the stopper-engaging portion of the

plunger rod is connected to the stopper in a fixed relationship.

28. The syringe assembly of claim 20, wherein the stopper-engaging portion being

distally and proximally movable relative to the stopper portion such that upon
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the stopper and causes the stopper-engaging portion to detach from the stopper.

32. The syringe assembly of claim 31, wherein the stopper further comprises a stopper
boss at the proximal end of the stopper, a frangible connection connecting said
stopper boss to the stopper and a peripheral lip at a proximal end of the stopper

boss.

33. The syringe assembly of claim 32, wherein the stopper-engaging portion of the

plunger rod further comprises a retainer to retain the peripheral lip of the stopper.
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39. A syringe assembly comprising:

a barrel including a cylindrical sidewall having an interior surface defining a
chamber for retaining fluid, an open proximal end and a distal end including a distal
wall having an opening therethrough in fluid communication with said chamber;

an clongate plunger rod having a proximal end, a distal end, a stopper-engaging
portion located at the distal end of the plunger rod, a thumb press at the distal end
of the plunger rod, and a main body portion extending between the distal and

proximal ends of the plunger rod;
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41. The syringe assembly of claim 39, wherein the means for preventing removal of
the plunger rod from the barrel comprises a collar for locking the thumb press at

the proximal end of the barrel.

42. The syringe assembly of claim 39, further comprising a use-detection means
indicating the stopper is in contact with the distal wall of the barrel and distal force

is applied to the thumb press.



