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

W b@shewed it of priority fromU. S. Provi si onal PCT/US2008/066655
Application No. 60/943,397, filed June 12, 2007, the
di scl osure of which is hereby incorporated in its
entirety by reference theretol TECHN CAL FI ELD [ 0002]
Enbodi nents of the present invention relate to syringe
assenbl i es having a passive | ocking nechani sm whi ch
restricts distal novenent of the plunger rod after
injection to pré@@ﬂ@“ﬂ@@§§}15@$$ﬁg BaHANSMher ei n
the stopper and plunger rod operate u5|ng relative
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asse Ies 1 nc ng a renoveably connected stopper
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prior to use and syringe assenblies i ncluding visual

No. i6AH43 OV ohiledr Jumar I, 2§87t hei dshilesare ofi sdhidf ist hgselyy fricatperated in its
enti2ly FsaQ%z@ gﬁringe. BACKGROUND [ 0003] Reuse of
ﬁﬁ'&&g(ﬁ?% ia ge products w thout sterilization or
sufficient sterilization is believed to perpetuate
TECHNIL Abegg . @and facilitate the transfer of contagi ous
di seases. The reuse of syringes by intravenous drug
[0002$ er sEmbodiinents@X awmnemvemmntmhm eyringe aserhlagis dnasing a passive

di seases. because the rise a h-ri sk
lock{g GRS A EoHhet LBk 4L L e AR igiggn o
preve@iR@lidet §yingé agﬁe%héé SkeRfn 6O %Bﬁérrhﬁﬁ ipQhedt 29 o%él‘a%t witdhelative

countriés with short ages of nedi cal personn el
motign ptppaseyely[ cbwllq thASSleen gerlm asherallies b@clucéngi@rr@fdoveably connected

use

soppitag efe 1 Care ST PLGRAIE oM o2l bEaR b b8t yrnes
asseibHeSATREMNG! @éda}lln@i@tlblﬁbﬂ Ratkinals t6 aike: e ribye bhedisabled

user by taking active steps to disable the syringe.
syritgiengl e- use syringes that do not require the user to
BA@E&»YﬁhV di sabl e the syringe are also thought to offer

ution. It would be desirable to provide syringes

[00(]3[1 at R8¢ afihypodtingialsyyingy prpdussd wehgut dicsiibdtash drrsofficient
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discfdE t LU reuﬁﬁ#‘sh/gggzsqu 19&@%0&2@% Q% %uﬁm(}'r %J?aci%fs‘tﬁ't@ lthYtransfer of

i ndi cat e yringe een use
conteigisabdischsewhecausaltisay dvenotss am@i-eslegﬂm/ﬁ\mh[r@@@a] to Aertain viruses

such%?sffﬁqlléﬁgg I\%?}%b !%Il}(ﬂge@ﬁ%ﬁ%te :Xolﬁglgp& g%l éolnr‘g elngt?osnea SO ¥x1sts 1nt countries

with shortages of medical personnel and supplies.

[0004] A syringe which can be rendered 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.



an injection cycle is provided. A syringe assenbly

i ncorporates a stopper and plunger rod attached in a
wWOorenRes461® prevent users from di sassenbl i ng t hECBY81008j@66655

prior to conpletion of the injection cycle. In one or

nore enbodi nents of the invention, a user can fill,

i nject and/or reconstitute nedication. [0006] In this

di scl osure, a convention is followed wherein the

distal end of the device is the end closest to a
SUMMARNt and the proximal end of the device is the end
o0eRYSY AT REHL SRR L PRREh kB BB D cogpition of
an ifjédtioglcyclans ploorigat a sﬁ]hbl@@ wseﬂhb@ iadpSiaP R8TopPavandglunger rod

respective structures and assenbly which allow the
attached in ¢ Bapayde PVt usens frome dm&ﬁﬁ@bﬁng B4 SYFiRgH Biiof e completion of the
inje Bh'c gi:le.t ?n Pﬁeegrerﬂ&e %%ﬁl[rﬁgntst (l;]fethg‘ H\Jeﬂ% Q%%&JU% ¥ill 1 @ct and/or

arr i ncl udes & di sta end, an open proxi ma
recongtitutoaiiddiatiosi dewal | , whi ch deflnes a chanber |n mhlch

f | ui be, held, and a di n
lﬂﬂﬂéL g’wgﬁ@dlmswepw?ﬁwgﬂ% aﬁsfal?%evéraw{swm E *%dn%ﬁh% fevice is
the dnld" %gﬁ td Q‘ﬁaﬁ’éﬁ@ Bhd e grxifRLRITAAL BBRLo is ttltbeerfaw lfrom the patient

i ncl udes a marker or ‘i ndicator which i1 ndicates et her
and tloeesstord prgetittomsr.been di sabl ed or the plunger has been

lLocked wi.t hin t barrel 0
10002F 5o s e T RaKFd ot bl PR e ohgae plunger rod
and SOPBdr ALAUS r E@éf?vte%fru@tﬁrefs lah@ bisseBB! wHicRARSW the ¥ier WSRMsively lock
t hroughout this application, the term"dianeter" is a

the Hiwu r@\mﬁhmdlﬂe bareel koprgeent reliss pﬁﬂ@e,syt;egmﬁnblhe Thalbpgel includes
a dlﬁ_% ehcri] an 0 e{l %roxll aLloerPl% £0 p{hndn%?ls t11I ﬂi%lh dSeP ﬁgs ) cl}arnber in which

at conven

fluidsiity B@B@ld adrd d Jiphic@dll yAs ybéniag hptihb dtdl Rvall peimzsiflaid to flow from
cross-sectional shape. In accgrdance with sone
the Damber thenes thy oncringy rI@ oBpEMpediteht, i, barisbinghydeep marker or

1ndléa%lvb’rgﬁg n?lcra{eg ’wﬂeﬁfék‘ G gﬁhg > s b%EI,tﬂ st LS Br fhg‘%ﬁgfggp%% been locked

sult restrictin e prOX|na novene
withpl thaderrelr od, adjacent toits proximl end. In one

odi rent, the r has a  second_ i nner, di
lﬂﬂmr Sﬂﬂr?nf: ﬁén?é%aﬁboddmaﬁtét the Sadgvvfﬂéggﬁﬂl?aﬁe% aoptiguous diameter
or fifbk H¥Rf GhmefdREAQ hsé&h?ou%ﬁ@tﬁqmgﬁﬂfwl%aﬁgn thetPheaBMcter” is a
i nvention include an increased di aneter region | ocated
meagrengntalf the ongst disened betivasi thg valls f the harmlehavmmoe%,S -sectional
reater .than t

wh
shang ERSF" A Bcinire G anbt st AT drer eSS ARl Finarical with

a cirt @6t @BsDREibMhI 8ifh g@x iRhcdopgbdwith 6athe dmbedinwear dffige prckent
and the increased di aneter region may be included. The

invegfigighadhartet Hybides oAby logkiag ribay oy such ivwedinigt uitable for restricting
the pq'bp?iﬁﬁi EerVel)ﬁ'gIllt oli} tﬁgﬁﬁgfe§ ?(?d, aﬁj aggﬁ &t f§ﬂo§ﬁ£al%h&e fit J)r?e ¢mbodiment,

the rib has a second inner diameter, wherein the second diameter is less than the first diameter.
One or more embodiments of the present invention include an increased diameter region
located proximally from the rib having a third inner diameter, wherein the third diameter is
greater than the first diameter and second diameter. A diameter transition region having an
axial length located between the rib and the increased diameter region may be included. The
diameter transition region can have a varying inner diameter, which increases in the proximal
direction.

[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



[ 0009] Enbodi ments of the present invention also

i ncl ude an extended plunger rod which has a proxi mal
weps/ 1346tk st al end, and a mai n body between t hBCT/US2008/066655

proxi mal and distal end. Insone enbodi ments, the

pl unger rod slides or otherw se noves proximally and

distally within the chanber of the barrel. [0010] The

di stal end of the plunger can include a

stogper engagi ng portion having a distal and oxi mal o
some pbodinentst g pamegenigdglides pmthdromscprayes @wnaalﬁsemdsdlﬁt@ﬂy within

e d plunger rod to move proxinally and

the%?mﬂPlﬂﬁqﬁeB?ﬁﬁn the barrel. The stopper-engagi ng

[0010Pr t i DHe cabthloem dfhige Ftogpetn dthdplabe@per-6@ging pdBt¥s having a distal
proximally and distally relative to each other. In a
and gigsbnglicad o o soRRGItCNZRHBE BOHHP BFVAFRSAgNerys é‘%frth@ staPpREyand plunger
|
rod ﬂglrhtq(l)e\iéﬂﬁ?ﬁn{a'll aflll dtsla?lg%}nﬁ{l? Ithee(?lgrg% ?g?@aslt nlgjte‘? eﬂgfefél ortlon allows the
stopi) ﬁ@.’hd]plu'ﬂger 1S)t10@ peve @ngaghlhg ambdht%nahjn radatoertd Iemcgl dithero ﬂﬂ a specific

nore enbodi nrents may .al so i.n de.a vis
embPWH}GEE\FIEﬁ SRPCE CFAging PHTQHMRY H%OM ¢ 3 tigiat 4t agstau g, gf a retainer or

alterhg't@ n%‘)éﬁé ﬂgﬁb%rfomgﬁgiﬁfnlgttﬂées@yﬁérnge is disabled. [0012]
e plunger rod can ther 1'nclude neans for I ocking

[00 ltlhe plhensgenper-onzdgmgt fivetidragzacetdinotopme \oe mtore embediofentsimeay also

el 5 VLB o e e oL AdRlsS g Ot R oF Ballher e

syrife@@igibiedian the inner diameter of the barrel at the
rib or the second inner dianmeter. As used herein, the

[0012&r m Thsalvrgeedrd eanebrtheranaindg memefOpl@gkmg #e Wangeneod in the barrel

to pr%}{etit Eeq{%e a%lsh% syrlx%e asge 1 r\{&hgeg r‘gﬁt %9‘91% %%m Jg&&i 81? hbe gtpfned ” The

meaf catnhﬁvballi b&ﬂer giaghctdh grdateu ﬂgﬁr‘[hé PeleCABMBRr bOIhg dhrrsy €he rib or the
in the distal direction.
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dista lnellprf dterbmab mnd the phogtedden we dongehmot dimthe [drseﬂ shraﬂd)n
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prot@RRAdhTRRIn raﬁﬁﬁy'ffb\f@ﬂfe'&ﬁhg& RR1. IR Q6 %hl@Bdl'm%nts the protrusion is
integrally nmolded”to the plunger rod. [0014] In one

located hktvepgn dld thnmbtpiess pn@ theusainbolpsisan ewmelne ofl e amrangfor locking the

plun GBI L ST R Pt TR B R g 1€ protrusion s

1mﬁéﬁmﬁﬁbkb@moﬂ%gﬂ@%xrﬁﬂﬁt the rib and into the barre
It becones ke the rib, thereby preventing

[0014} oxi lreine mfég%ﬁtonofhetm@tﬂwlqm@éranmtﬁr dwtirrgﬁw@rsth@hthe second
1nn6981aﬁ1%?ere6%89{ %‘ja tﬁd ?% @Etﬁ{ﬁﬁnlg%s Ak %El%{%a&g%fr@?won region, past

a manner nove

the 16b &reCihtoothe pasél, it beconhd3 16Ekee beakd HY,. th¢roByl plevdhit gproigar
rod can further conprise at |east one frangible
MoVEEERf Hihe plpnge ﬁ‘é‘? a'{]ilen]grogusmn of one embodiment i§ tapered or otherwise

shaped in such a manner such that it may move in the distal direction past the rib more easily.

[0015] The plunger rod can further comprise at least one frangible portion for separating a
portion of the plunger rod from the body. In this configuration, when a user attempts to reuse
the syringe assembly or otherwise pull the plunger in the proximal direction out of the barrel,
after the plunger rod has been locked, the plunger rod breaks at the frangible portion, leaving a
portion of the plunger rod locked within the barrel. In a specific embodiment, the frangible

portion is located between the protrusion and the thumb press.



portion of the plunger rod fromthe body. In this
configuration, when a user attenpts to reuse the
wasngwiassenbl y or ot herwi se pull the pl ungePCI/HS100&066655
proxi mal direction out of the barrel, after the
pl unger rod has been | ocked, the plunger rod breaks at
the frangi ble portion, leaving a portion of the
pl unger rod | ocked within the barrel. In a specific
enbodi ment, the frangible portion is |ocated between
[0016he pFlststeppenhasaneroxines! chdipyl pdistad cidanshe vieppytinpitashed the
R I P R N Y
and prREimdlly wilie et "ERé Stophdralss tnapies distadlyasd gr@dimbily along a pre-
and proximally within the barrel. The stoPper al so
selegierd, walgligtangerglaivRitoghe stpprartopagingporiiop pé thegilenger epd, thereby

Xi ' j : - i :
sllo¥hfthe HoBhABES KL SLikAy P L APRE 5 A0ARARE, whon the yringe
assepibbt is beitomed.0 nove distally past the rib into the

|.ocked position, en the syringe assenbly is .
0018 oﬂ%swr[p@bm " SOBPRST A HADPF RPEY,er SURAFE PPt dhe proximal
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S QBR8P Ty oo
A frgraoide veneetich why bhpretidadge colwmdt/the Atoppartgitid @unger rod, which may

connection be ovided to connect the stopper to
Cm“FﬁgﬂﬁﬁﬁﬁaﬁﬁgﬁﬁﬁiWﬁﬁ%@ﬁiﬂﬁy connect the stopper and the
[00 I?E ri pﬂ%s@épﬂef—@n;jga[g@%llﬁﬂrﬁ&h@f tht PRIAGEr B0 AAY G tdPet M@ b®tonnected

ep an

' | unger t he stopgfr‘na be connected in a

in a papnasuehudat whert thamesr aphlecsssigrcedp pﬁd rroxinal direeiangfor prpiration or
. prooximl dir ion for irati r filli

fl B ey e SEbbar s RRPRAAL A e e

dircdtidfl thoMkagthiof thidygrcBeRyictakiatliic@atd. ot drivecrhiydirhbntofhéh@user
pre-sel ected axial distance. In one enbodi nent, when a .
contijgigs tocasAt s e &lltthe Saimee apssmbly. tha stornsebegips fegrove in the proximal

' th . . .
dlrexgﬁ)‘?ﬁm&lem_ Vl;llﬁl Sk %@%@w R)%;% 1 tfé{%l%%e? rlr)%g%sqgafvtefee?)ﬂtlﬂgje-selected

]t[PlI%IVéSBIS lﬁlﬁe gperroxirnal

Irection in tan th't
axiajpdistager in tiodprioasndl daveiond Aheptpmel welat didecht@aralisplay disposed on

di stance in the proxinmal directi.o option Vi sua|
the %tme{:-swgm&poaﬁwgﬁ?ﬁﬁe gﬁ@ﬁ%@g I%WSIBI?eV%H&Eﬁ ayer ?#aéfgq Wginee
asseR@LL1 on of the plunger rod is visible when the user

fil'l's the syringe assenbly. [0019] In one or nore
[0018hh odinreatos mofe ehbodimests of thermresent iomentiohewhen agsar injects the

injeets the contents,of .the syringe assenhl t he .
contggith BE IR s asr Spab & B AR PHEY SEBRaRa St eneeeing
portRAallbRh@pluapertrb@ tdPn RO 8iktall9 dort LlcABU & f eHeSiralst¥ctb@hxial distance,

| ength of the pre-selected axial distance, while the

whilg thypyhesper eavdinssstattongiyo aftyr thopluagerirpé trayaingistally der the length of the
| s.di | . t ] Q- )
pe- N SR 260 A5 AORL RoRL oL, B8 GEL R Ao, Duin

suchwdi§thl rhbecnidntingesic & otbualPudicatgr Siudikplaly Btuailized) ieyERial indicator or
. Where a visual indicator or display is utilized, the, .
display Sisppsqdm the pt9PPErengaging 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.

[0020] According to one embodiment of the present invention, the total length of the
plunger rod is decreased by pre-selected axial distance when the stopper and plunger rod move
together in the distal direction during injection of the contents of the syringe assembly. As

such, the stopper and stopper-engaging portion of the syringe assembly are attached in a



di spl ay di sposed on the stopper-engagi ng portion of
the plunger rod is no |l onger visible. Wiere a visua
WOorenoR@s46ies utilized, the visual marker di sposeRCDHS10D&066655
barrel continues to be visible, even after the plunger
rod is locked. As will be nore fully described herein,
the marker provides an alterrative neans of indicating
the syringe has been di sabl ed. [0020] According to one
enbodi ment of the present invention, the total |ength
manpgér suplethet whees usasdias 8illyecompiaiedithynjpetiongyrlscthe drefxisign of the
pon P 05 B ARE b 207 PRSI E G pgromsin
advanbes enthe Ribsofdlic hdrel, Sylocltde pRmBIloY .withsn theMarrel Kl prevents the
st opper. and stopper-engagi ng portion of the syringe
user JEaB YL ébeesyamg@é%é@b?yrpra}%ﬁm&e Pyl thephungigrand quipfdhe barrel.
Onc % sl kGOTRRLF ik Bu 2L HEDRRUEL Sisybiicator of digplay on the
stoppdreenhaging bortion of dregplendeo didiis mb dongeneritid) éndicadinguisd ©minge has
advances past the rib of the barrel, it |ocks the
be“ﬁﬁﬁﬁﬁ§¥ rod within the barrel and prevents the user
tom g : o .
O e B B Gy mO AR BigRb bt heGlunger
rod, mduchi tlredlogkeda wier hitempth¢o trarve die, pluriper opt in@mabxiviab diad¢ction after the

oo 588 B L BB BB BT R BRE et o
sepatdiB g WoriicLo MBS pRags: il $dkl 8d mdi®0ds] wil&ieths Yikdr@Blics sufficient
assenbly may include one or nore frangi bl e portions of

proximnel fprogrig e erier v atothareaie afhmptsdo ueee thetsysnge assembly after it is
bottdRY, the plunger rod in a proximal direction after the
protrusi on has advanced past the rib of the barrel.

[0022% herinsidedradce withadiRe oty diiferid loif tHeZ@denltion, the p@ppdriang tige stopper-
portion of the plunger rod fromthe main body when the
engagiig POFIRN 118 Sttachre i pushta ansier pitah thyveentagisehgtegninigetisassemble

the SYBRaCHy G nblof o AphERL Tt ich By e M Ber cnmaeing portion

disemgaighs fro theritopparelniviog tHelseopporaside dre, bartebast dfypang dredeparated
t he stopperengagin ortion are attached i uch .

plunggifag (o E%@mqvggt I SRR IBRFUIRC }é_ﬁ%ﬁ@ﬁ@ [pkthe rib, or

the B ESKRIGENASS RIBIMh N ih8TouleP dBSRER R Stop ok, 8GRl KRR prevents
bottom ng, the stopper-engagi ng portion di'sengages

the stopper frives 8O Opp eroxithdiupasythe i adeppsss thaonper-tigaging portion to

arrel,and al low.ng.the separated .pl unger rod be
detagtR b une MPpi e BR o iT B3 iR 9Rh cbRonyy Pfgble
conRefidEbf Bt stoPferbréuks Wheh R@is&ratRARY 1B IRas RhdEHhE Kyrihge assembly by
| ess than the outer dianeter of the stopper, and

apply e racioptipaasy dprce iry the psaxapplediracHiomiaie iPHE et edipial foyaspiration,

. t i b and causes the stopper-engagi ng portion

lmeﬁgﬁ'é%§§%£#%bn1the st opper, leaving the stopper inside
the barrel. An optional frangible connection of the

BRIEF QHSCRIPTE@NOMIEIE BRASENGE t enpt s t o di sassenbl e t he
syringe assenbly by

[0023] Fig. 1 illustrates a perspective view of a syringe assembly according to an

embodiment of the invention shown;

[0024] Fig. 2 illustrates a disassembled perspective view of a syringe assembly according
to an embodiment of the invention;

[0025] Fig. 3 shows a cross-sectional view of the barrel shown in Fig. 2 taken along line 3-
3;

[0026] Fig. 4 is an enlarged view of a portion of the barrel shown in Fig. 3;



appl ying a continuous force in the proximal direction
to the plunger rod prior to aspiration, injection or
whoiosesdong. BRI EF DESCRI PTI ON OF THE DRAW NGS PODES3008/066655
Fig. 1 illustrates a perspective view of a syringe
assenbly according to an enbodi nent of the invention
shown; [0024] Fig. 2 illustrdtes a disassenbl ed
perspective view of a syringe assenbly according to an
enbodi ment of the invention; [0025] Fig. 3 shows a
[0023} os sFigeT isiacass-sertéanabyicwind thestericr showinin Figr? @kelzalong line 5-5;

ken..al Ilne 3. 3 an e
[002t8feWnFol é; 57 ?SSOSﬁCt(l) na% 1% bé?%leeﬁ)lug% er roc'i Shon_n 11 ;z’%ﬁg%ilong line
6-6; Flg 5is a cross- sectlonal V|em10f the stopper shown

in Fig. 2 taken along Ijne 5- [ 0028 s a
[0028} osslglge%t&admss S@Ft&ﬁabwewﬁékem qlumfelﬂner a%%mﬂa in Fig.

[003% t akﬁgec s%HQH 4RoR oPFigl 9 g 'tl?:‘i %lgnéf? _9@% l?en&% rgn.ovic_i in the

oss tional Vi ew taken al on
pmmhﬁﬂ&ﬁkmﬁb@ 8 is an illustration of Fig. 7 showi ng t he
od hei t he. prOX|naI ection;
[003%03%%%1:4 5. angfTy i b Figs obatrioR ! pRger " AHBRRYCd ifethe distal
dire@lognger rod being noved in the distal direction;
[0032] Fig. 10 is an illustration of Fig. 9 shomﬁng

[0032he pfignifkis andldustmtien dOIGke sipowsig therplumget hel iyarlpelgd position in
h barrehgﬁhooss] Fig. 11 is an enlarged view of a

© BHB&Y portion of the assembly shown in Fig. 10;

[003BP034tig Fi 1is ah2nlatddStidRbES pROXRBAISIORESH MRhY b 8¥MBFy sABwn in Fig. 10;
enbodi nent of a syringe assenbly having a visua

[003hr k dffigdl Sipostetesonparspsctied view;of 20 e8HpdipiqgupEa g@inge assembly
hav1h%_|% Y dstualam%%efdl o%@c? Selgd.per spective view of an

yringe assénbly visual indicators or

[0038pr KeFigurdi lSﬁDﬁ@ﬁltterﬁt dlihesdﬁ&ﬂécﬁberaﬁdtﬁz&ﬁew of an embodiment of a
st opper - engaqr portion of the plunger rod; [0036]
syrigegssemply ¥isgaldp@satoser maskes dispesidoakmbaireh apd thestopper-engaging

poa%ﬁg$ﬁkgggﬁg§fﬁézthQOS?ZLgELg;oéSihsaaPoLLLSSngflsgnOf

[0036h t h&igsAis rag:eo$aectejnal '{z16®38§enl7ail<g1g lifs lids14ef Ei'g] e, ged

[003&, SW 1f5,’ 1a5 1@ ralol Ilustlrati 1? gg ]!7 ghotwqgg t Sésp unge%/ rod nqwqocked position in
the syringe barrel;

[0038] Fig. 16 is an enlarged view of a proximal portion of the assembly shown in Fig. 15;
[0039] Fig. 17 is an illustration of Fig. 10 showing a proximal portion of the plunger rod
being broken from the syringe assembly after the plunger rod has been locked in the syringe
barrel,

[0040] Fig. 18 is an illustration of Fig. 7 showing the plunger rod being moved in the
proximal direction and the stopper disengaging from the plunger rod;

[0041] Fig. 19 a disassembled perspective view of a syringe assembly according to another
embodiment of the invention;

[0042] Fig. 20 is a perspective view of the plunger rod shown in Fig. 19;

[0043] Fig. 21 is a side elevational view of the stopper shown in Fig. 19;

[0044] Fig. 22 is a cross-sectional view taken along line 22-22 of the syringe assembly
shown in Fig. 19;

[0045] Fig. 23 is an illustration of Fig. 22 showing the plunger rod being moved in the

proximal direction;



[0039] Fig. 17 is an illustration of Fig. 10 showing a
proxi mal portion of the plunger rod being broken from

W@ b@sssoicige assenbly after the plunger rod haBCHES008/066655
| ocked in the syringe barrel; [0040] Fig. 18 is an
illustration of Fig. 7 show ng the plunger rod being
nmoved in the proximal direction and the stopper
di sengaging fromthe plunger rod; [0041] Fig. 19 a
di sassenbl ed perspective view of a syringe assenbly

[0048E c oz st is on alfistrton effbigd? hehetvied theéurigayedttieong moved in the
dwuﬁggecL Fig. 20 is a perspective view of the plunger

0mn i n Fig. 19; [0043] Fig. 2 1 is a side

[0049] eV atipOYmails aM iil@wtrafiort BEFigt DRk ish e lidgertdd. in 29ocked position in
[0044] Fig. 22 is a cross-sectional view taken al ong
the gyripge 32 of the syringe assenbly shown in Fig. 19;

04 S
[004I8ﬂ 5]]116 ?(glrs aft 311 dﬁ %raelﬁclglh bt Iblg %§ k&?ﬁéﬁ)gro’?ﬁ&%ﬁ% dpﬁ(hect leﬁl;nger rod
being (])M]l fﬁngthe%&nn@ z&ﬂemlblbl aster tht ipbumgof rolihgs b3 Istiadiinthe barrel; and
er ro bei.ng in the_distal dlrectlon
[004{9804%@; gis anal ysgatigrp lgsf'?r Homdne G pRinger o4 bepgpged in the

t syringe
o 18 BURBEL 08 o O5KSIPRT BRI Bg oy 1o,

showi ng a proxi mal portion of the plunger rod belng

DETbeE@nDESGRﬂRH@MEyri nge assenbly after the plunger rod
has been | ocked in the barrel; and [0049] Fig. 27 is,
(0058 i | Befererdgssrannpevera exeomplamsRbadimenss pf the gdientign it is to be

A TPNE Ao 0 0 60008 By
fort @AbOfolBefiny desdestiom. ﬁll"h&gn&emen & capxieopl athyr embatimertstasd of being

of the invention, .it is to be understood that the
pracrlmﬁeqlfehea}g GaETIGHAUL {1} YATIOMY “a¥5t he details of

[005‘1? n S t (‘)llfé:ﬁsb@& o? Ehe%r@&ﬁ§§1v§ﬁtfo9ﬁ)r§@iﬂesf % b Rydifed aﬁ?ernbl*r including a
| owi ng description. The invention is capabl

barrcit pﬂsngﬂnbtbdmmqur amdngindpeilwey fetares am?eebnenrudwmrvdnch allow the
i ed t ’S., [,005
user BRI RE AT RS o Ll it ESSGRER shrinee

assemBB). udi ng a barrel, plunger rod and stopper having
i ndi vi dual features and construction which allow the
[005@]ser ftig. hehpsisvelyyingoeakcmhly W0msgerringdel onf phinare ¢iebodiments. As

showﬂel {nrlglg 2t, fhe %yﬁ%fgeengssé’rﬁﬁs ?nc?udets qebaﬁ%f iib% p?%%glnl% Y40 and a stopper

160, arranged such that the proximal end 169 of stopper is attached to the distal end 141 of the
plunger rod. The connected stopper 160 and plunger rod 140 are inserted into the proximal
end 129 of the barrel 120.

[0053] As best shown in the Fig. 3, the barrel 120 has a cylindrical sidewall 110 with an
interior surface 126 that defines a chamber 128. In one embodiment, the chamber 128 holds
the contents of the syringe assembly which may include medication in powdered or fluid form.
The barrel 120 is shown as having an open proximal end 129, a distal end 121, and a distal
wall 122. The distal wall 122 has an opening 111 in fluid communication with the chamber
128.

[0054] 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



[0052] Fig. 1 shows a syringe assenbly 100 according

to one or nore enbodi nents. As shown in Fig 2, the
wasngwiassenbl y i ncl udes a barrel 120, a pl uPgEDS20081066655

140 and a stopper 160, arranged such that the proxinm

end 169 of stopper is attached to the distal end 141

of the plunger rod. The conndtted stopper 160 and

plunger rod 140 are inserted into the proximl end 129

of the barrel 120. [0053] As best shown in the Fig
compéenienan dk diffgenian skapeyni sige itheal shgwdeﬁat ¢xample, wha bﬂr@h can have
an egitgl;lgrreé%srm sﬁlﬁrg%,taw e% 12%1 b h al gle%eﬁ 1 ealsor nbeg 5 %tt %wagf both the
extehbﬁatﬁi}&ﬁ!eﬁlﬁs@&‘é%@ t];{e N&tél RairByvd ﬂﬂhﬁiﬂ:ﬁlaﬂﬁfﬁs@@édtl@ﬁall shapes.

5% owdered or fluid form The barrel 120 is shown
[0058hvi nbheawyrigpebarpi d%P iathownas hagng 4 perigheinl flange i%/i att%?md at the

oy P AR AL 920, AR 150,

havih§ 8 hthenT s stadiestbtolthddfznofg T1Han biar disthl L 210 12261 the bamel 120. As is

chanber havi a conti ous i r dla ter alo t he
know, fyihe gt schGeptames | lsslngwﬂai or gftagh Ehie\?éF‘ﬂg cgifla 150 to the
dlstak? Wa[lel|22c gihc WOChBAL1® RhHEMNGIdcIRRS: Iﬁﬂtebﬂi‘\';kecra Gvar@E %Eedle cannula

whi ch decreases Iinearly fromthe proxi nal end to
(mﬁdmsm@l end. It is to be understood that the

i gur.ation sh i.S er.e ex an : :
1005 0. f eI B0 BATE R (RFTE dr BT Chaplibaiiludosa i 13 adiacent
its pRIX@WAL enfAR9 emm&h@r diahRtPAF iRl batRNathRY B cafbnettRE HBN 23 is smaller

prismshape, while retaining a cylindrical interior

thansthfam@er dﬂ\ﬂmet'ﬁhaﬁ tho bpiyel 138tah othielogstiaas jabmgdhellchgthexfitlay barrel. One
or rn%%I z%10%31 &h ¢t *?1%'5 %lbe u?%@%rgaf%g %nr gfuth@ é%‘rgel aV]i1§ ¢ diameter

S- SEC |ona ringe re

srnalllﬁ tlSathWB irafr Baviceg oﬁtlﬁ:&fah@h £20al Infal spogfic t@dodihicac higdrigtan include
t he prOX|naI end 129 of the barrel 120. The barrel 120
a ring fpipesalprgegntige sirmarar RO thA HIPEOT SETacHEAN Gig ReTiQMmelifhe interior

surf%c?gl gﬁ'g?g're #ﬁ td%éng&@r cﬁﬂﬁ‘e% I:H(;' (ﬂo@t %&éﬁlgd'ﬂ%%larr L 0 a}%zmcludes a

attac
dianreeansindiban regiqr WA aﬂbﬂ:eﬁm thtt mmm aght hexieddind 122 0h tlie’c‘oarrel 120.

150 to the distal .. The assenbly Q may al.so )
The jipiet digeter ?HFJ’@FFV& tésf‘aéa@s@r UrppRtiLiEglod 1@3 ﬁwﬁ%?ei hs%n the distal
end ?Me I&%Q]en&q 25 ReWR VARER1 D). 9athYerhbbodiindnt showh e barrel

barr el O further includes a rib 123 adjacent its

inclysico i mreaemdlam@ter Tgeon derdjaticntrte ey diahetch balpationeiegimn at the

proXE s of Teharisy Ti Mg St fiape Pzl Rl AL A i eed diemeter

regi¢NE23 i€ Reaker @hantthe inerF dighetcPBEthRbaffel &F tRPEtRD lantcdd?Sradtition
detents can be used to create a region of the barre

regiotald’ng a di aneter smaller than the inner diameter of

[005‘7ECI ﬂerbga relilﬁlgy (%) ;rhr?@a%?ﬁféktﬁé gatﬁm?lo&h&f% nl?lé%gdtéﬂa‘i’ $Albarrel
furtteh elclluaiéebptﬁxfnaswg‘ag@ﬁleaﬁﬁerﬂéntandma(mnrsh@fm)t he interior

[0058] Referring now to Fig. 5, the stopper 160 has a distal end 161, a proximal end 169, a
stopper body 164 and a peripheral edge 162 which forms a seal with the interior surface 126 of
the barrel. In one or more embodiments, the peripheral edge 162 of the stopper 160 has a
larger diameter than the diameter of the interior surface of the rib 123. The stopper 160 shown
in Fig. 5 includes an optional elongate tip 166 on its distal end 161 to facilitate reduction of the
residual fluid and expulsion of fluid from the syringe barrel.

[0059] The stopper 160 is shown as further having a tapered portion 165 adjacent to the
stopper body 164 at its proximal end 169. A neck 163 is adjacent to the tapered portion 165 at



surface 126 of the inner dianmeter of the barrel 120

(not shown). The barrel 120 al so includes a dianeter
W@ e@Bss4oion regi on 127 adjacent to the rib 123PEK/USI008/066655

proxi mal end 129 of the barrel 120. The inner dianeter

of the barrel at the dianmeter transition region 127

i ncreases fromthe distal end 121 to the proxi nal end

129 of the barrel 120. In the enbodi mrent shown, the

barrel includes an increased dianeter region 125 ' '
the rada'ua@émd 169 eftthe stopprstlép. Thantoppérdady 64 orshawntahelso including an
1nte (Hr r)e(cl‘begsrar 2y W%éé?a% ov&{sﬁcfée setobaeé;egll %gn&#h gorl'[l?n%4? gg ﬁlo th%rfglp ltod 140 to
conr@te@itRs stofiRn 160.e Al prigherd] @ME4e mHf bd ﬂi@vﬂda& tehelpfetdiféhe stopper

entire dianmeter transjition region 127. 0057% The

160 pa theanlungey ragel 49a ds with geai olcthe frisa sdgentperabs e heaspédto retain
the @@H@d on t I@%hg%rffold fagr t her includes optional dosage
I°C

r ement la (not shown). [0058] Referring now
[0060p FiBhe sSoppichs tppiogpemaddsl fiasicar dihet edsilgrithpd&ible @nd/or recyclable

r x nal end 169, a sto body 164 and perl her a
mategag eélﬁ*ﬁ?g%ﬁfﬁc%’ ‘fé’afl n%rﬁﬁortsﬁgth%‘f D Indhi stgRer or use a

natuted Br QJntﬁé?i% rB8Yek 8lal Wifh RO ?tof)ﬁer Wﬁlll%ﬁﬂb%@)ﬁsthatttﬁkestopper may
peri pheral edge 162 of the stopper 160 has a | arger

incogiomate rertiglbagnls. he di aneter of the |nter|or surface of

00615 R v g5 AR08 SRR Bl SRR having

proxi@gli dnldtiad ea digduedd on, ehd 4 hRid Bsdyduslexfdnlin b%ﬂﬁ’een the roximal end
expul sion of fluid fromthe syringe barre he

149 anodipiet cdsbtli. sThetpdwargenrds 140t fhehernaglidrg aathtuab @ffé@l 142 at the
proxgr}ol%lf( Inrafgﬁ%%?c}l%lﬂé Cgeegﬁro& Pﬁ?t ?g éﬁ | %%30 1)) I%d¥0\{vg4t%1§£huln§bspress 142

S a J acen

furthca pRheHds P odxiired s&%ea\tvhfeebla rsapthcmadnd&m thbk9 of t he
st opper 160. The stop body 164 i s shown as al

[0062} ¢ ¥filhesfearing f B Grihy Blugea o 840 {itheningludsna Progsion 144 shown
as arp LIRRE tpr(?c@%ﬁgﬂ&b%%%e‘gﬂ? 6%%%R%re§an|% Rhy %%alﬁ%ﬁg)} ?g@t Phe outer

connec perip eral rim1
dianfzécr pif chel fdeket codhaetltie pretrasmn tl i issiregpqretharl (0 i mm:r dheencter of the barrel

| unger, .rod 140. th t rib of the barr
120 hahg b d 23 ?It S praboditmers @5 dnYeélﬁlﬁPﬁE? H@“%%Bdé‘?‘ ingrles a
tapeRQ foltforPl NART fakiQf 1k Hhtal [RARK end Hths hRIRGfonipast the rib 123 and into
typically made of plastic or other easily disposable

the tairml b20, nepylt bedoie apperent il the $ubsm5enb@s@@son abbperatoon of the

rate nat nthet C rubher t he st.o
syring” I BOLR) ol Ao @ inell s/ tREe pSuntb S ool o gRARS
prot&isRRAEHE to h&vawcé &hstaﬁy PRASKSEHP 03, tth &ick tReplohLRPEd uﬂﬁy barrel when
i ncorporate nmultiple seals. [0061] Ref erring now t

the Lvsp@botts)msmét@;mnr&gé rogs gt bprrpl{es tigesclearpl dhagarin Eegai 10-11). In
certa%n gmggdlg{ég&?a‘glg E‘P}odel% ﬁé’l?er 1@}1%16% af! ea&%gl %r%ﬁ%bﬁe Af%nﬁectlon or

ndln [ OXI el
poin@ 4B ﬂirsélﬁilratﬁigdat Ihit a po'F’(i&n pf the @ﬁfngélold)dff&ﬂn thermdigbody when a user

applier; %quﬁ%?e%t grogillqnlilmor%re ?os ‘Ec’he]i)él‘ruznggltr rod after it has been locked. In the
embodiment shown, the frangible point 143 is located between the protrusion 144 and the
thumb press 142. It will be understood that the frangible connection or point 143 shown is
exemplary, and other suitable means for permanently damaging the plunger rod or otherwise
separating at least a portion of the plunger rod from the main body may be provided.

[0063] In the embodiment shown, the stopper 160 is permitted to move distally and

proximally within the barrel when connected to the stopper-engaging portion 146 of the

plunger rod 140. As will be understood better with the description of operation of the syringe



proxi mal end 149 of the plunger rod 140. In the
enbodi nent shown, the thunb press 142 further incl udes
wW@2G08ss40ted surface, witeable surface and/ or PEHES2008/066655
[0062] Still referring to Fig. 6, the plunger rod 140
further includes a protrusion 144 shown as an annul ar
protrusi on 144 between the thQnmb press 142 and the
mai n body 148. The outer dianmeter of the plunger rod
at the protrusion 144 is greater than the inner
assegiibnanderitlofeferhecega Fig|7, thrGtapper ksapable afxgoving distadly and proximally
oo ERRRTHB0L Sl D82 S PR B PRI N B o o
[0064DV e B plodgel Agl PEPHE HRHOBf plasic drivghdrishitablSmardal. M@ protrusion
the barrel 120, as will becone apparent in t
may gipgdwsaBmriser alclasic s adrrdsp aw&arﬁagw1@bletfﬁ@10§wg egeplupger rod
one enbodi nent, the syringe assenbly is
“mh%g%ﬁgﬁéed to allow the protrusion 144 to advance
[0068] st dinlBrg.asgtc Hanel il(bho‘ll&s’%thetsm)pbelc]émdmd phingageid 140dn the chamber,

t he barrel en th Jpottons out t . unger r
whergin the StopReris) o‘tt%@e Eqi eYrip ip %wﬁﬂ tﬁ%@ta?y@ll igg))f the barrel

120! T'h&ﬁér éﬂg kil @Wtﬁ'@ﬁ&ﬁperﬁ e fcﬂhiéré%ﬁl Wil 4Refigy §u@ﬁ€e 126 of the

i ncl udes at [east one frangi bl e connection or point
barrd420f b omﬁeq:mlvcahmng the stoppst 1 @) ipootricoteddé thcheonplumggaging portion

146 5 i phEer G720, Do Rt e Bitiof PR FEmRib T e rcess

168 bp@l%%p éxrbddlg}%erml%ﬁ&ﬁt16§hom the frangi bl e point
Focated between the protrusion 144 and the

[0066h u rrtinrﬁi%ﬁs apap betmeewsﬂoppﬁﬁel 60nué thet digel andaf thaymain body 148
deﬁnes %npg% Eelgct&? axl lgc?llsegr?rcgglﬁg %o t%4ﬁd§cqpottv¥:’]c)ylc%a%ﬁ( gﬁ@ ﬁe

er Sul

ernb@dhﬂﬂ:@@ the lﬁdtrﬂiloﬁ)ll Herom sty c&ﬁﬂia pesxiim@l side dfaRStib azp eéctalugenthe length
of the pl ¥% érod fromthe nmain bodg may be provided
g A

0 thF@)é}g@]sr 104 HOPBsROMbLIRKo NANS Pl t Blfgpsg}ect_pé@maé distance 132, is
grea ?Eﬂynttﬁ%g%@ L S A B hXﬁlatﬁg dREPWalTBLb Yo Me dﬁb)ﬂn{ah@nd of the

arrel connected to the stopper-engagi ng portion
barrdl4&00Thd dtietapédheg\eeenrthd pibdfdsioAd 4Mahd tHeeperipblernlsddgod 62 of the stopper

e des ption of operation of the
b°¢%§&{§ﬁgﬁ§§ %V“gﬁa th reference to Fig. 7, the
[0067} Op@%F 8 ﬁlugt@ﬁ@ﬂh@ sPin FEOMEHEb 1 '11?41@ 4 sﬁékqﬁ@ﬂ?/)%h%k b a@iration or
pre-selected axial distance 132 relative to the

ﬁlli@stofppeccoemgggn o1y qranare @mbo[i(mmnq of Thepyshen ge«enti@d deyn the user

t t
app13S atPUE bt e th Pyt 5%6%1033*5%11 By e Srow in Fig. 8,

the fradgde fodBf0edndahe stoppcrnbe nfe té Rtht ReoxmdN@RIctibRAvhile the
within the barrel. [0065] In Fig. 7, the barrel 120

stoppstaigaging pertiopgdp isemnegied 9 thegeprerd§0bxahe Fim HE. In onc or more

oS, T 0, PR L PP S A o o
stoppéd0.60 hhe phetiplogab nedgeo@dhdr hethstpa@piaal discttibealmmgahe interior

seal with the |nter|or surface 126 of the barrel 120.
surfacq obthe wrBseiParesht The Heer &eraiinsies theapplicatiemplcripaianal éorepan the

plun%&qgﬁqHO BREP@E 19siRA ARt 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.

[0068] 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
user applies a force in the distal direction to the plunger rod 140 as indicated by the arrow, the

plunger rod 140 moves in a distal direction for the length of the gap defining the pre-selected



146 of the plunger rod 140. The stopper-engagi ng
portion 146 is renoveably held in the recess 168 of
waQ bwsgswopper body 164 by the neck 163. [0066] PCI/BE2908/066655
7, a gap between stopper 160 and the distal end of the
mai n body 148 defines a pre-selected axial distance
132 prior to the injection cytle. In at |east one
enbodi ment, the protrusion 144 remai ns on the proxinal
side of the rib 123 because the l ength of the plunger
axiak ¢igtanerol 3Bnd Fag. dppéitle &@rﬁ@médl6(h1te@wgls\m‘tamnme The stopper 160
e POETGE aBEaRt ot Sh S Rs e B AP 0 v

stoppéirfbnﬂh@ﬁité’fﬁir seffgccof2 6tdtehdisiitcels gk@fler thivethdifsttiomabforce created by
between the protrusion 144 and the peripheral edge 162
the FPPEHENEAEBIBRNIGHIRD deringehe Fregssal O8iof she dorncamheR C@llSlstent with at
least[&g%élg)eogi : cfﬂn:CL Itlgéﬁsté e §né(jl ﬁllg%'ﬂr 0! |1501%§asac§§aqrgp Xvécpthg ?e%gth of the
pre-siadmtfrdcﬁxmj distanoe é3b andiBrie cﬁmmlﬂﬂhb prco;ﬁmhlfmdmfﬂ&emtess 169, the
i nve V%en th ser plies a force to. t
Stopbfrrulﬁﬁ tigepligs oft {400 e&ﬂb% They© igitansem laﬁh%%mﬁdlﬁ%fﬂpﬂemher
the t?rgcrg%ﬁghé}i l'):}} e u§er i Eféa{%k HAH €lhe frfEQer ﬁQtw%@ﬁj tﬂeﬁﬁnﬁﬁ&@p&fge 162 of the

ve together 'n the proximal directio
stopp¢rdppend dmga‘@mg sq:r&ce ildf ofl he bagelg omhthetedotettie stoyeper 160 is forced to
sto rim,147.

movg i B sl Breo¥ort i heuettr l'| 400 T Be ERbdipsat by wjer may inject

a lintltcdtadibeat 6f3tge ASidBpiael BLekoMH liitbdRred PM8HIEEr RAAdn the distal
pl unger rod 140 nove together in the proximal

diregfionde tfhu@lnoraerwnlgsm\?eof th@ espireted Slwid, agehopt loph@gélyerplnwr rod,
provgcrﬁgi )Hﬁat tﬁle §y 1ng§ gssePn[% E ﬁoi}tgorrner 03%; dtn Ic: gvr%ltl ﬁ% dedscrlbed fc}lrther

withaoapeot to Fig. Ml Qeremnty bostodftawtoppérmgaﬂnet thy distg 8all RFthagringe
the aspiration step, the plunger rod and the stopper
ba“ﬂo]&ﬁklﬁé\‘il@ Planggs 0phinghe harcldi rection toget her to draw

07 R0 .0 YDA YL TN 5 i

dlrecswnl thgkngthsod lid yreishlcuise aantdisfaecd TJMbeL ol @i st ikt ths stopper
force to the r rod dur

i.cation of distal ung C
body %Ff@e‘t S SgHiongny. eensc@BEyCinse ! h%ﬁ@#e?wgla@%méﬁﬁhep@é agial distance

132 O &G8hd Borlkdis G tBE §yrnf§erh%% b&'ﬂ ﬁlﬁ?r thR1RY, l{ﬁg ﬁfstahggb@t@gen the
as I ndicated by the arrow, unger rod 140 noves

protiugioa 1di# ehdthedieripberbedge d62 tdhﬁndseirﬂgtstbndodlsttam @apwhereln D2 is the
def I 132 i
aifrgice Beffhen Qo BisER S Eac P 8o sn BrGHEF o Prorsuliucdfiin Msance

132,160 remai ns stationary because the frictional force
creat ed ({ t he peripheral edge 162 of the stopper on
[0070he ilHigel] ilpsteates ancembopgmert of Hee fysingepssp@blyradtst e nlwger rod has

beenplg%ei (}gﬁ%@g%la Ef) rl‘ﬁ%n g RLES ergyocﬁlggn@ttﬁgg ?@%ggﬂroﬂger-engagmg

ering recess

portib@Qnto Gl &k €68 oNHehv,thipel} BEs(as aRe sksvaoth Fignd),cleyes ﬂletgap defining
st opper -engagi ng portiaon has distally npved the Ien%
the pe- Steff‘éteéraélaé 3}8&6@% 15 Dl lgrv 1o e gwelensioin Mg agtearicg past the locking

rib 188 Qésaﬂ:lBreVMléaPly sHEwWR 'iﬁ’iﬁig'.*‘@i). efid p?(f)tr&slﬂcﬁl [RCERISn L8R diddfeter 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.

[0071] Fig. 12 shows a syringe assembly 100 in which the barrel 120 includes a visual
marker 300. The marker is aligned with the rib 123, as more clearly shown in Fig. 16. The

marker can be integrally formed on the sidewall of the barrel or can be added to the exterior



stopper 160 and the plunger rod 140 begin to nove in

tandemin the distal direction. Further, the force
wWappBiis@idby the user is greater than the fri ctPONUS2008/066655

bet ween the peripheral edge 162 of the stopper 160 and

the interior surface 126 of the barrel, and therefore

the stopper 160 is forced tolfove in the distal

direction with the plunger rod 140. In one enbodi nent,

the user may inject a limted amount of the fluid
surfaps oif et sedb vl é%e rmparker dapribe gainfedrie énko ndheﬁe/elm amged art@dured
surfacre] 0&' ges Igalaa%%: l%LeC% Itha? %stflhxoegtatr oug@k#ﬁ%r?n{% Ilgeﬁlln g e re l’Irla,(I)‘ er can %orrn a rlng
arouﬂﬂ the diﬁdnifélraﬁcetdf&héss{ﬂé #gk 08B Nt YornSofMtabs di@ﬁds@cﬁ&tdregular intervals

However, as will|_ be described further with respect to

aroupd ghe q@unﬁerggc@rof resigoralbrntaecdfie spbpdimpat. g marker is a colored
Stl‘lpgl gﬁ 9 éedel%ar . rgfb%d%%ié W]gg{}\ﬁe ne'ir g%(% 1en: ﬁﬂ% 't&g eﬁ]lg ofﬁlirﬁle ﬁtg@{e or more

letter);f antihae nambeng@ontdmec gHapageymbaid omﬁblnambm thkrsdfab inform users the

.dire I%@n the length of the pre-selected axia
syringeds 45432 shown in Fig. 7 while the stopper body

[0072§ MR FI% B @be 'ﬁgﬂ&'nge? RIS QBRI F5RS iﬂ?lgcaw}%r Q?sgla 310 disposed
defining the pres-sel ected aX|§ di stance 13 ?

on thdﬂeomnmgagmgﬂomm%@ rAngeh tlasipé erarkaiBDY, thx prsllilllemidlcator 310

n.the protrusion 144.an
can bt e AT §1 85 e Bl Saefen o oF Boitiiag or be added 0
the dR@IoR kiR th&edtherndiihdiesensalifpi\esbetpiitdd ihShk, adhesively applied,
di stance, D1, and the gap defining a pre- selected

a texdtied Surdios oa B SePATFL pieeo @hﬁ@}s firied to i Stcmp@s engagg pertion. Inone or

mor¢ Q%B(gdqul% t%f nli({q ats’yr Idrﬂs% ﬁ nglg}[ls faa |E r111 SOPld %nglon and or can

eén |OC I NSI rre n one 0]

cove ilogitiienirface bheleempwr-efgaging pottapp ah a8pgaflt BebedirdchQfhe
intqg the recess 168 of the stopper 160 (as al so shown

indigatprps ¢ coloyedafriacedisnased gape APt gt thRetoppe-gepgiagegrtion 146
betw%gh He At e%'ac‘i@fl% ]a?i% the Iﬁélh%%ggiégﬁtre ?ﬂfnr HSio@n h}ﬁfllnotrg specific

aavance past t |ng ri re clear
embsdienant, ithe indgatot is)a conSIed ptript rdispb el aldird thasnannferdnee of the stopper-

cngsGiTE RGN BOTahe RBBR PRIy e SHae Pl gmbodiman. (e marker

can RRAEKIERH fe SiCof diR ok2ribrk RGKSs dlaRrRIAIEHS g&ﬂneh‘}él shapes symbols
inside the barrel 120, and prevents proxi nal nmovenent

orauﬁmnMeanMngék rod 140. [0071] Flg 12 shows a syrlnge

100735 F ok g5 el iR FIE 133idR bat{iep PR iR se Sho gt end of

the Iﬁah 08y e8¢ héﬁtfeb @gﬁ‘e béled‘fécgaxdlﬁhstaﬁ& 3R HKSF totB8 ij€ction cycle. The
i ntegrall orned on the sidewall of the barrel or can

Vlsu@ien@i@@rew i/(bls tviseble xthen ither gapris a@éenéuf Thesisyaldeasten 300Th disposed on
the e{)@é); Kt epgafrf%i ??0 lnﬂi all{é%%:d %‘Mﬁﬁé M? I1 Z% aRp ld%s%gibe with reference

ure ur ace or a sepa I ece

to Figt ®uniebntthe usy bppigs afarde ed> themtmgmfddemma mhe‘ SroRingl dird@ion shown
around the circunference of the side wall or be in the
by thegrravom kgt thg glﬁgg@édo%lMQ @ghqhg stoppgretf anave together in the proximal

direction, while the stopper-engaging portion 146 is connected to the stopper 160 by the rim
147. In one or more embodiments, the gap defining the pre-selected axial distance 132 is
maintained while the stopper 160 and plunger rod 140 move together in the proximal direction
along the interior surface of the syringe barrel. Accordingly, the visual indicator 310 continues
to be visible.

[0074] As described with reference to Fig. 9, when expelling the contents of the syringe,

the plunger rod moves in a distal direction the length of the pre-selected axial distance 132



around the circunference of the side wall. In a
specific enbodi nent, the marker is a colored stripe.
WO p008/15wote speci fic enbodi ment, the nmarker canPCTUS200%066655
text in the formof one or nore letters and/or
nunbers, geonetric shapes, synbols or conbinations
thereof to informusers the dyringe is disabled.
[0072] Fig. 13 shows a plunger rod 140 having a visua
I ndi cator or disPIa 310 di sposed on the
shovgn mdbw -@m@dé'wﬂg cpbe stopper body ronsaing stefianary, gprsggtently closing the
gap 1nr1r1'13%the ptr?,] seil% %ecy %tlxulﬂa ésrténgc:%élgg It ﬁée %12‘)087 rl(flgrrl] o?;f%hei ﬂ 1935 aehg'gangg

portidh UingR¢ dis@dddéction radﬁi%jtottﬁ)e §tbgpeextlews tic stappbaetaging portion 146
t hereof. The indicator or dlsglay can be printed in

of thie plungsHIRd<P vy 1Bte ARG Eacssd 08 % therstappsi s al&%m Bg. 9). Ascanbe
rnoreg gl??[:i%%]e.%n FI:}] ?g‘: 15 h[ﬁfs I‘élﬁtléé ﬁgg%'f‘-&lttdhgw§ h)%%’?o%rrqgl 6r4%overs the

‘or nore ment s cat'or or
stoppirsqpigaging portioanpd bkekavigdilite ofitheavisal indiqaar3ilon and or

007807 h o Gorbben & Fitobar ek 1 Wk RUarap disgond on th

barr8q|2@ R4 aBEdddREidIERRSEE AoARGws BEvAneRAL R oPthd ﬂ}strusmn 144 past the
st opper - engagi ng portion 146 between the distal end

rib 1231 Imadtlitidre thfmnmybﬂdlye ﬁd@emengmmm(yemw that.re¢ass &68 of the

stop BRI b0 R o) Al clabre e Shfdtin fhofre S84 S axial

distant O PPE raﬁB@'ﬁ@' tRE pRAfukioR N 44 %aﬁan&é@asﬂih@ REEI23r(@moldclédtly shown in
even nore eC|F|c enbodi nent, the nmarker can incl ude

Figst blkand H)t Fféle fanetipnpf baerarusipprrelative tosths visha/rearker indicates whether

the ;{f%ne%e {r?sd ha? g)geftéﬁocksd \}vrgﬁlgﬁg ‘téeg reiqggcli ﬁne Ml‘lﬁ%@n% r%f)lil%gg' been disabled.

Befdeethagstimgzt aqipielock6d tanprotiasioni |184 & préxighaQify atijmeem the Vlsual marker
body 148 defines a Ere sel ected axi al distance 132

300. p@p%ﬁr the plunger fodjinlockesh thaprpausiqh &4/issligally agncent torthesiual

nwﬂ%% yhsi bl e when the gap is present. The visual marker
8 I's di sposed on the exterior surface of the barre
[0076R0 dndilhbe gpperdcinted khat bachrafihd@isual Amrice 360 iabé chewiigual indicator 310

ef erence to Fi 8, when the user applies a force to
can bhuschalfhgar 1t WBHN ¢ he proxi mal direction shown by

[007‘5711e A OW dHAwkitRE asBembl! ?%ﬂﬁf ﬂﬁ@%ﬁng@%dlﬂi@ 1@8¥ednBcked in the barrel
opper 160 nove toget in the proximl direction,

120.wAh lagiemhietog tang ples syemga gssagbpobyt amprying 8 forse tothn ebingdr tod 140 in
the s r 160 b e rim147. In or nore )
the o fBSTen SEiesaprtperat T doscs o LG sobaf as e franeible
conrit BEPOCRIHIA3] TheWaREidld@dn¥dtioh®r pbRit $4PRRRE ﬁﬂ&psoaﬂhgt the force
pl unger rod 140 nove together in the proxim

hOldﬁlgrfé‘@ttﬁ‘bﬁn Hieanigirusian bynthedodkingstilp 1 2t whide propemalyfpicadebeing apphed
o 3 G g U8 BB By g o ransiv
point e4®ael) derdforelihg. fradgibMgsinebpaislor Repardtes Edvitcand 8sedis able to
overtcgr?le ?h%rflopcgeeexerted on the protrusion by the rib.

[0078] Fig. 18 shows the syringe assembly in a configuration in which the stopper 160 has
separated from the stopper-engaging portion 146. According to one or more embodiments of
the invention, the stopper 160 and stopper-engaging portion 146 disengage to prevent a user
from disassembling the parts of the syringe assembly prior to use. As otherwise described in
reference to Fig. 5, the peripheral edge 162 of the stopper 160 has a diameter greater than the
diameter of the interior surface of the rib 123. Consistent with at least one embodiment of the

invention, when a user applies a force to the plunger rod 140 in the proximal direction, the rib



the plunger rod noves in a distal direction the |ength
of the pre-selected axial distance 132shown in Figs. 7
warsAsdowhi | e t he stopper body remai ns stati onBEHS2008/066655
consequently closing the gap defining the pre-sel ected
axi al distance 132. The novenent of the
st opper-engagi ng portion, inl#he distal direction
relative to the stopper allows the stopper-engagi ng
ortion 146 of the plunger rod to nove into the recess
123 IogRs thic pteheh@@kﬁpige%f aﬁths l¥tpnet 1601;&1@,1 thoyim &7 efathe b@pper engaging
port10f1|1§6 %llst%ﬁ ! l so porgré ‘r[ﬂegneak q?_% 2? ‘%1:18 g eo:pﬁe [ haetrﬁbVFZS DA greater force on
the RkiphEer cd2b @A dicngorper thiap theafoekcldr @ﬁ&ﬁoanxattbd by the rirh of e stopper-
vi sual indicator 310. [0075] As nore clearly shown in
engagingsporyon affhe pEingered and negk pastiqeet thostogpe iy legprerintah force is
r aligned with the rib 123 al so shows
amﬂﬁgJéﬁgéﬁ%%F?ﬂgithe protrusion 144 past the rib 123. In
[00788di tHignl9 shoevsentekymple of hayshgasesmidp gagirdigg p@&ﬁdthm embodiment

of tﬁe%&q%p%tqggén%lgSz@%q g@)fgd{rgegl Bltéoﬁv@?pﬁlélf]fl%? f?g ltaeﬁaégeln?b y inc ?Vg]es a barrel

220,R fasRk Rl 20 A a%tog%ﬂe??@(p %‘?ra s0%hdtQMd xfnlﬁﬁ end of stopper 269 is
‘protrusion 144 to advance the rib 3 (as nore

attachkee & thy dssted\end Dﬁthlélpgmgellmd% Ty stopher 26@dh¢n pnngsr roh240 is

B S SR S M A RS BEGRLB rosimt co

229 bAthe ®hrralbot e DuFtND® ARB&TREIMdBaSHRER Tkl BADE@Raving a lumen
Before the plunger rod is | ocked, the protrusion 14

253 jastagiredsto ﬂmqpyn@gj@a@rchstalomlh%zzmgnmms e1ckd21360he s 220. One
t he bl 144
or malreee{r{’?li) i 1%8 aﬁg II%C%% at%ha%tgch&len% hih 9‘5% agtaf)hm% H}@.}]g]ele cannula 250

acen vi sual

to th\élidhdtalbﬁllazmr hicakeehtihatay @R indiidd &ﬁrowcﬁv@baﬁ'ﬁi’fek ehe n30dle cannula
and the visual indicator 310 can be used alone or in
(notgbginat i on. [0077] Fig. 17 shows the assenbly after

[OOSRE e atpéiﬂlri]lgfe{o th® ga&éQllﬁéte?jﬁ&lbw ﬁldFlFﬁg? taH€4 ba’q{dr lshdweRin Fig. 22,

tenpt to reuse ringe asse y app ying a
the Haoret furthor inbidp b uibd@@23, fookling 4D drrothdn mqanmfdr aedkirgy the ptunger rod

.., causes ortion of the plunger ro 40 to
withiiy (50 BREl FiRe BbIor PSP GH o Koy ieme; t??*g%%mr%eter of the
inter$NESEd SMhObarR@i Nt 143 is designed so that the force
hol di ng exerted on the protrusion by the locking rib

[0081D3 wikifbmingmoxi toelig £Oraceripscived vigw b plpuhmget ®dt248 is shown as

.pl un er r 40 r r han th ed
havify AR5 hARERAA Ty EAETH Pl & Bidalriflch8088, TRE RS0 Gad 240 further
inclddeg b ehuhte preb 4 4t 33 Prddi@aP@idtind B s@HpSr- @ﬁ%agﬁ%q;oaﬁcﬁﬁz% at its distal
before the user is able to overconme the force exerted

end. oplungrs rpd 344 2ise ieluslys ¢ eotvusion ip GE7BTM PF g anBilastiseREusice244
e 5 ARRAERRIEA: LU ANt b P oMU T oy ot

tapegdrpoitigh 24460 fz&ﬁl@t@fecﬂlﬁal thévcdidt of the@r@mmm%sﬁtﬁe ﬁB 223 into the

the invention, the stopper 160 and stopper-engagi ng
barr?)lo?ﬁpi éq]s%%erab%(gﬁ]@g@ethg @roéwé\p@r,,?ﬁ4 Aag apputer diamcter greater than the

inner diameter of the barrel at the rib 223. In at least one embodiment, the configuration of the
syringe assembly allows for the protrusion 244 to advance distally past the rib 223, to lock the
plunger rod 240 in the barrel 220, when the user bottoms the syringe assembly (as more clearly
shown in Figs. 25-26 and discussed further below).

[0082] The plunger rod 240 shown further includes at least one frangible point 243. In the
embodiment shown, the frangible point 243 of the plunger rod 240 is located between the
protrusion 244 and the thumb press 242, but the frangible point could be in another location.



from di sassenbling the parts of the syringe assenbly
prior to use. As otherw se described in reference to
wWao2@8/15461¢ he peri pheral edge 162 of the stoppePCI/BR20b&B66655
a dianeter greater than the dianmeter of the interior
surface of the rib 123. Consistent wth at | east one
enbodi ment of the invention, Ifhen a user applies a
force to the plunger rod 140 in the proxinal
direction, the ribl23 | ocks the peripheral edge 162 of
A st@pmr-gngqu@porgm 24mis indledadign tmewhstafl endhd41 of the plunger rod 240. As
o PRESETERRTLIT, RO O, Py AEOTIRELE HQTAFEBRRY 207 a
leastCUheteh&)oﬂﬁﬁéﬂﬂ bethalineggen chhid&@ a@t@p—[ﬁ@ Elttzidhﬁ{ént diiteotfl@f safable means
or friction exerted by the rimof the stopperengagi ng
for rpiginingthe spd phdestaphgler rod and neck portion of the
op I .
[008%1) a0 P%%Eg@]g nﬁwptro %I%h\évfl\,%&l%ﬁotlg 31?9 Bbcﬁﬁwehp%f;tp? %tgéﬁ@@%b having a
distah s5d 2dI Mldaa:pmxdna‘l gnd @6%lnﬁbdftedmgmdi)®tdlem phe ehbddiment, the stopper 260

) esent, |nve n.the enbo t shown i Fig.

inchfdles a geuais] ¥ 8?1 2%8«\3@50%% %qap‘zgg %eamtﬂﬂeﬁ g@ﬁ 0 bﬁ&rsl 220 and

has @&an%te? LR rtha%qge d@hdeftp g?ﬁwﬁﬁ’teﬁ@%urfa@@ op rﬂf@(’éa?ﬁ! atecﬁg location of
of stopper 269 is attached to the distal end of th

the rph Wiyes nrom@clzdlt‘ly shoReingtign 2124 2 68s shven, ph glgeate rt1<de6E4£)prov1ded

to th the b 229.. A
ot h Qi 35536 L ohBTAROLE PR BrIdRs I SRl 8T BF Spfipde. The
stopP& 26 lcar ZRthef BR IR @Ippéehb d%f»ﬂ G4k inighc e%@ﬁ&aﬁhﬁ\ 263htats proximal

cannul a 250 having a lunen attached to th
end 26 arengding tQ pidcast gtlfm:mh@dlmem the inypretiod sﬁuaﬂhe@mj: spopper 260 can

1nc1uJe alt stgogpé) Iafratgglk)le cﬁnne%jg?] 8%5 ?t‘lenrg ? tspgﬁérsoo% B4 1o thglstopper 260.

'ng t e nee

[008ﬂ]in Nuihahi2 26nfigurithe, dieﬁ‘stci‘}ipeif/%d and4tun gl o BEREFHRYy fiBYhamber of
also i nclude a praotective cap over the need| e cannul a

the agist 2<hainiic stpopsos bafomadateanst R disgd v ofithe bigtdl aF waher, the

reiREABUON LG5S AT PO 95 BRND 1l P bl 20,

The stohper 260 ansorfnocted acthic sppérecnphging @brtfoﬂdl%/loif kherpltul[@r rod 240. As
|

Shovgt? Eﬁéﬁe@nﬁéﬂ Of s Sh%%tgﬁé%rgaagﬁférpfeﬁ?@% %%éfﬂaa}s tgapefrg)éleraé%lp 263 of

the&aﬁmpg@jel [0081] Referring nowto Fig 20, a
perspective view of a plunger rod 240 is shown as

[0085hv| @nbodmpmts lobthe sgrigge asscmb]tyajf Fegsd 1947 camdlsainclude a visual

marlgergﬁg nsﬁs%fggié 24927> 1 Q gtb ?ﬂ?%ﬁf Zﬁgreg%éﬁcgﬁo F%g%c l éj_(iig Ina

specSiORPIRI ¢ RBR G DarrPIorA0l Tdnd 4P nidke érhBodimShtdlcarefide include a visual
Pl unger rod 240 also includes a protrusion in the form

marlgtr alignednvith the loplong ik Poh Pymmpes speeific embodinamb the wgigge assembly
can i%é%fi"élnglstuhf n%%ﬁ%r Hl%g%/stelag)ﬁ tl&%@ggl%r gé{i#?({)f n 244. may

apered ate di st al

[00&6pv en&edordihg td‘l@lem’rﬁﬁdrld sinbdodiddehts fte ishgrapibbtwaRa thaWtepper 260 and
e barrel 220. In _some_enbodi ments, the protrusion

th
the drstal qﬁlg§f the @a@&odﬂ ﬂé&é@@ln@ A @aq—g,leqtqgiaaﬁuatlﬁi@tance 232. In one or more

embodiments, the distance between the protrusion 244 and the peripheral edge 262 of the
stopper 260 defines a first distance, D1.

[0087] Fig. 23 illustrates the syringe assembly in use and specifically shows movement of
the plunger rod during an aspiration or filling step according to one or more embodiments of
the present invention. When the user applies a force to the plunger rod in the proximal
direction, the plunger rod 240 and the stopper 260 move together in the proximal direction as

indicated by the arrow, while the stopper-engaging portion 246 is connected to the stopper 260



i nner dianeter of the barrel at the rib 223. In at
| east one enbodi nent, the configuration of the syringe
wW@®endloys al | ows for the protrusion 244 to advRC'ES2008/066655

distally past the rib 223, to I ock the plunger rod 240

in the barrel 220, when the user bottons the syringe
assenbly (as nore clearly shdon in Figs. 25-26 and

di scussed further below). [0082] The plunger rod 240
shown further includes at |east one frangible point

by tiegdm 264. imthiserndighrating, thhgwndefinieg the argdectedyigldigage 232 is
rnaln(%aln ci] whﬁI HiX %i%)per %60{2 ehn(()i ﬁ%ﬁl'rg & féﬁi) rPlgxt&eZV\%g%h?r 1Pﬁhe proximal direction.

rusi on press

The flﬁe’i Agpldseredinat fd?&.lﬂodhebﬁluhg‘eraﬁ@hﬁtﬁra prodaérnifedlor desired amount of
st opper-engagi ng portion 246 is included on the distal
medigagpeials agrirafeorsiray Yo hsdyrngs. [Auringibgaspiratien step, the plunger rod

o SRR BRS04, AL RS o
syriftgeewhity matrtaningnied fidedisangg B$s-fit attachment or ot her
[008?80 8%]bl %e@?‘” &v%&l&qr,\grgllgg:angm%ﬂyew d@(ﬁ)tfag hg%lg tgg hed to the plunger
rod @LHJH%da!np h J‘ggz(tll&rri; st@ﬁ@cc%f&@jﬁ’) at 28 (Qéve'rrﬁg)dﬁnéﬂt of e 228 dention.

According to at |east one
Appbedtodioferiorce uthélesiuabqim&cﬁoclomng thd@p angewivplzghabreesttpeted axial

dlSt?%lg?z ]2%? Isl%g\ﬁlf 13:‘735 @S wﬁqa fhﬁr‘?i(fpé)rer g r%%%gﬂs%#é%%%rﬁe %fontsirs]t%nt with at
leastin@rdbRdirdnt tdiRe kHat s%éi f—eﬁghrgf@%r@cﬁn 24eEnRAidtaly @bvddge pre-

location of the rib (as nore clearly shown in
seleqiq:(nglalgnstgage 23Rand m)l\mq:on‘@gt \@ﬂl@) ﬁtgp]peé frangible@ningetion 265, the stopper

260 Er(F i i}?ung%t oﬁlﬁo%l ?m%o dgrp rﬁﬁh i §tglpcﬁ1%ct102n?_g to

e entrre conten nge

[0089] 0 p DWIheIZ 2khetlaty thelcdherdts btk Woeng, ateqﬂm%rer bityiovB4n a distal
ing a peripheral lip 263 at its proxinmal end 269,
dlf@fé@@dh%leﬁgthwé thg preeslested ﬁélab%‘@a?ﬁ‘r%}?{ whife th stopRgrody gemains

statn;): r% hﬁé g i asfttepﬂlg%ﬁn%gg of @ ﬁ%@gﬁleaoeﬁﬁﬁfboﬁer or héwe been fully

connecti on conn ng the“stopper
expc2ied, the dtshmesbﬁpfper[ thE@)@otn[sﬁﬁﬁzm and thdypeiphorat edger20i d@ﬁnes a second

the s n | un rod 24Q occupy t chanber .
distagfe (e BBrRD s Pedhfiorne et Eﬁ?etﬁe figst G&f@?ﬂ&ﬁéﬂﬁ%g?}%&w defining
apﬁggge&géﬁgﬂldmydceggzthe barrel . Further, the peripheral

edge 262 of the stopper 260 forns a seal with the

[0090ht erlinome smbbdicenbfthe trer bay iekct220nitdhenetnd ppthe fRedadpsrated or

exerf? IRGED Tt Soli PR R TR AR T B B e pplsSfe of the

aspifatcAREd,veiRgRg1degingahd pmﬁ%&ﬂf@d edAaiasthhhBe BRIAdRNBE@DbLy is not
lip 263 of the stogper 2 085] Enbodi nents of the

botteyped. ideweares.cnsiriyl befderirpsd ﬁmzhez belééznaasﬁgowlilﬁmlgab/ &pel
sub s}clﬁlélglgf?}} %lﬁergf %%{cgr?t%gt%s g\# gﬁec%gh{%@% B@&o 1§§ 11%: s%pﬁak%g 512 theeg(ﬁ%tal wall of the
barr€bodi ment, the barrel 220 of one or nore enbodlnents

can al so j ncl ude a visual marker aligned with t

[0091 b c ki gferring nppeato Higy 22, whicd iHpdiositee Biings aw&mbly "Efﬁ»‘é the plunger
rod SH A BEePRREM hYide the barrel 220, the distal movement of the stopper-engaging

portion 246 to the stopper frangible connection 265 of the stopper 260 (as also shown in Fig.
24) closes the gap defining the pre-selected axial distance and allows the protrusion 244 to
advance past the rib 223, thereby locking the plunger rod 240 inside the barrel 220, preventing
re-use of the syringe assembly

[0092] Referring now to Fig. 26, the syringe assembly is shown in a configuration in which

a user attempts to reuse the syringe assembly after the plunger rod 240 is locked inside the



can include a visual indicator disposed on the stopper

body 264. [0086] According to one or nore enbodi nents,
W@ bs@es4686 a gap between the stopper 260 and t heCTIUS1088/066655

end of the main body 248 defining a pre-sel ected axia

di stance 232. In one or nore enbodi ments, the distance

bet ween the protrusion 244 andd@ the peripheral edge 262

of the stopper 260 defines a first distance, D .

[0087] Fig. 23 illustrates the syringe assenbly in use
barrel 230 Hyevblyingad foyessthdlgsplnges reh24Gbin the erq@nmﬂgbﬁectrl@d Application of
sufﬁgll’leglh%tgéméarlrggrp : lrEroe ttrl]1I g?unf%rmi {?Idlclaﬁsqg%ﬁi)gglﬁ\ra}go% ! dl 1 o dO%] to separate
at the $@hgidRIdonasctidnfod ot L43,tl ﬁleﬂ{dlldiﬁg fort®af the pfd’lﬁlsmn 244 and the rib

proxi mal directiaon, the_plunger rod 240 and the
excestlpihpdreabng friseof thsfeangdiic point precosnestional directi on as

0 Pk T B O il S RS AP ol foree

has 1%3 applied thitlse p:lomgergod aid tho stopher lgamaded tniho@réximal end of the

| ecte di stance 232 is ined while .
barrdly é*ss%waél% %55 éha Stamaﬁxgés P%%Fpgw@?%ﬁ%% al%eo?é%ltﬂ% eNgaging portion
246 Bhﬁ'le y%hf@d Ak &% glb&rﬁanEMG HSRlcc @R d LSl gf@g‘rent a user from

forc pl ung roduntil a predeterm ne ' '
disagtemblieglthapactnvf e symngecamblyl sksa)ﬁmrwa;t @ddsapibed heraim, the peripheral

[ t.h th at t
cded iRe SR A5 R G ST RRR B U o Bemfdsor g interior
surfsbe lof ed el 8ABE RREtIdPoARaWL gl CahdigBnt WikPattIB&t one embodiment of
syringe, while maintaining the first distance Dl

the 1[10@81@]1 thgl a pwr apiiss gHonse ta the pdyngichigpd 24893e thsl gxowh@h direction, the
rib 2‘35 ﬂ}e ba?r §2d l%cf?sot%l 88%%116 tegg ?&J oﬁﬁe st08 er%%g rrngi r;cﬁg sthper

ep accor east one

frangle d@hﬁé‘cﬁﬂ@h 265 besaks, @Bpar &y the sfobpdt bty 264 Gib&Etht Btopper 260.
di stal direction cI05|ng t he %g and novi.ng the

Withgugbeiag beited bytheary.di soahewdshs thaiovgs reauipgdgo bpeak the frangible
conn‘%leﬁélt?lstl%g QAP ?Jrcg%%rtgﬁ i 'tﬁ@péﬁﬁ&ﬂapg@éyof tl%oﬁoc‘ﬁp%}.e nt

east one e I ment
[009¢1 oppeccoedigadgi oy grondrc embaditndnas thi sytiagd Yarro vegt mchede 1dent1fy1ng

re. sele t ed. axi al st 32 and is i,n contact
meE%BB@.n the SHHies |aé§63§ﬁ>h @t%ﬁ@@@m % 1e¢lidp Dpt 5 gt léw&ed to one
or mblﬂéeofghé&ﬁﬂﬁ'h rn%rrgé‘t%nb@gdrﬂm Qhé@dﬁ@eﬂté"oﬁtﬁ@ Q}ﬁ{ﬂger&s&ﬂﬁ)ly or

distal ditrection en expe |ng t'’he content's
infowfiatiohecgyding dfe, mtehéeqoﬂeamg@rc rod noves in a distal

[009%; re ;l% ST%E%SE %mgﬁgﬁtpthg%g%cgﬁ%&g e BQS; gép%c Eﬁ%dﬁﬁén% L, “certain

emb8digichBNafoe oPHiokOEmBEHmahtkebr 'taﬁi%nm{rﬁéﬁt'sm@ﬁnstthﬁ 2 partlcular
syringe have begun to be or have been fully expell

featyrp sty measerivdransbaragtadstisy deseriadan commechgwith ghe embodiment s

1nch\%§5 InliJ thr %% or?ggrﬂglg(ﬁ‘él ?tfcff* the ﬁw %\f\eolghgls,?thg Bﬁlggrﬁgaincggzof the phrases

erence

suchChsS‘ﬁtﬁdSl&Bor hbre caddinf@itgafindeftainicAdhodinings,’sdh @at eshbodiment” or “in
axi al distance 232 EOOQO] I n.one enbodi nent, the user
an cypRgdiment dp varipysilaces thinpgheut dis sseilicptinners aps negessariyreferring 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.

[0096] Although the invention herein has been described with reference to particular
embodiments, it is to be understood that these embodiments are merely illustrative of the
principles and applications of the present invention. It will be apparent to those skilled in the

art that various modifications and variations can be made to the method and apparatus of the



exert a limted force on the plunger rod in the distal
direction to flush or expel sone of the aspirated
WO basds46w t hout | ocki ng the plunger rod, proviREdUs1988/066655
the syringe assenbly is not bottoned. However, as wl|
be described further below, a user will typically
expel substantially all of th® contents of the syringe
by bottom ng the stopper on the distal wall of the
barrel. [0091] Referring nowto Fig. 25, which
pres¢ntiinention eithowedepyiting gonatssniyit yndpeope of the ipyantiger They it is
1ntend%8 tha% ebpergsneplhgl%ie( ijonI AL rnolaf%w ornrseI d%%g%t { g%haqlfflﬁet v@ithln the
nnvene opper - engaglng portiron
scop@tof fReipptiidid @ldine afdthREGLivalcAB5 of the stopper 260
(as also shown in Fig. 24) closes the gap defining the
pre-sel ected axial distance and allows the protrusion
244 to advance past the rib 223, thereby | ocking the
pl unger rod 240 inside the barrel 220, preventing
re-use of the syringe assenbly [0092] Referring nowto
Fig. 26, the syringe assenbly is shown in a
configuration in which a user attenpts to reuse the
syringe assenbly after the plunger rod 240 is | ocked
i nside thebarrel 220 by applying a force to the
pl unger rod 240 in the proximl direction. Application
of sufficient proximal force to the plunger rod
causing a portion of the plunger rod 240 to separate
at the frangi bl e connection or point 243, as the
hol ding force of the protrusion 244 and the rib
exceeds the breaking force of the frangi ble point or
connection. [0093] Fig. 27 shows the syringe assenbly
in a configuration after which proxinmal force has been
applied to the plunger rod and the stopper has noved
to the proximal end of the barrel. As shown in Fig.
27, the stopper 260 has separated fromthe
st opper - engagi ng portion 246 of the plunger rod. The
st opper frangi bl e connection 265 breaks to prevent a
user from di sassenbling the parts of the syringe
assenbly. As otherw se described herein, the
peri pheral edge of the stopper 262 has an outer
di anmeter greater than the inner dianeter of the
interior surface of the barrel at the | ocation of the
rib 223. Consistent with at |east one enbodi nent of
the invention, when a user applies a force to the
pl unger rod 240 in the proximal direction, the rib 223
of the barrel 220 | ocks the peripheral edge 262 of the
st opper 260, and the stopper frangi bl e connection 265
breaks, separating the stopper body 264 fromthe
st opper 260. Wthout being limted by theory, it is
believed that the force required to break the
frangi bl e connection is less than the force exerted on
the peripheral edge of the stopper. [0094] According
to one or nore enbodi nents, the syringe barrel nmay
i nclude identifying



information on the syringe assenbly. Such information
can include, but is not limted to one or nore of
WO awsusfoyd ng i nf ormati on regardi ng the cont entBCDUS100&066655
syringe assenbly or information regarding the intended
reci pient. [0095] Reference throughout this
specification to "one enbodi ient," "certain
enbodi ments,"” "one or nore enbodi nents" or "an
enbodi ment" neans that a particular feature,
Whagiyeleimedes: material, or characteristic described in
connection with the enbodinent is included in at | east
one enbodi nent of the invention. Thus, the appearances
pf thgjghh@§age§mgﬁmﬁnpﬁaﬂg;one or nore enbodinents,"
"in certain enbodinents,” "in one enbodinent” or "in
an enbodi WEQBarrélnné{@([thH%ylm(ﬁﬁﬁﬁsﬂaﬂ}ﬂw antlmeﬁor surface defining
specification are not nhecessarily referring to
sane enbwdbmm%uﬁmmmngﬁuKMHmnpmqmomﬁuﬂbmémnbaé$mthﬁhndumnga

parti atures, stru ri.als

Py ndtlel b kG ES opdlibe Mo Rue R f SR catipm pita seic

i N ONghMibeiVaR Sddvadl iRBNESg alAPRFdcoM §a|ikpbh@ﬁlrﬁah%nd and a diameter

i nvention herein has been described with reference to

par t i ahsfionsigpodihsrmesn axial le@gthcﬁxb@dmgofmrmﬂ@dmb ttwmrds said

t h.ese re r{?n(%a nglg{lcsn at thnﬁlra%lle¥er f ltlﬁestgarre {n\&? a(s)es along, the transmon
prlncP es  and app feations of resen nveﬁt

It wi kdgidefrappias @ toviadd 1he peoxsibl énagl int he art t hat

various nodifications and vari ati ons can be nade

the met hodaaAlnedpalastsodinalyipe é@@@fﬂmalr?@én% ﬂléwl end and a main
w t ho

: nvenp%)%ﬂ&&%[%%ﬁ% 'tgelt%&fl S@h%ﬁ ﬁ@hl ddn{dh(igstrﬂﬂteaaotﬂg g Erhl%d being distally
[ nvenamcbp’rokhnﬁllgdeombdh Witciatshchambek, Mrpraxlmahsnd inatuding a thumb

are within_t e of the appended.clains apd thei

equi vAIht§e 3}%&7 cpd incfugingRystpyier-FNEaing porHg: tg%E’é‘H%‘FTJOd further
conpr i Apfatibish bbbl tidguMp ¥dsh Qﬁi([ e dhai® bQ@}W@lllé protrusion
havi ng an |nter|or surface defining a chanber for

ret ai hivigg # Idwmtter@\eam@mmhg iameitcre theabrdrehatdhe tiblané tigh plunger

i e Brion e leoitPR SRR cara

si dewal | i ngkidgpdrhadingiatprésdindtent andiad dsthr i tRlstdpper attached to
and a dianeter transition region having an axia

| engt Hieémp@ﬁﬁﬁrrgggfnlgmweofrth%phl@gﬁrrq@ t @ﬁtgpmﬂr@mn@ahstally and
end s f.t rr

oS R b MBS g S A AR st
pr oxi skl dsdnceanclethangatethel disigend oo chel sasppedisig céntact with the
proxi mal end, a distal end, and a main body extending

bet wedhital wellsf S bratel, shrprairasian isgsgmiticddo pfvamgerisialy Past the rib
bei ng;fing tb%léélyana rl‘&’ckpcpg Eluggélj Hd TP k?)laﬁreWoprn%\%m?t%hge of the syringe

chanber, pr oxi ma I nc udlng a
assernbly.
2. The syringe assembly of claim 1, wherein the stopper further comprises a stopper

boss at the proximal end of the stopper and a frangible connection connecting said

stopper boss to the stopper.

3. The syringe assembly of claim 2, further comprising a peripheral lip at a proximal

end of the stopper boss.



press, the distal end including a stopper-engagi ng
portion, the plunger rod further including a

wWee@snswsion between the thunb press and the nekCI/bsa#98$/066655
the protrusion having a dianmeter greater than the
di ameter of the barrel at the rib and the plunger rod
further including at | east ofi@ frangi ble portion; a
st opper having a proximal end and a distal end, the
st opper attached to the stopper-engaging portion of
4.he pITtm gserrngne@asemhhje0%«tl@lppérwlnﬁéelnghw@pmrieygm@g portion of the
port 1 BinedOR P bt Tabhsl Mo BEREEGERRATIAGE e stopper
when the distal end of the stopper |s in contact with
the distal wall of the barrel, the protrusion is
Yer mi Thesyringeagvwapbeobrlaimyi Vy’heﬁ@@tthft Ppretrpsipn jsfapgyed to facilitate
barre the plunger rod in the barrel to
prevehte@gﬁégﬁgg the syringe assenbly. 2. The syringe
assenbly of claim1l, wherein the stopper further

onprises a sto ss. at the prOX|naI end of the
t oppéP® SIS aﬁ@&% B Qb BT TOARREETC s Py tion of the
2 ]E 0 g lpgfungélsr%d 'isoanH@cté& RRE §t0p§er sEEBhEY iR gat?pﬁ&ﬁi%%lf gn initial

im2, further conprising a peripher
pr oxi meixireslty dlfectddefosieaq» p:i@rplms rof, while hswnnme barrel, causes the

assenb a n12 erel t he. -engagi ng,. .. o
por t | 8{1‘%6?1 rp :ﬁ'h %]]Qtaﬁ]é’lf alégl glrnag direction within
retai aRrbakel, Rx@ﬁl@lﬂﬁb §t ep%m@ﬂﬁtahodaw of the stopper.

5. The syringe assenmbly of claim1, wherein the

protrusion is tapered to faC|I|tate di st al nnvenent

’P' Th %héc' ¥ rln%g%ss%%lso(:f n‘?% é'ial%l ? w ereln%he StO e}?pe? Ieaga ing portion of the

st op

conne pl‘uageﬁrﬁd ﬁshﬁbnﬁé@@bﬁbrthé Bltﬁfipdrf@a&h maompoam@bh@aafroh@lﬁ a@bntinuous
an initial E10X|nally directed force to the plu

rod, WEKIBalhodiEgciRg fofrs thHiermdyngct s adile halding the @arr@logauses the
to no t
dir ec%/tlggﬁé}\%nh ﬁ&%&%fr par r eﬁ& \Mh%‘ﬂhgf g ?)S?%%Sg(}lpécgégwg in the

stati baatly. 7. The syringe assenbly of claim6,
wherei n the stopper-engagi ng portion of the plunger
rod is connected to the stopper such that upon

@ppl i ¢gt bﬁﬂlg‘éfasénfb@ﬁ?‘!)f 615!1?19? @lﬁ&éhﬁl% Y &lrfeﬁ%g%% HARHi6€ of the
to the plunger rod,” while holding the arre causes

t he splipperrod nﬂdcqnhectgi torthestoppat stich ﬂnat/@pdlo@twtnlﬁraniimtial distally

pr oxi H}%lectg(l fo%:et tio e f)’Ylu}lgelr r%oé Qger%%{)ﬁgalti'on of a proximally directed force to
the plunger rod, while holding the barrel, causes the stopper to remain stationary
and the plunger to move the length of the axial distance in the distal direction

within the barrel.

9. The syringe assembly o f claim 8, wherein the stopper-engaging portion of the
plunger rod is connected to the stopper such that application of a continuous
distally directed force to the plunger rod causes the stopper and plunger rod to
move together in the distal direction within the barrel until the stopper reaches the
distal end of the barrel, thereby allowing the protrusion to advance distally past the
rib in the barrel and lock the plunger rod in the barrel to prevent reuse of the

syringe assembly.



8. The syringe assenbly of claim?7, wherein the
st opper-engagi ng portion of the plunger rod is
weonsested to the stopper such that applicati oPCDUS208/066655
initial distally directed force to the plunger rod
after application of a proximally directed force to
the plunger rod, while holdi 8¢ the barrel, causes the
stopper to remain stationary and the plunger to nove
the length of the axial distance in the distal
- recthe swngemwmthOBdameil . Wigereimhaepkigationgéa awelmlﬂsydlajected
1 ol OB, 055 PRRERS BRSBTS 351 ARl . cus
appl i grtat Msﬁne&%&gﬂﬂd poteios oflihs traldgyr idrietad. force to
the plunger rod causes the stopper and plunger rod to
nmove together in the distal direction within the
arre t
@a r e:Thé"?)Lrhllg Bllé]seerrﬁtl}g g\npﬁﬁm{ E%ﬁk&%{lﬁ?@l&'ﬂ%{l gk aé é‘tg[hnglfoug Bl%xnnally
di st atiiryctqﬁhﬁjrcet drethe pbmgar ﬁob&aﬁms ttel st@pdr-biogkirgh®rtion to disengage
pl ung din the barrel to prevent reuse of the
syr|n§@“5§§émﬁp?'lo The syringe assenbly of claiml1,
wherein application of a proxinmally directed force to
the plunger, after the protrusi on has advanced
di. st allThy syagk asseebly bf cleiaus.eshdréie aatontieasits poyremally directed force

franglble ortion, of t Iun er rod.to k. 11. The

oy 1 o B st PtePuadedfe Pt R spbfEaB s PER on of 'a
continuous proximally directed force on the plunger

rod causes the stopper-engagi ng portion to di sengage

¥ om Thesyinggpesembipof gtpien sywhatefa thgprenshal cod OEthmbm‘rsl further

mherek&nrnggnahr ous proximally directed force on the
pl unger aus St he frangi bl e connection to break.

13. The syrlnge assenbly of claim1, wherein the
rOX|naI end of the barrel further conpr|S|n
-angahe gyringegascgiply ﬁ@@alaséewlaﬂrvnéhe Raregl fyrher ﬁmplé%g aneedle

the bﬁéﬂéﬁla théﬁﬁé&% tl?@(gﬂ%i@ i ffgdl e cannul a

attac to the openi arrel. 15. The syringe
assenbly of clain110 further conprising a second

Far t niPe St rsiondao (1Sme) O THabes apov ek goseib et poin.

st opper - engagi ng portion of the plunger rod t he
visual indicator being fully visible before the '
itmi t i Ahe srstealabsenbily eteleieh . ougher c@na)plpinigeidwu@l tridecator disposed on

hher o Yoy Tt neaeLtdhe PERGSaod: B pRudilifdor being full

visible before the initial distally directed force is applied to the plunger rod.

17. The syringe assembly of claim 16, wherein the visual indicator is not visible when
the protrusion is permitted to advance distally past the rib in the barrel and lock the

plunger rod in the barrel to prevent reuse of the syringe assembly.

18. The syringe assembly of claim 1, further comprising a visual marker disposed on
the barrel and aligned with the rib such that when the distal end of the stopper is in
contact with the distal wall of the barrel, the protrusion is permitted to advance
distally past the visual marker on the barrel to indicate the plunger rod is locked in

the barrel.



the protrusion is permtted to advance distally past
the rib in the barrel and | ock the plunger rod in the
whases461®© prevent reuse of the syringe assenbP@I/UuIBN8/066655
The syringe assenbly of claim1, further conprising a
vi sual marker disposed on the barrel and aligned wth
the rib such that when the di28tal end of the stopper
is in contact with the distal wall of the barrel, the
E{otru5|on is permtted to advance distally past the
sualA sysngepssemblyreenipaisingl t o i ndi cate the plunger
rod is locked in the barrel.19. A syringe assenbly
conpri si ng i,ndri cal. si.dewa

I
having an a}l?ﬂrg@?}qg dlé | nC u &8%.5}96% lélagwg%é?tepgrrsurtlace defining a

r et ai dhafBer fod kéialnﬁﬂg fﬁﬁ’@ r!mep@?f bFRImENGdang adidh Thalinc®Ming a distal
|nclud|ng a distal wall having an opening therethrough

i n f I wilbhaorsmereainedheighronaban dluihenmarpnicating Wﬁlasmé ehamber, the
furth Fl%?vfu{tﬁ avllnrrgsg fikel ﬂl%r &%aﬁn%%he rlbcke}n%%) 5Kl age tiBthe open

adjacen OXI nma

I nnerprekiadie ted ha\AMgezi &icﬁnd hecseiamttr, Ivﬂlﬁtﬁémdﬂleﬁi&blﬁf inh&r diameter is
| ess than the first inner dianeter, an increased

di ameewrthaetge dhistiivrca diangitrost waTRsEdrdighste R elandReaigl proximally
rib hayh 1%&&1% E‘Lg Ha DX E tﬂfr@%‘égalaﬂfe%?g% tetr[ﬁ?a% tfl@ﬁrst and second
first and second i nner odi amet ers di‘anet e

tr ansnneroj‘ilarnﬁgﬂspz{ndwdlemdﬁengamnmeglohMtehdmg|begxzerenbhe locking rib
and the jncreased di aneter region; an elongate plunger

rod H& h@marea?%%&lﬁ%ﬁt%wawna distal end, a

st opperengagi ng portion located at the distal end of

the plunger rod, a thunb press at the proximal end of

t he pl ungem aloateaplmeden rdxblaby ignae plioann%x:né recdistgl et we@nper-

the dj stal |

e b PPGiRR R U S Pt A PGS hod, 3 i gess at the
rod havkingl afd tkthe hludza el & maneRide fpohmrbxtdmuﬁg%w&n the distal
i nner dianeter and the plunger rod further including

at | eadtproxiamal engds@if Bieeplpager rash an amehler pretoppen cHendingradially from
FLZXIS Blu%ngr erﬁg ga\%ﬁg L %atter 8{51916 er{%ﬁea‘?’er %E%et[el? gectoﬁg k}}%%r Eh%rneter and
st oppée pb@gmod ifigrttedr hr)chamg arleast omd fryngilﬁlv abtt®dnaand

pre-sel ected axial distance relative to the

st opper - engagi ng portion, such that when the distal

end of the, ﬁ{)ﬁ%[’ ﬁ5v1h ngx%’lQlt é?l(c‘ltanWat(pstgllr%%d di,g gﬂk}g%@{tﬂgched to the

of the barre rotrusion is permt
advarteppdi-stgging ppasdn dftee bhmngemgd,rthb) sﬂoppetrﬁaeﬂgai’ist&llly and

and | ock the plu in the Earrel 0 _preyent

reus eprgpniaﬂg UE(V @eprﬁég]@ﬁﬁfi 9x1al 1stance re at1V to the stopper-engaging
portion, such that when the distal end of the stopper is in contact with the distal wall
of the barrel, the annular 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.

20. The syringe assembly of claim 19, wherein the stopper further comprises a stopper
boss at the proximal end of the stopper and a frangible connection connecting said

stopper boss to the stopper.

21. The syringe assembly of claim 20, further comprising a peripheral lip at a proximal

end of the stopper boss.



20. The syringe assenbly of claim 19, wherein the

stopper further conprises a stopper boss at the
w@eogismic end of the stopper and a frangi bl e CRCFES20081066655

connecting said stopper boss to the stopper. 21. The

syringe assenbly of claim20, further conprising a

peripheral |ip at a proxinml 2&nd of the stopper

boss. 22. The syringe assenbly of claim 21, wherein the

st opper - engagi ng portion of the plunger rod further

conprises a retainer to retain the peripheral |ip of

e el R SR PRy B A orion ot

faci | page rdd Siirtler oOMPHER G rp@filer td@taio ek ipadplidril. lip2éF.the stopper.

The syringe assenbly of claim 19, wherein the

st opper-engagi ng portion of the plunger rod is

nne t - ' j -

T AhE SR Eh BPALE S SRR (AL AELRRsh iEfpered to

whi | efdeditate nigstd] meoviearenepast thalsdsng dile pl unger rod to

nove the length of the axial distance in a proxinal

direction within the barrel, while the stopper renains

Thor el R TS ety B CILAOR AORRIN ke SiprEh Eheftlporion of he

rod i plupgentedissdbnnecteh® the stppear ssacthat dpplicatppl df@atinional

of a conti nuous pr.oxi mal | irected force,to th

o1 ungBRRBE HrseR i i e isef ape B3l g Rl causes the
st oppgRung&idoll REmBY &1 1EaEndtREf the aRRY Bista@@einNEfrokitnaR direction within
proximal direction within the barrel. 26. e syringe

assentieyagel, eihalie thgopneh earedins stieongropper - engagi ng

portion of the plunger rod is connected to the stopper

such that application of an initial distally directed

I0r ceThe sriigepkdendty of cdinadd,evheagin kiccadppencdfagihg portion of the

proximally directed force to the plunger rod, while.

hol di ARNEFEOH & GomncctedipdBe stopReT Stelhihat anphcatimenfis continuous

stati I e
Bg)%r}{alﬂn&irécﬂ% fﬁtc%g@ ®e aqtl&c%gr) Y&, Wide hS{E%?%;'tthfﬁgﬁ&, causes the

axi al “distance 1nt I st ection w

bar r ebtopef.and e [Hymgon ged @ss@rdtbyetbér io lagirori@é] didvaoe within the
t he s%q@ger-engaging portion of the plunger rod is

connef¥&d- to the stopper such that application of a
continuous distally directed force to the plunger rod
causes the stopper and plunger rod to nove together in
ithe dilbe syringicraessnibdnoinleim B, tierdia threaitonpat-chgagineg portion of the

stoppey _reaches the distal end of .the barrel, there .

o e Pl S bRl ubPe Shelt B AR gnairaR Y disally
directed force to the plunger rod after application of a proximally directed force to
the plunger rod, while holding the barrel, causes the stopper to remain stationary

and the plunger to move the length of the axial distance in the distal direction

within the barrel.

27. The syringe assembly of claim 26, wherein the stopper-engaging portion of the
plunger rod is connected to the stopper such that application of a continuous
distally directed force to the plunger rod causes the stopper and plunger rod to
move together in the distal direction within the barrel until the stopper reaches the
distal end of the barrel, thereby allowing the annular protrusion 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.



past the locking rib in the barrel and | ock the

plunger rod in the barrel to prevent reuse of the
wamsngwlassenbl y. 28. The syringe assenbly of BCEHUS00£066655

wherein application of a proximally directed force to

the plunger, after the protrusion has advanced

distally past the rib, cause84the at |east one

frangi ble portion of the plunger rod to break. 29. The

syringe assenbly of claim28, wherein the stopper has

a dianeter greater than the second inner dianmeter. 30.

e Syl nge assenhl fi.claim.29.. wher ei.n Qn . .
oo i 45t PERGAERR el B ErndrR 4P abPBmimylpetivecie
on t héorpd e plungét, aftdiehd pokusign hhPadvaesdntigalpy past thalrib, causes
novenent of the stopper and causes the
st opp8ie-a Kgslgimsdranetis pritipn ofiths dhmagerodite kraake
stopper. 31. The syringe assenbly of claim22, wherein
t he stopper has a dianeter greater than the second
dMner THe syratgerasscdibly dhdamy 28, vgerds slenddbppeohascd dinme @t greater than
wher ei.n, upon application of a continuous proximally
direcﬁ@&eWngBn%ﬁh¥ﬂ%mblunger rod, the locking rib
prevents proxi mal novenent of the stopper and causes
the frangi bl e connection to break. 33. The syringe
Hs sentbhy syingelasiembiPof vlhier 29, whtehan prpoxiapplicaging 064 cotteuous

barrel further. c i sing, a flange 4. The rin .
e s BB B et b P R A554Ps Iae g e AR prosimal
CoNpr hivivBfed oTeRMN et W&@s@thé‘@tb?ﬁertéhgﬁ fg PORdHAG dREngage
the barrel. 35. The syringe assenbly of claim 28,

f ur t h&@pmcbaptoprétng a second frangi bl e point. 36. The
syringe assenbly of claim19, further conprising a use
detection systemincluding a visual display disposed

3n t hehstyapiperas@ndigbNgaipopl, iviitrah thidwoPetNger din@dter greater than
the visual indicator being fully visible before the

i niti Hicsgranddnnsf dpmeet ed force is applied to the

pl unger rod.37. The syringe assenbly of claim 36,

wherein the visual indicator is not visible when the

3o ot r Whe syririge apenthly dedaino3 hdvienae, whoatappligatipast a tér@inuous

ribin the barrel d lock the plunger rod in the :
bar r epr%nilfye btedBlsenahe piyas yigeloskeh RFeveggs proximal
The Syfoh BUenATIRMb P hin BRI O frahHbINSIN &R BicAE. 2

vi sual marker di sposed on the barrel and aligned with
the locking rib such that when the distal end of the

%;?Pgﬁ"[le Iﬁﬁg{g\glag%g}tb?itgﬁ %ﬁ%l}ﬁl{] il‘%h geiilsl I;diiel pr\ggilnllal grfld Bth ffie barrel further

comprising a flange.

34, The syringe assembly of claim 19, wherein the barrel further comprising a needle

cannula attached to the opening of the barrel.
35. The syringe assembly of claim 28, further comprising a second frangible point.

36. The syringe assembly of claim 19, further comprising a use detection system
including a visual display disposed on the stopper-engaging portion of the plunger
rod, the visual indicator being fully visible before the initial distally directed force
is applied to the plunger rod.
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A syringe assenbly conprising: a barrel including a
cylindrical sidewall having an interior surface
defining a chanber for retai 86ng fluid, an open
proxi mal end and a distal end including a distal wall
havi ng an opening therethrough in fluid conmunication
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body portion extendi ng between the distal and proxi nal
ends of the plunger rod; a stopper having a proxinal
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for separating at |least a portion of the plunger rod
fromthe main body upon application of sufficient

ymoximmyﬁhgég@e&gbhﬁ@q@gm@ggr rod. 40. The syringe
assenbly of claim39, wherein the neans for separating

at least a portion of the plunger rod is |ocated

adj acen he .proximal _end.of the unger rod. and. s .
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t he plhumder for @dainigl fagked dpen phirthalrdndland .distdl@nd including a distal
syringe assenbly of claim39, further conprising a.
neansvilbhavdgat dranig thersthseughia fluid epmmpriciqinyih sqig ghamber;

upon app| i | fl.Ci OX | f g .
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rod is.connected to the stopper Such(%gat appl i cati on

of  andf FiF PTG A Ty RS EPER g e R Feenh gt and

rod, phixhRaRabdbn@cbhmebare!l . causes the plunger rod

to nove in a proxinmal gireciion within the barrel,

whi | e t hetoppadpemgrarakingl sndisndmdisial end, the stopper attached to the
stopper-engaging portion of the plunger rod, the stopper being distally and
proximally movable relative to the stopper-engaging portion;

means for locking the plunger rod in the barrel to prevent reuse of the syringe

assembly when the distal end of the stopper is in contact with the distal wall of the
barrel and distal force is applied to the thumb press; and

means for separating at least a portion of the plunger rod from the main body

upon application of sufficient proximal force to the plunger rod.

40. The syringe assembly of claim 39, wherein the means for separating at least a
portion of the plunger rod is located adjacent the proximal end of the plunger rod
and is operable to break a portion of the plunger rod when the plunger rod is locked

in the barrel.



43. The syringe assenbly of claim42, wherein the
st opper-engagi ng portion of the plunger rod is
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continuous proximally directed force to the plunger
rod, while holding the barrel, causes the stopper and
the plunger rod to nove togefher in a proxinal
direction within the barrel. 44. The syringe assenbly
of claim43, wherein the stopper-engaging portion of
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barrel, causes the stopper to remain stationary and
the plunger to nove in the distal direction within the
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st opper aches the distal end of the barrel, th
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prevent reuse of the syringe assenbly. 46. The syringe
assenbly of claim 39 further conprising an indicator
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plunger rod is connected to the stopper such that 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.

44. The syringe assembly of claim 43, wherein the stopper-engaging portion of the
plunger rod is connected to the stopper such that application of an initial distally
directed force to the plunger rod after application of a proximally directed force to
the plunger rod, while holding the barrel, causes the stopper to remain stationary

and the plunger to move in the distal direction within the barrel.

45. The syringe assembly of claim 44, wherein the stopper-engaging portion of the
plunger rod is connected to the stopper such that application of a continuous
distally directed force to the plunger rod causes the stopper and plunger rod to
move together in the distal direction within the barrel until the stopper reaches the
distal end of the barrel, thereby engaging the means for locking the plunger rod to

prevent reuse of the syringe assembly.

46. The syringe assembly of claim 39 further comprising an indicator means for

indicating that the plunger rod is locked in the barrel.



