WD 2008/ 154616PCT/ US2008/ 066655 1 SYRI NGE W TH
Dl SABLI NG MECHANI SM CROSS- REFERENCE TO RELATED APPLI CATI ONS

[ 0001] Thi sW&8I B4 P on cl ains the benefit of priority fHOHYIZEE/066655
Provi si onal Application No. 60/943,397, filed June 12, 2007, the

di scl osure of which is hereby incorporated in its entirety by
reference thereto. TECHNI CAL FI ELD [ 0002] Enbodi nents of the present
invention relate to syringe assenblies having a passive | ocking
mechani sm whi ch restricts distal novenent of the plunger rod after

injection to prevent reuseG?ﬂﬁ&ﬁ@ﬁﬂ?ﬁ%ﬂgﬂbiﬁﬁGW@Eéﬂhﬂﬂﬁﬁﬁ st opper

and plunger rod operate using relative notion to passively disable

t he syrinag, syringe assenblies including a renoveably connected

st opper & §Sﬁﬁﬂ%§uﬂﬂa3F@I§HEVEHPA@P§ KBy of the syringe prior

to use an ringe assemblies_including visual indi i.on ar r ki _ngs
to indi caﬁggﬁse % lstaﬂBh‘ff?P‘Fﬁ EnphePgp IHH’_IEX/@?OH@@?E- é’Aa{ma%Phcgwn
[ 0003] Reuse: @943y Radeldd funs VRl DOE7, REO dlebsurVol R RUIRFVY B rh&tc@in its
sufficient sterilization is believed to perpetuate drug abuse and
facil it at@tifgieby refseqcethesgtocont agi ous di seases. The reuse of syringes
by intravenous drug users further exacerbates the transfer of

cont agi ouppERRASEFIEgsause they conprise a high-risk group with
respect to certain viruses such as the AIDS virus and hepatitis. A

hi gh ri sk0062]conEmBbdificnt®6f thk peesentiidletitiomrel@idisy gk addchidlisdigrvirgoasassite
medi cal personnel and supplies. [0004] A syringe which can be rendered
i noper abl '8ckitg BFchiaismpaelerepisicly digtah roxometel a"t?d’hf%e‘_f e $dey igisgidan o

Vari ous %&&&%ﬁs&@f&g@%@mﬁﬁ&%ﬁ‘@n BRAIPPE: R FIRES B4 bycrd¥ dbihgRlifive

t hat can be_dlsabfed S%Sthe user by taking active steps to disable

t he syri rigetiongp peisvelyshsablerthagyeinge. haringbasienblies dguslyding hremggeably gpnnected
actively g i . . ion. It
noul o be ‘HEEF S BB B BBl PP b ot Ry P aBPpitks?

passi vel yassiingdib$ mdlufimgmisuellisdicativgd oc anarkiegsiamdiact use efithe syrdnge or a disabled
cost-effect.ive manner by, for exanple, utilizing fewer parts.
Further,sﬁﬁ?%?ngs or other indicators which visually indicate whether
a syri ngeBAGEGReEMNMDsed or is disabled would al so be desirable.

[0003] Reuse of hypodermic syringe products without sterilization or sufficient
sterilization is believed to perpetuate drug abuse and facilitate the transfer of contagious
diseases. The reuse of syringes by intravenous drug users further exacerbates the transfer of
contagious diseases because they comprise a high-risk group with respect to certain viruses
such as the AIDS virus and hepatitis. A high risk of contamination also exists in 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.



WD 2008/ 154616PCT/ US2008/ 066655 2 SUMMARY [ 0005] A passi ve di sabling
system for nge assenbly that activates after conpletion of an

i nj ection Woé&’ias Iprovi ded. A syringe assenbly incor pof@l/ER0E066655
stopper and plunger rod attached in a manner to prevent users from

di sassenbling the syringe prior to conpletion of the injection cycle.
In one or nore enbodi ments of the invention, a user can fill, inject
and/ or reconstitute nedication. [0006]In this disclosure, a
conventiogybﬁdgﬁylomed wherein the distal end of the device is the

end cl oses 0 a patient and the proxinmal end of the device is the

end away [0005h t hd maativeedisablinglsysteasfes b syringa apsea:ﬂnt)i tﬂlhme’vates[dﬁ@ﬂmmtion of
syringe ass ich in es a ba an el,opgate

ol unger B RRIbBITR PO Sy Bl G el Sstonpt 9 SRR od

whi ch al |a&t&’clﬁd@1€ln 4 $i®nnéQo pﬁﬁ&ﬁt\tﬁéryfl{)ﬁ’xCdisaE%ﬁlbﬂhFﬂﬁ%S/nﬁgé%rM tdomplldiRn of the
barrel to prevent reuse of the syringe assenb The barrel i|ncludes

a di stal BREOHEYCISndR OBt Yfnors cBRgmER(s o) | hehwﬁ%n, a1, iniggl aog/or
defines acHRMRE médicaghch fluid may be held, and a distal wall. An
opening in the distal wall permts fluid to f|OM/frOﬁ1the chanber

t hrough t I]Q@(Nﬂpe nimigis dissloswre, eetuctitivnrs followed whereialthe distlrid of therdgvice fs

d h h d d
Che prunahe et OG0 RSHERL 5 MEERASEy SHEPUEGE 005, DR e et
enbodlnenmﬁckmheusaﬂ@wakmcof the barrel has a continuous dianeter or

first in i a er. d. t hr oughaout Ih lication, the ter

4 et orto0! 3R Sl R s o e st B e et Pmt T
of the badnﬁ%logb@*ﬂaﬂﬁig@éh}ﬂe&fv@@ﬁu&lﬁ% drANBentiiaRBich BOYR ViRSuser th pidstvlelyBck
appreci ated that conventional syringes are typically cylindrical wth

a circul dbe elupga redwithigihg bastehigerrevent rgpedt dherivengs aseralive Thsbrol mslydes
of the prae(ﬁﬁaltenupanﬁgﬂkh gfbmrhﬂ%n@aarcf fhaiArkinde, @h{chfaeﬁﬁéa%mgbér il whlch

ot her such 1 nped ui t abl e fo restrlctlng he proxi mal novenent
of the plilimgeaybeleldaaidachsiel wabl. iAnsopsniogiimthic dested wallpeommits fhndtodiave from
the rib t i

| ess thaqﬁ§ﬁ%nﬁ§?@%9§|anﬁ%mgmggﬁgﬁgfnﬁggéﬁgﬂgéQ%H%F%gﬁgEgyﬁﬁﬁgrgsent

i nvent i onndingbidichimdicates edsthdr e syraige hay legn dizsabled at teel plangec ihasalbdey locked
fromthe rib q@é%n% a third inner dianeter, wherein the third

di amet er YEYMSIPHEFL t han the first diameter and second dianeter. A

di aret er [podB)Si t inQe bﬁﬁiomdﬂﬁ,\dhﬂ@tsaﬂw%eaﬂau bengthrrblaaat eshiebyeRimdtare
rib and the increased di aneter %Won may be included., The dlaneter

transiti o #r%grmﬁdleatﬁfeﬁa%usdﬁap yt ﬂlﬁﬁéphfafﬂa%lﬂf‘eﬁermmﬁa@ﬁtei Atfeases
in the prgxii@hest Jf%lb%lzgtl %ﬁg&el?]b@mgﬁ mz%ﬂﬂﬁ opfhe%aﬁelmaeﬁg aﬁ% %reysgs%wal

al so include an cxtcndc rod wh has a proxi ma ,

di stal erslapeadtbwevemitrwid bdypiyetistedthat mvgnmﬁlrswmm dredypitally atindridahwith
a circular cross-sectional shape. In accordance with some 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. In one embodiment,
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



WO 2008/ 154616PCT/ US2008/ 066655 3 some enbodi nents, the plunger rod
slides or otherwi se noves proximally and distally within the chanber
of the barVO20¥3616] The distal end of the plunger can FGIEVIIHB/046655
st opper-engagi ng portion having a distal and proxi mal end. The

st opper-engagi ng portion provides a neans for the stopper and pl unger
rod to nove proximally and distally within the barrel. The

st opper -engagi ng portion allows the stopper and plunger rod to nove
proxi mal | 1N, istally r [ ] . O ot-her. . ci fii (s
T o mer AL B8 8 8Pl e ARREA Ly i
di stal enilg clmmter ofthabaeel. or al ternate neans suitable for restraining

the sto 00 ‘he, st.opper - engagi n rtion accordi ng to,one or,.
e b S TR ) Sy B e bR 4 s e e P gl Darton bE e S distl
di splay tdatpréxielhiCeal € TheS8pR-chfi@irs)iok NG revidWiehORE férfiee Syipenarl ﬂé@ger

di sabl ed. [0012] The plunger rod can further include neans for_ | ockin
t he pl ung®f ¢ Bavs proximelly apd distally withintbe barreb S $ppperrangaging pgdion allows the

assenbl y Br 4 I%f’ 9% hdvé grlokﬁfnajllﬁjaﬁ& Hﬁgﬂl? E’elgtmgzu QM%THCI,T?IGH ﬁi‘éé}%
can have an outer diameter greater than the fnner di ameter of the
barrel atenlipdiméni thy stoppsr-segnging porfivarmayi inchedeer rimAs itsidietd] ¢ndy e awctaiteeor

term "bot toned" shall. fer to.t.he.paosition of the syringe assenbly
wherein t lteemg eor%%lél? ,Sm%hglfgrrg?tfaélg %glgts%pﬁ{'e pl unger rod, is in contact
w th the [@05l]al Ted stopplr-tipaging Horion atehrdiig todnid g @lord @abgiciOmhpaige r

nove in th i stal .ditection.,[QQl3 e or.nore e dinents of th
pr esent ilﬁﬁgﬁ?ﬁ% Y indjgatog o2 ﬁwﬁfﬁ Fefg]aa?ﬁ?at Brdicaish afeac;ﬁ% SRS PRI fhe
extends rsgh@ kMishsledn t he pl unger rod. In sone enmbodi ments, the
protrusion is |located between the thunb press and the main body, as

an exanpl @801 a Reaungesrod cae firfgr nsladp mgasder logheing themhmepraiod d the barrel
Accor di ng, | o\j | L O : i QR »

i ntegrall g&)%%r?%}ergﬁtpgﬁ%hﬁg%? r?astee?ﬁ)}}‘o‘gﬂg{%%%ﬂg%%?ﬁg& g@‘% I gogrg(%tlﬁ)(r)r}le,d ) t'[fllée
pr ot r usi oneahasandrveoan evteddiamettegregfergharethe irmanditthetesefdbnbhrieh atghe rib or the
di amet er. 2 the. protrusi istall ves t by h i aneter
ransi 01 SR gomish Bl K LA, e il PR P e AR R or e

| ocked bwytilge assdmbly heeiythpsiepentwhil apached tadhe phvgerand, ioi doh@ct with the
pl unger rod. The .pratrusi on of one epbodi nent is tapered or. otherw se
Shaped | IS4l erPLpteheer! Sddhe PHRECT 19 %awg@w@r MRVE Ahe S reidct | on

past the [0813] "OrGnEaShdr embO@idRAt RE thRlprddeitinveato @izt Urpkdifisiof OoHAhh G
at least one frangible portion for separating a portion of the

pl unger MEATYSIFHE gutepdpdialinfromitie piapger gade dB ponc erpbrsdiments; dlg protrusion is
attenpts 1 j
T he. pr ORIaRNRTen B, (kb BASs ARSETRAK oy 2k 88 puSfe PEL okl foBbulifhe
has been plingkiewd int the bpireln geconding th aeekbodamertt o therisregiitn, dheyoptrisgm is

| unger rod | ocked within the barrel. In a

!s;e)g\é: ??cq%t%% Ig?rr]g’lr??Ii tc% {lllgp urngfr:\gf)%l e portion is | ocated between the

protrusi qiahd tlhent benflpuptiesshe protrusion has an outer diameter greater than the second
inner diameter. Once the protrusion distally moves through the diameter transition region, past
the rib and into the barrel, it becomes locked by the rib, thereby preventing proximal
movement of the plunger rod. The protrusion of one embodiment is tapered or otherwise
shaped in such a manncr such that it may move in the distal direction past the rib more casily.
[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.
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end and a distal end and the stopper is attached the

st opper - enY70GI5HdPt i on of the plunger rod. In sone erfdVIRH08665F he
stopper noves distally and proximally within the barrel. The stopper
al so noves distally and proximally alon% a presel ected axial distance
relative to the stopper-engagi ng portiofi of the plunger rod, thereby
allowing the protrusion to nove distally past the rib into the |ocked
posi tion, nt _

oy 1 urt HOPE0 o e S¥EIeR RS AGRTRY Ynd o dRs RS i O 1bbords ShORATH

end of t heogeopepingAop®inio tt&rpdaﬁnghn qndnirysdme dnitokdinckack, die stdppem@»eis dBtally

end of the ;sto bIe con nection,. b r oVvi to
connect 1116 TEPBRy VBT el s R A e S Y AR eb R HE Lartg

and the peldcrbekRl diktike rEleﬁd@thﬁtest@p@p&ﬁgag@ @agion 8 f PRMin2sr raf, théleby
pl unger rod and the stopper gﬁbe connecfed in a manner such that

when t he %@é‘i&n?at&iﬁpi%s'lanf%me&e aklpashihg xibigtp the lpged ipatitien when the syringe
asplrathgﬁgﬁﬂ§bh%hggcﬁhe syringe, the stopper remains stationary
until plun noves in the proximal direction the I ength of the
pre- selechHHaX|Eheﬁomﬁan@EﬁHﬂnr@maﬂanbewpnﬂﬁmdyQNEWMHFM5eafw©nKmnmés

to aspiraf LNge. ass s1.oppes pSLo

0 e progihiedaepet of o e B8 B ecliced A pT B R BEY OF el RS-
pl unger rmdrahgblctcbmhadmhjnec prioeidsé teewheett fh)éls&ippﬁh t6 tiepdengenrodehich may
pr oxi mal d|r ional] visual indicator or display disposed

on the sﬁ@BB B@B?ﬁﬂg RTIBRETREI™ he plunger rod is visible when
the user [imis]s t’hl(ﬂa SR B mﬁﬁq@%ﬂhioﬁ of HRQEHpbivo@RRd Bk stipp& ettt

of the present invention en a user injects the contents of the
syringe d8admasngs suethbabwhenctheraser aplics péores iyoprosime! disgetion for aspiration or

St opper - &fgA0iHR Yy MYe! ﬂh@@togf)ér(?%&ﬂ@stﬁldﬁﬁ‘tqu;ntl\fl\ﬂg?éee?r@’ﬁ@veg'lrﬂh@l bokihfr @

I ength of the pre- sel ect et axi al di stan st opper ‘renal ns
st at i onardrectiyn tbe lenptd of thermyescleaet axia stanceli it aile gnblodimanhevlieangtér of

h ‘ . . Ll
L SR At LTS o TR R B LR, A
i ndi cat ordirrtialiis pndymiveithuthe plunget rod,hétemhs p]ahgermm‘kl kattaveled thdipspbadected

di sposed on,the st.opper-engagin ortlon 0 un disn
onger it iBEnGHE R Hovnel drethal ean oplorg vipied abicier St Spirker
di sposed tRstbfie b@i By pé&mnldirmlﬁxfgeb@dws SisiBleawhed\Bdusef fiBY thk BRinge

pl unger rod i s |l ocked. As will be nore fully described herein, the

mar ker prés¥Ebs an alternatlve means of indicating the syringe has

been di sghhRry- [IQ%QLA%EE Qﬁ%x&&t%ﬁh@&@&ﬂ{ fﬁ@&ﬁloﬁfwﬁéﬁea &Eﬁﬁ%@&s the

invention, the total |ength of the plunger rod I's decreased
pre-sel ecpaigntanf tik sylingeanseblhére zttﬂaehrsmuopﬁféc stappkr ph@uﬂlgstopp@ebngweg

ogeter B 5 Ayl CER 0 000 PSR B G B

porti on ofhilehke sSyppengenabisseibhary aAﬁexaﬂhé alhgd roditravels distally for the length of the
pre-selected axial distance, the stopper begins to move distally with the plunger rod. 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 disposcd on the barrel continucs 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 injcction of the contents of the syringe assembly, As

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



WO 2008/ 154616PCT/ US2008/ 066655 5 manner such that when a user has
fully conpleted the injection cycle, the protrusion of the plunger
rod advanc®® 9%é44lpe rib of the barrel. In sone enbodiwg,‘ms(ﬁ‘ﬁ@és
the protrusion advances past the rib of the barrel, it |ocks the

pl unger rod within the barrel and preveﬁts the user fromreusing the
syringe assenbly or otherwi se pulling the plunger rod out of the
barrel. Once the plunger rod is |locked wthin the barrel, the
optional yiSH b i Gat _ i 1 L he, st er -engaqi . QN
of tho- pt HmPhuchifle SAEDE w0 hEL A8 Wit O R8P MagBRb b8
been di saflluegtr rqdd@dricThpassthe rbgd ttesmerb | Iy soray embadimeres, @nee the pramwugion

frangi bl e portions, of.t | unger. r.o i ch bregk n user

bt £ et s 1oy B 18 il iy BEa S e ek G 1 L8 Bfevemg e
protrusi oehsmachsmpeRdsyPiags adshably iob oDbrvifepuliaiol thé plukldiesd sutiof aBlbarrel.
means may_be utilized for se(Ea,ra_ti ng a Eorti on of . the (gl unger_ rod
from t he QRGeihbRHYeshFRs {a5ke %Pmélp%rair@ the gotipesl ispaldpdisatonr disgley onilhe
the pl unggsppkREheRking hhRiowos Bl 8 i R 168 SisttRe iR datiRGfhe

after it isppl%_ot kg oo LEERLE i bR SicloS RGO APRAINY
i nvent i orkeen Hsaebpper and the stopper- engaging portion are attached
in such ner . t S el | he
syringe A0TElory TR Enb B e R0 RbE PRI AL PRIRRTTR, 1 e
st opper - endaghicigbipal vhana dics etgage® rhovenhd flengt apie a prdxéaslidigetidneafter the

stopper inside the barrel 3 al | pwi the separated plunger rod to

be P oo oo afhiStnefe 8 of Bt Dy Sihle oo BF e ptiBiectiRe
rib, or tsapars@GoNsbriidieNthebian®k esd froh theabsin bB&whdnethOudee hpplicaEtiientof
t he stopper,, and ther eb){ prevents the stopper from noving proximlly

past t he BPHOEh{@reed fieslinger ©f op phErEsRAEMRY ST BF SYNGSEHERLT #ltsit is
the stoppRkomkgavi ng the stopper inside the barrel. An optional

frangi bl e connection of the stopper breaks when a user attenpts to

di sassentdP@2 he kactardance st obe ymbydiapnt of thregneentiomtthwienpsr droktbestopper-

oot ort Bie RPN A5 B E B RaEn S e R B ppempre
an enbod pEnt. o Lho Vert Lo Shou | 02ALFL g2 1L Ja L ES
i sqssemebier EpBTe SR aGHvise 6 Somep s ok Binet Aol R B
enbodi merglurgkr dolleo béeatdltd Nin sbRO 2mbEdighent3, ARG WSantetd 0@ HR-baa el 4t GRatD, or

vi ew of the bar({,el shown in Fi% 2 taken_along |ine 3-
the second inner diameter, is less than the outer diameter of the stopper, and thereby prevents

the stopper from moving proximally past the rib and causes the stopper-engaging portion to
detach from the stopper, leaving the stopper inside the barrel. An optional frangible
connection of the stopper breaks when a user attempts to disassemble the syringe assembly by
applying a continuous force in the proximal direction to the plunger rod prior to aspiration,

injection or bottoming.

BRIEF DESCRIPTION OF THE DRAWINGS

[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;



3; 100261Fig. 4 is an enlarged view of a portion of the barrel shovvn
in Fig. 3; WO 2008/ 154616PCT/ US2008/ 066655 6 [0027]Fig. 5

cross- sect WO IR of the stopper shown in Fig. 2 tak’@?"é‘-‘rzﬁwj’ﬁf@ﬁe
5-5; [0028]Fig. 6 is a cross-sectional view of the plunger rod shown
in Fig. 2 taken along line 6-6; [0029]Fi,g. 7 is a cross-sectional
view taken along line 7-7 of Fig. 1, 630] Fig. 8 is an illustration
of Fig. 7 showi ng the plunger rod bei ng noved in the proxinal

G £ omuHAOSIER g1 Fobs SAG ok bPk L 10 BB e
I |1 ust r at j0028]of Flggé i @b&svaectg)nﬂwe\p lofithg @tungedod sheawrl iodlie @ tasiatdnghine
In 6-6;
[0029] Fig. 7 is a cross-sectional view taken along line 7-7 of Fig. 1;
[0030] Fig. 8 1s an 1llustration of Fig. 7 showing the plunger rod being moved in the
proximal direction;
[0031] Fig. 9 is an illustration of Fig. 8 showing the plunger rod being moved in the distal
direction;
[0032]  Fig. 10 is an illustration of Fig. I9 showing the plunger rod in a locked position in
the syringe barrel;
[0033]  Fig. 11 is an enlarged view of a proximal portion of the assembly shown in Fig. 10;
[0034] Fig. 12 illustrates a perspective view of an embodiment of a syringe assembly
having a visual marker disposed on the barrel;
[0035] Figure 13 illustrates a disassembled perspective view of an embodiment of a
syringe assembly visual indicators or markers disposed on the barrel and the stopper-engaging
portion of the plunger rod;
[0036]  Fig. 14 is a cross-sectional view taken along line 14-14 of Fig, 12;
[0037] Fig. 15 is an illustration of Fig. 14 showing the plunger rod in a locked 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;



the syringe barrel; [0033]Fig. 11 is an enlarged view of a proxim
portion of the assenbly shown in Fig. 10; [0034]Fig. 12 illustrates a
per spect i vVRPOZ0BASHAS6 an enbodi nent of a syringe assenbl yPOTANS2M1§/066655

vi sual marker disposed on the barrel; [0035]Figure 13 illustrates a
di sassenbl ed perspective view of an embodi nent of a syringe assenbly
visual indicators or markers disposed o the barrel and the
stopper-engaglng portlon of the plunger rod; [0036]Fig. 14 is a

- W 1 K 0037].F 15
crosS- SRR | Kot bl Mo oA RR e
posi tion MQahﬁ&cﬁMIlnge barrel [0038]Fig. 16 is an enl arged vi ew of

t th nbl Fig. 15; [Q039] . 17 is
a1 11 ustafflon' B %@an%@astirﬁ%m a1 25 P b R pER RO o & (e o figers

rod belnghggﬁﬁ%@bgﬁgn1the syringe assenbly after the plunger rod has
been locked in the syringe barrel; [0040]Fig. 18 is an illustration
of Fig. 7108#8wi nBigt Heiseh iusantionsd Fig 28 ghovieed proxim#l@ogionof thelplunger rod

di recti on, A b PRS- SERARY It HYRlEroR MEGEN 1888 in the barrel; and
[0049]  Fig. 27 is an illustration of Fig. 22 showing the plunger rod being moved in the

proximal direction and the stopper disengaging from the plunger rod.
I

DETAILED DESCRIPTION

[0050]  Before describing several exemplary embodiments of the invention, it is to be
understood that the invention is not limited to the details of construction or process steps set
forth in the following description. The invention is capable of other embodiments and of being
practiced or being carried out in various ways.

[0051] One aspect of the present invention provides for a syringe assembly including a
barrel, plunger rod and stopper having individual features and construction which allow the
user to passively lock the plunger rod within the barrel to prevent reuse of the syringe
assembly.

[0052] Fig. 1 shows a syringe assembly 100 according to onc or more cmbodiments. As
shown in Fig 2, the syringe assembly includes a barrel 120, a plunger rod 140 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 1n the Fig. 3, the barrel 120 has a cylindrical sidewall 110 with an
interior surface 126 that defines a chamber 128. Tn 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



[0041] Fig. 19 a disassenbl ed perspective view of a syringe assenbly
accordi ng to another enbodi nent of the invention; [0042,&[;‘51 .20 is a
per spect i v¥AASEF6t he pl unger rod shown in Fig. 19; [ gﬁzﬁ‘?sd’.ﬁ“zi
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 assenbly shown in Fig. 19; [004§] Fig. 23 is an illustration
of Fig. 22 showi ng the plunger rod being noved in the proxi mal
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the pl unggxl:cerfo?gnt.il Qﬂezli'iolr Qi a%gs (ﬁqgé lgairr%pcain%ave non-circular cross-sectional shapes.
[0055] 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. Asis
known in the art, attachment means 152 is provided for attaching the needle cannula 150 to the
distal wall 122. The assembly 100 may also include a protective cap over the needle cannula
(not shown). |
[0056]  As shown more clearly in Fig. 4, the barrel 120 further includes a rib 123 adjacent
its proximal end 129. The inner diameter of the barrel at the location of the rib 123 is smaller
than the inner diameter of the barrel 120 at other locations along the length of the barrel. One
or more optional tabs or detents can be used to create a region of the barrel having a diameter
smaller than the inner diameter of the barrel 120. In a specific embodiment, the rib can include
a ring formed along entire circumference of the interior surface 126 or a portion of the interior
surface 126 of the inner diameter of the barrel 120 (not shown). The barrel 120 also includes a
diameter transition region 127 adjacent to the rib 123 at the proximal end 129 of the barrel 120.
The inner diameter of the barrel at the diameter transition region 127 increases from the distal
end 121 to the proximal end 129 of the barrel 120. In the embodiment shown, the barrel
includes an increased diameter region 125 adjacent to the diameter transition region at the
proximal end 129 of the barrel. The inner diameter of the barrel 120 at the increased diameter
region 125 is greater than the inner diameter of the barrel of the entire diameter transition
region 127,
[0057] The barrel may be made of plastic, glass or other suitable material. The barrel
further includes optional dosage measurement indicia (not shown).
[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 scal 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



the syringe barrel; [0048]Fig. 26 is an illustration of Fig. 25
showi ng a proximal portion of the plunger rod being broken fromthe
syri nge asg'é)rﬂQWbéﬁl?er the plunger rod has been | ocked FQI/YS808H4¢56%
and [0049]Fig. 27 is an illustration of Fig. 22 show ng the plunger
rod being noved in the proxinal directign and the stopper disengaging
fromthe plunger rod. DETAI LED DESCRI PTFON [0050]Before descri bi ng
several exenplary enbodi nents of the invention, Is to be
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further includes a textured surface, writeable surface and/or label.

[0062] Still referring to Fig. 6, the plunger rod 140 further includes a protrusion 144 shown
as an annular protrusion 144 between the thumb press 142 and the main body 148. The outer
diameter of the plunger rod at the protrusion 144 is greater than the inner diameter of the barrel
120 at the rib 123. In some embodiments of the invention, the protrusion 144 includes a
tapered portion 145 that facilitates distal movement of the protrusion past the rib 123 and into
the barrel 120, as will become apparent in the subsequent discussion of operation of the
syringe. In at least one embodiment, the syringe assembly is configured to allow the
protrusion 144 to advance distally past the rib 123, to lock the plunger rod in the barrel when
the user bottoms out the plunger rod in the barrel (as more clearly shown in Figs. 10-11). In
certain embodiments, the plunger rod 140 further includes at least one frangible connection or
point 143 for separating at least a portion of the plunger rod from the main body when a user
applies sufficient proximal force to the plunger rod after it has been locked. In the
cmbodiment 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 barrcl when connceted to the stopper-engaging portion 146 of the

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



[0054] The sidcwall 110 of the barrel 120 defines a chanber having a

continuous inner diameter along the longitudinal axis of the syringe.
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di aneter, which decreases linearly fromthe proxinmal end to the
distal end. It is to be understood that. the configuration shown is
merely exenplary, and the WD 2008/ 15464%6PCT/ US2008/ 066655 8
conponents can be different in shape and size than shown. For
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[ 0058] Referring now to Fig. 5, the stopper has a di stal end 161,

a proxi meppkesd [0 to the plunger rod 140 in the proximal d1rect1on 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 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. 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.

[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



stopper body 164 and a peripheral edge 162 which forns a seal with
the interior surface 126 of the barrel. In one or nore enbodi nents,
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the diameter of the interior surface of the rib 123. The stopper 160
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of fluid fromthe syringe barrel. [0059] The stopper 160 is shown as
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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



proximally within the barrel when connected to the stopper-engagi ng
portion 146 of the plunger rod 140. As wll be understood better with
t he descri PO 8/ B#016perati on of the syringe WO PCT/US2008/066655
2008/ 154616PCT/ US2008/ 066655 10 assenbly and with reference to Fig.
7, the stopper is capable of noving distally and proximally a

pre-sel ected axial distance 132 relati v to the st opper - engagi ng
portion. [0064] The plunger rod nmay be made of plastic or other
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visual indicator 310 1is visible when the gap is present. The visual marker 300 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
dircction, while the stopper-engaging portion 146 is connccted 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



application of distal force to the plunger rod during injection. In
one enbodi nent, when the user applies a force in the distal direction
to the pl u§A00F13d1440 as i ndi cated by the arrow, the RAAGRINB06E$5I40
noves in a distal direction for the length of the gap defining the
pre-selected WD 2008/ 153616PCT/ US2008/ 066655 11 axi al di stance 132
in Fig. 7, while the stopper 160 renai ns stationary. The stopper 160
remai ns stationary because the frictional force created by the
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st opper agai nst t’he di st al of the syringe barrel, |ockingt
pl unger rfdgs. 1harhib)bdhe &Catlc[l’(}ﬁ@gf] mpssiandolalive eghe visuad ontken ingicafes wiether

syri nge,
the pro. daf Buftc Pt hodh BREAT b, Be Bhitiaha el itd Skl b AL BbLce
body r emdiafiere memlultgaaroﬁ is bokmieqm@mmyiooll% iSI’]lJOXihlﬁllg aqga@afﬁonhmgsdahmatker
pres- sel %P ﬁ 2 %I%IagCﬁ %35 ts of &t

have beerf fu P§Ge§8étg%do tne §P%W@ %%? éﬁ P Y3ie Bﬁ and
t he peri phwekal3oedge 162 defines a second di stance, D2, wherein EQ is

t he diffiren e bhetween the first distanpce, DI, and t he ga defini ng

pr e- sel edPE®] axilapillibeinprrciatepabat epejnatgheyisual marker POandAhe isuah indicator 310

enbodi ment, 9 wichQlony bt FAendaagek! y after the plunger rod has been
| ocked inside the barrel. In one or nore enbodinents, the entry of

the st opd®77engdeniy shevs themssembly afies theadunger o4 84¢hastiieen kckestia theltgerel
(as al so j5hown attgmge tgrnﬁgé iels gﬁﬁ% R RN ﬁg’ir?’ ggdgﬂuééts PR RadR &l &GU8H in

axi al distance 1 OW n e protr to a past the
| ocki ng thdpra@igal discction eavséseapdrijorsdiahmnpiumgeFigl 14019 sephiuge rtiad frangitdn

144 has an out er dla r rr than the inn neter o

bar r ol aroRateT o Bod TR T GRlaiTc SoMPRetsnr bNELa AR selet e fore
rib 123 Ihokksg dxbﬂecpcﬁlﬁﬂhé pfdh@ﬁloﬂ%ﬂ tHersdkekes it BZMJ roxigf] fo@d%ds Mt@g’ giplied
pr oxi mal vement of _the pIun %§¥140 1]F| . .12 shows

00
T e, A8 BERbgerigs i ed b pipredpedstdo pivek fadingevd dahe fapaible
300. The B8 K& arldSthterGhare Middmit Banmr@akt%{f‘»sepaatémt»,ﬁ)r&th%gérys;?ot@eem in

Fig. 16. The marker can be integral l'y formed he sidewal | of the
barrel onvergempthedage axarisd ohdearetausianrbyws rib.

2008/ 154?&@]@?” lf’?’gQ%%{lgtgﬁéll??yrmgc asscmbly 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



12 surface of the sidewall. The marker can be printed in ink,
adhesively applied, a textured surface or a separate piece that IS
fixed arouW@’tOP?ébég}Fl nge barrel. The marker can form a RGTES28¢36G¢685
the circunference of the side wall or be in the formof tabs disposed
at regular intervals around the circunference of the side wall. In a
speci fic enbodi nent, the marker is a col%r ed stripe. In a nore

speci fic enbodi nent, the marker can include text in the formof one

or nore | et I r .
coni nat i SraCER sy Bhet RS &2 o SBP WBhi: SeG R ER L 1 By Bhpver<nseaing
[ 0072] Fi gporfiéh s4sodiscoangetsunge thermack ]l@B&)ﬂtlaa/stcﬁm)eﬁ T/hesnha123| axelmzagmteloﬁ)rce on

di splay 310 dispose the sto a ortiopn 146. th the
Vi sual el RBFINB0T YOS T CaROre S earSEe] B GG 1 PYNY PRE
with t he &ig@glﬁ)@bo:ﬁﬂﬂ@ﬂih@ghﬁ?éﬂrb@ﬁ\mpﬁeck B6tish Hf'ﬂt@ﬁtebﬁ&‘ vifileReo e aietct &
the exterior surface thereo The indicator or display can be printed
in ink, dﬂﬁ@%‘@éb@P&ﬁﬁFFﬁH a textured surface or a separate piece
that is fy t Opi,h i I

L Sf[O0P, | P SARARCAANEGH 0GR LGl PRy B AR Erogin
portion ardhaopressaningention. tm@eembodlmemtﬂhb‘auél BE. tShéeestapbdy ingliden trugrel

portion. ecifi nent,.~the in is_a col or %str' e
di sposed ‘a i%rdbnﬁl%ﬁ e 'Y de%d't ofS PRE 2s6t0 bzbr;r)aél ee gtgebt?%egpr%ﬁaﬁghcpﬁ pggtiﬁgé%
t he di st aditaetied td it déwnad chdhef tplinpadyd 2418 T stdp@cﬂﬁGUrnlgﬁrphﬁr(gdr rodr24@is
more speci fic, enbqgdi ment e.i.n r i,.s.a c r ed dis ed
T ong. F e e e aneam o e e s ER0 e foken g2 Dt Bt e BrovEwg ond

pl unger rug.of tift RF<EXBN TR bersRes ifriher RERALY SRRl c&tﬁﬁld@ﬁoi‘lﬁ{qng @Mumen
include text in the formof one or nore |etters and/ or nunbers,

geonet ri 233hselcd 1o earpreaing in e distah well 832 atthedisis end 280 pAjhadarel220. One
clearly S

of the m npody il eiod uaRRe dFLMRERARRRZ! fof ol O e Sh RS
to the Htpé@tdl&iﬂl veaficd28. Thhesseinklyahayi aighi inelodra 3e@ciie: aap oivizl the xmdh otatumla
gap is pr@geﬁg The visual marker 300 is disposed on the exterior
surface lE)>arrel 120 and aligned with the rib 123. As descri bed
with ref e[ﬂ%&}e tSmﬁilagto the bastet illubtnetedipevioagipin [Eigs Radd4, aed hoshoha in Fig. 22,

pI unger rod n the pr dlrectlon shown arrowm Fi g.
8, the pl' @‘?1 i plher gl b e o &réﬁhWé“%%gf?Fﬁ@g therplynggr rod
proxi nal \ﬂﬁﬁ@ﬁfﬁe'b@ﬂel Mlﬂgaantlhférl&tﬁpﬁéﬁ wRR 8 88hING dRSfetdr @in Bl ihSeter of the
connected tq the sto 160 by the rim 147. In one or nore
enbodi neﬁ@@floﬁiﬁéfa@‘féﬁp lt’ﬁﬂi'ér‘i ng the pre-selected axial distance 132 is
mai nt ai nggodini | erBSinS LORREE in
t he pI’OXan’B.S.M]]dI I’eCtIICI)IE g oﬁglg%%ga?ﬁgeegllg%gﬁro?ggg%g% ??gﬁ)s%??ﬁ%gg
barrel . Aeovogdinmg Yodyt2HE, distabdndi24diande proxBid eud)IMQ nTlesplItngebmd 240 further
vi si bl e. 0 e w L h re er
The cont Al SRS Aed 1 bl SLEMAE sPtasl oo dhe BNEPa AP R s
di recti ornd. hEluh@‘rgdﬁdtZM altdlﬁclpd@-aqﬁbt&(sicﬁtdn &hel fadm df &1 Anghar 11r3’&u51M0244

2008/ 154616PCT/ US 008/ 066 sho in Figs. 7 and_14 whil

topper . HEOUPER EIRIHED B S et Jie BORCEALE | i orurny Phay ptude s

def i ni ng t4RRdPotiichel48eé aldilAtt éista@h’t%{r@iﬂ&f?oﬂ-t:ﬁg prolfSioRYL FRAtheOf iZ@%to the
st opper - engg&gng portion, in the distal di rectlon relative to th

st opper &pTelw0t Kesoseoppdinesia giemjotpsion 29A hays ofteridismaier repear ﬂra@dhft 0
nmove i nt C

pe. mor o o EhfeEREESPmS Bindl e G930 REL: I1RPer A nL U ol e
st opper [IspdygekSstmbdy alosvstihieths pmpueion ddymgidnancp distallg pasitick did 223 ® lock the

isibilit f t i i ndi cat 310 075
i gs. el 2l hHEbyrd gt et s S S S e
and al i greslvivintHigd. D8-26iabd aﬁalsgddqensé}wﬁmgdvancerrent of the protrusion

144 past the rib 123. In addition, the entry of the stopper- enzgagl ngj
[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.



mar ker 300. [0076]It will be appreciated that each of the visual

mar ker 300 _and the visual indicator 310 can be used alone or in
conbi nat i oY PPk g. 17 shows the assenbly after thePGIVREBO646SY
140 has been | ocked in the barrel 120. An attenpt to reuse the
syringe assenbly by applying a force to,the plunger rod 140 in the
proxi mal direction causes a portion of Fhe pl unger rod 140 to
separate at the frangible connection or point 143. The frangible

ti 4 ted
on the. pr ot s BRA ek porlif SR AR By Wahe 084 DO SO TRULAT LI 8
bei ng appihoed, the st)m@rﬂhgﬂmpmm M@lsosn@umta@iunngnceshmdfametamené@ﬁe@t

to break th d .t he.fran bIe t t her. re

the f rangl 8 ep%%dl%?ngé) s eél}vegté%nalrrl ]l%gfés an%' 55 r gmﬁggc}r Ot}%er %‘F%Pet%éans

overcone_mhemﬁmng&wemebfeﬁqm@p&he protrusion by the rib. [0078]Fig
e.assenbly in configuration in which the_ stopper

18 shows the syrin

160" has. SBBENE! eBORRHAOLtn Bber UEH T PBPEITS: A4k Soersor el HG es
one or ”DdlﬁalQimQ@! BRDA SroRimdl BRI 26DV eXcbRing th REledk BRP&hboHRACANe stopper 260
st opper -engagi ng portion 146 di sengage to prevent a user from

di sassenbhfly btdn@rlphﬁr@@dm 262}1\@11@19/ farmg e sel seifshejintsrippwali of the barrgh@20 and
th |
ot her wi s, ggﬁ%ﬁégcg%ﬁeaw Ji&ﬁetgpofhgmte%o Edr?i‘ﬁ{:ﬁgf H{%gg{ergleart ﬁ%}gg%a%xggof

of the stopper as a di aneter greater
i nterior thuribp 22 (asimard eleariybshd @8 .in E(gﬂsnslflenﬁs whdvin, ab closgesd tlpMﬁ 15 provided

nbod f,.t f
ol unger - rdRitEal PRESEE Jorath 5B P bwBRRh &Re forhs St d€inhEe. The
2008/ 154 61dppeiTI A0S0 G116 momTde 4 dtopot BolipLddshal b anrfibRheDl 268dgRs Froxinei

t he st opper 0, and the rim 147 of the opper-engaqgi hg_portion 146
di sconnecd Z%Své‘ﬁf‘lra‘é‘g freatdeappane smbod et 6’%&3@ Hiventiog. %P%hﬁz":]}e stpBper 66, can

greater figsgee Qﬁoﬁﬂé?frﬁ)@gﬂ'ﬂ@ B&i’n@!:tuﬁ%@ Bhndchis HE SRPK bBW%ﬁlttB?héc s%pfb%r $40.

friction exerted K rimof the stopper-engaging portion of
pl unger rl8@F4nd kv lﬁcyaﬂaumnndhe ﬁtn@egtzé(gfmplmer wdPd8 rreraly tlifmh@@lbf:@f

appl ied tQe B‘c{r}rﬁa PhoSI98 e £i85her ESQ)Q)?[%ILIE anl ng%gra%ﬁ?@gf)?pﬁe@%a er, the

syringe asse y according to another-e esen
i nventio merlphﬁr@lredg@mthmmppshm&fonns Fsag! witB thetifteriarsegfadsl of therlmlmeti200.

b | d t 26 d
Phen o oxi T stopfter ot Neinntidve St Fnsle R BRR BouR s i GF ARES00 P s
pl unger rshewiz4lle refdiveer W DPNERE stdpierichgapiny poRgar 246Q6taidd theipsripieiped3 of

into the OXIrTB. end of the barrel 229. A flange 224 is attached at
the proxithaitoE2859 of the barrel 220. The barrel 220 further

i ncl udes | ﬁedl EmbeiRbhifo2B0 s Z)t}ﬁ} e 'ﬂﬁbeﬁﬁbly%f@'ﬂgszﬁiﬂ 8l ANRAudLa @1%1

openi ng |n e distal wall the di'stal end 221 of the barrel

220. One "oarkerePR. apsbiadieatat él%ﬂrsh?ﬂ’i ﬁ%ﬂ%@@e&mlﬁtmmmﬁ%m 262 Iif pr
at t achi nqp&hﬁ gg@o;arﬁemn@ué@el 3500t held? Gl %@ddﬁ@r‘tg ca%% OJJ(r&deaas‘ﬁﬁﬂP' y

may al so protecfive cap over the needle cannu

shown) . [n@BG]aBgmdd veith the Iackimglodr228| In & nost spatificepbaiiinontsihy synmgeiagemBly

and 4, ar‘lzgn ﬁlsclu%g g%ué&lr}n&:igaqw azlszp’osed on the stopper body 264.
[0086] According to one or more embodiments, there is a gap between the stopper 260 and
the distal end of the main body 248 defining a pre-selected axial distance 232. In one or more
embodiments, the distance between the protrusion 244 and the peripheral cdge 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
dircetion, 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



the barrel further include a rib 223, locking rib or other neans for

| ocki ng the plunger rod within the barrel, having an interior surface
with a srraWIOe?r‘mfiﬂl%éfﬁéter than the diameter of the interilT/SRPBLEG DT

the barrel. [0081] Referring nowto Fig 20, a perspective view of a

pl unger rod 240 is shown as having a rrgié body 248, a distal end 241
and a proxi mal end 249. The plunger ro 40 further includes a thunb
press 242 at its proxinmal end and a stopper-engagi ng portion 246 at

its dist ng. u . 0, NG A, DL o ' j .
formof o7 Saam 2 108l s etol b e e Bl A AR gl B2
mai N bodym@dBuned tvéhilp that stappenl60244 piveger md R4dimoee toggberan thpqurdiimal drkbtion.
to facilitate dist.al novenent of the protrusion 4 past the rib 223
nto the it g PR bRE ARt et S F L e S uLRa A ADom of
out er di afediedimdgt Bakgifatéd@rirdwitiniohesyriicanBliic @ aithatibaste heiluidierod
rib 223. In at |east one enbadi nent, t_he,confiﬁ%r ation of the syringe
assenbl y @thraonnst dedyamesiedn thsdirermobirecionggethedo diagt mediatign &40 fhse
rib 223, gygné&%ﬂ&%irgéiﬁﬁg[q{eﬁr%igmei[n_the barrel 220, when the user
y

bottons the syringe asse (as nore clearly shown in Figs. 25-26
and di scud8¥d f uFigh#t alpreshowy thesyosR] arkrmbly whgedisnbiér49apmiodte thepluhger

i ncl udes . I - NQJ i - shown,
the f rangrlﬁ% Idgl% |nn1?P: gt}f%[ %ﬁ’g’{cﬁégﬁﬁ‘@% ggelf:%?g%l: %@ﬁtd?genl?g%ﬁa%? 3%%%%‘31%%%0% he
pr ot r usi ohpRiddticond atftvec irhthoridispul dissctidd 2losiby thetdap afid moging e posetetabaxdiad
be in anof.her | tion. .. 2008/ 154616PCT/ US2008/ 066655,.15. A .

ot opper - YRS A BT i A8 FEIG e HOREH ST HED A oY o FaTSR Bt ehe
pl unger riesht @dlemidgirfdiR\Wice thd Stoph @RS ANERELNIUAIRE Hislly 2dRe@ttePre-

i ncludes a, plunger recess and a retalner 247. At | east one enbodi nent

of the i iR 8HA d¥prrdes? andgisds sortact with sippRTdNEBle conmreHoR TN, Hisisbopper
means f oragheha H&HJP&gEﬂ%dQ@G’b in td o IRRRREm ih BREBIIRA 8L Hohng now to

k
Fig. 21, which shows an enbodi ment of the stopper 260 having a_
di stal erd08%1 aWdemexnednigiid coatrats2é the siunes: therpdpnger rat Moyesin aghistal

eroos! ey IARRRE S0 SRS B0l gRATR

di anet er stptieadrgr Dirverent h&edthanetterts afth¢ hHyeingnhereibegunsta bt ac kavefbetmhiully

barrel at_t | ocatjon of the rib 223 e clearly s i n Figs.
25 oy . AshfiaRe BlpRfs Bihyiehdnd P t 2Ol g e 06 G ivone
261 of t hist&icoapEwhéfbh DO it piffxdnet btecremt fifs AR DU Sardfthd %ﬁ’ defining
syringe. The stopper 220 capn further include a stopper body 2

having a 308 PPErat 56328 its proximal end 269, according to at

| east ongo@uppodi IFRAL eRbo F@nt', m%%ﬂér'nﬁld}-injzékéﬂatlhﬁi"ted AR ARPEEId 26 Rr6RMr

i ncl ude a stopper frangibl e connection 265 connecting the stopper
body 264 ckerta hmitsd dppeen theplung@oed jn the disiabdicestion tpufiush poerpet $emnestfdipper

260 and .0d. i ) : h
L e R R A T o

t he peri pogomatd ddgec262s ofill bhédesstilopfernhe? 6Elofvoa ner svils taically tipet he
interi f b |..220.. The st 260 i t ed

the- st oppal gy fhe! BorvTBl 246 SrinEncy BrRDG HPoRrbsn IESADNH o the
t he retaipagel, 247 of the stopper-engagi ng portion 246 retains the

peripheral lip 263 of the stopper 260. [0085] Enbodi nents of the
syringe d%Hib| Redprripg gew tq Bigpas, erchdlugirates dhe syenge appasmfly after the plunger

rod 240 has been locked inside 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



mar ker 300, visual indicator 310 or both, as described wth reference
to Figs. 13-16. In a specific enmbodinent, the barrel 220 of one or
more enbodVRS&ISEA al so incl ude a visual nmarker ali grRSI/NG2008/066685

| ocking rib 223. In a nore specific enbodi nent, the syringe assenbly
can include a visual indicator disposed . on the stopper body 264.

[ 0086] According to one or nore enbodine%ﬁs, there is a gap between
the stopper 260 and the distal end of the main body 248 defining a

P s ok 2 o BB SO ATROE pATORA SR S

t he st oppsifi@6o pd&rﬁmaiefercatd the §h1ngiérsbdicmxemg IIport{oﬁ@ﬁB ﬂielf:lhgxgeﬂrBd 240 to separate

illustrat rin e assenbl n ec

moverent St FEHGERe PR AT B 2 e TR o ohe Pronifg P g the i
accor di Ngexiceedo e 1Eakify force BPOEIfRRELR PintbheomAt&ANt i nvention. Wen

t he user aB |ies_a force to the plunger rod in the proximal
directionl® %ﬂe pFigndgesh vaé@hezswn%?r&fsq Y @ pepdigunBon #hsy avhidhguerimal forpe

the proxiygm@bedi dpphtd Brihcaﬁluﬂh%g k&i%e%c%ﬁgbﬁha%rrﬁ&% oMk Bl%xﬁm end of the
st opper - engagm$ g portion 2 is connected to the stopper VO

2008/ 1546RePCTALUSRDDEN B%QB@Q@HWF 2G9chap pfmd%@i fram thetstapper-engaging portion

confi gur e L aX|aI di stance 23

is maint Zil né%gﬂﬁﬁ}ﬁég?ﬁ %%pg& Sz:%ggli% unger br rn%e\flgap%gértoﬁler
in the pr(hsalsmibhdg theqiartmuf thd kyerings esscapiyl IPESS)tipI!TmSD ﬂ?dcnb@:flmecm ,@hd ﬁtﬁnphcral
pl unger r 1 or desire unt f medi canment

aspi r at eoe &Y Oﬁtﬁlﬁmp?q%tzggﬁ‘gfga%;n\}‘&irﬂ’gj‘@la%qdﬁbq‘l“ﬂg? 4B 5‘(’[}"5‘5 g&‘@bme’ique

pl unger rsatfagd thidlRingt SpRESbchRd Wb f TRD 120, Ta8siREQXH 1Bt | dktoRs tnBBdiment of
together to draw nedication into the syringe, while maintaining the

first di dhaimventon, wheogprmgliconfossed thernivaect rod 240 i g eroxind frgtionh s
di stal foneesict iPRkcBshotifcis e drﬂ:lrl H&eredéé’%ﬂég;ﬂelg%%@%r b, %ﬁ& 18RtoBh&EP

according to at |east one enb of "t he I nvénti on:
Appl i cat ifengible eonfientiorn Zbhbrchkes, stipatating thie stoppirdndy Pebiren fhdﬁ@Opgia{Q@nd

t
oV 00, L NGRYRYAL R 2l AL ARG EA% SR eE hae Bl B
enbodinenbnmmﬁcmmﬂhsﬂ&mmMabuwengagkm@h@pﬂtmamla@eohaﬁsdpﬁﬁalIy noved

the pres st ance 232 .a |n cont with. s er ...
e oot oF Do e R Ringle U fE Rl ik o5 S Wairaliyey inpyee Btitying
begi n t 0 infoMeation oham@mng@agsé}ﬁblsil St infbrin@6dn @R ind QR YRR ligxpetd dnkd

the contents of the syringe, the p Iun% rod noves in a distal
di rect i o™ PI0&e PIAGRIHYIRE inferanafipr regaidingstheiconiansy of hesVARER29GPOIWAT | e t he

stopper bodymatRABREASIIRE Akl QRRY rect}édtng and after the contents of the
syringe have begun to be or have been fully expelled, the distance

bet ween tI#OSpr ot Refecnse thupyghmtthisspeqiBedtioh e dncetpedinBat, takitres a
second di h i r M) N the first
di st ance, %%?@%%ng tﬁgggp&gﬁ P%§Wh%n§ S?gmse 8%@%§téﬁ%§$ﬁﬁ ?%ﬁm%FESZ
[0090] I n fen’mﬁ"e,esmﬂuoidra;rﬁmtenal, becha%rennmyddscml&dtm eonnte¢tichedthah® embodiheitthie

fluid aspirated or . . .
F?ncluateg in at least one embodiment of the invention. Thus, the appearances of the phrases

b E A1 LT

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.

[0096] Although the invention herein has been described with reference to particular
embodiments, it 1s 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 alimted force on the plunger rod in the distal direction to
flush or expel sone of the aspirated fluid, wthout |ocking the

pl unger rodO W HEd that the syringe assenbly is not HHYBMEFec6ss
However, as will be described further below, a user will typically
expel substantially all of the contents, of the syringe by bottom ng

t he stopper on the distal wall of the bHrr el . [00911Referring now to
Fig. 25, which illustrates the syringe assenbly after the plunger rod
240 has (WsT-Y : i | Y . the
St opper - o g&gi %é*‘%%ﬁb’f’%hgﬁ%éﬁﬁggﬁhéﬂq‘;% e R
of the stioppeed A80h proseal vwenlvowrrlide ikidgficapld)s and ogestionk ehatyap within the ng
the pre-sgelec i b S ce.and allo the protrusion 244 to
advance p%gﬁe éfﬁge %3@%?a1§1§§1}02%§}r F%uéﬁﬁl%n\é\és‘t he plunger rod 240 i nside
the barrel 220, preventing re-use of the syringe assenbly
100921Referring now to 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 inside the WO

2008/ 154616PCT/ US2008/ 066655 17 barrel 220 by applying a force to the
pl unger rod 240 in the proxinmal direction. Application of sufficient
proxi mal force to the plunger rod causing a portion of the plunger
rod 240 to separate at the frangi ble 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 proximl force has
been applied to the plunger rod and the stopper has noved to the
proxi mal end of the barrel. As shown in Fig. 27, the stopper 260 has
separated fromthe stopper-engaging portion 246 of the plunger rod.
The stopper frangi ble connection 265 breaks to prevent a user from

di sassenbling the parts of the syringe assenbly. As otherw se

descri bed herein, the peripheral edge of the stopper 262 has an outer
di aneter greater than the inner dianeter of the interior surface of
the barrel at the location 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 stopper 260, and the stopper
frangi bl e connection 265 breaks, separating the stopper body 264 from
the stopper 260. Wthout being limted by theory, it is believed that
the force required to break the frangi bl e connection is | ess than the
force exerted on the peripheral edge of the stopper. [0094] Accordi ng
to one or nore enbodi nents, the syringe barrel nmay include
identifying informati on on the syringe assenbly. Such information can
include, but is not limted to one or nore of identifying information
regarding the contents of the syringe assenbly or information
regardi ng the intended recipient. [0095] Reference throughout this
specification to "one enbodi ment,"” "certain



enbodi ments,” "one or nore enbodi nents" or "an enbodi ment” neans that
a particular feature, structure, material, or characteristic
described in connection with the enbodinent is included in at |east
one enbodi ment of the invention. Thusygthe appearances of the phrases
such as "in one or nore enbodinents,” "in certain enbodinents,” "in
one enbodi nent” or "in an enbodi nent” in various places throughout
this specificaiisima: are not necessarily referring to the sanme

embodi ment of the invention. Furthernore, the particular features,
structures, materidl 4, syingshessenbly cenipeisingly be conbined in any

sui tabl e manner | naQ:@@rteindmdﬁloe{ﬂ&@iﬁhdfﬁnﬂS]de[\xﬂﬂplﬁdvﬂlglanugferidne

i nvention herein hasghegg éﬁﬁﬁih ﬂﬁhBé} fo@frefa@lﬁaﬁer f@apan bipes! ar
enbodi ments, it is to he U (g DAk Lhesen dehgpsmlswqﬁe merely
i I lustrative of the BF4HEF |e1§1 El A

A AR T AR Rl B ) %Wﬂﬁu GOPREVBICET Py
various nodificati on@lﬁ?ﬂﬁild/dn'ilab@roﬁ@déaiﬁ‘tﬂi webuling aribeadipeaindd and
apparatus of the 18sgideseximalrenerdridomdisnétentradepantregipniltaom t he

spirit and scope of f{fieqyi BRMOUh cklyRling Grors thetipndedrdhatidt he
present invention i nﬁ}oggﬁzlaqm@lg{e&%@{]l ans @]@ddi/,ﬂﬁétg; AN$hd N AT e

RN 1 g A i L T

cylindrical sidewal | e 1%@%@@1 ead; surface defl ning a chanber
for retaining flui duehmg:np@phmg@xmtiailloén@ingrfdmedMQI aind,endistabcl udi ng
a distal wall. havi n@u@mlﬁp@maﬁg Hoﬂ?r@tﬂﬁ@ngﬁadmeéﬂl whel pemuimadi cat i on
with said chamber, 5did&kﬂeéﬁa' hd é’z‘M@elﬁb%s’%ﬁﬂl]?ﬁﬁﬂ r§AL d

proxi mal end and a ter %]%r\,?}lt h Ealﬁec(ﬂaﬁ{bcﬁaﬁi bﬁ | engt h

extending fromthe r

di ameter of the barr’@F 1?‘ Bead B’él%i 1"? sl ilreéi‘ P i th"éby%’n from
the rib towards the ]pt?roﬁdlg@ll%]ﬂ@ll’tl%ﬂnﬂ@}ﬂﬁ@%@l’éo gty erInEBINSR| udi ng a
proxi nal end, a di stglotesihn hﬂdv&nrthenﬂnlunhwresstzarctiﬂngnbeﬂvmbn t he
proxi mal ‘and distal &@%rohﬁ@wﬁh' IW@& alRSmeRIrgestip flahl thealigh-

proxi mal |y novabl e w uding a
t hunb press, the di \;\%EEO?T é%d mbt’]ﬂe mﬁi}ﬁ@%{g@%ﬁ%{g&%l on, the

pl unger rod further 1 (ﬁﬁpn Pefb PB?&.‘? Egi % n_the thunb press
and the main body, dt*%’é"PﬁxFBi’YlﬁglddeonHW adfiglibend a lfhan t he
di aneter of the barretl aﬂoatﬂnetfqrmmaimthp1angérmrsm'f$@rqH ¢
including at | east odneréliavgidh digmeter greater thawipadiaheetémy the pr oxi mal
end, a distal end aq@xr@elp%tﬁg‘ﬁbaHh@Q%p%P%ﬁtaEﬁécﬂf&oathéeﬁbE ith the
hnt erior surface of ‘_I.,F) %R%‘nﬁ\“ %ef}h?)o%p%gr“gr& the
iameter of the barr ‘f %:PEQ ] ii

st opper - engagi ng por B Yo" Pl@xb‘fﬂﬂ YEROYHES IEABVS LY eﬁm]?)%?
distally and proxi metugAZHesy RBITEON &I pieselecticdedalaip w@ﬁg%. ng
portion for a pre- sefhetwdenadke distaliesidarfdbe stogipet kil aoméacttwigh di st al
end of the stopper ifeidistePRERGE W Bdtrdl bedirstrationdd perplittetico barrel ;
the protrusion is peﬁc’UahESQiﬂtQH?%‘é@f‘ & AbshahkbapR$taniNBckithei n the

barrel and | ock the 'ﬁﬂad;" tr]]]g] EtﬂBF?"%ﬁr@bgﬁ?@Q% ngcié“esgglthe

syringe assenbly, t E)
indicator that is fLﬁ'*IS9m\1' %i ﬂbleeqtﬁéf’%"r@l%ﬁ%m&|RQI’F3P110(F‘§FBF NiZdir ect ed
force is applied to visealpindigator rbak is fdlly Wizibly befige awdeitisly of

claim 1, wherein thejigiz0Rnékcdted thee isapplitd astle sluopperodoss at the
proximal end of the ThORDENoR bénfﬂya@ﬂﬁglnﬁ FORAERGH 9Re GRIPPRET i NY
sal d stopper to hprﬁlé% conqprlbeb a stopper baoss at the proximal end of the

stopper and a frangible connection connecting said stopper to

the plunger rod.



20 3. The syringe assenbly of claim2, further conprising a
peripheral lip at a proximal end of the stopper boss. 4. The
syringe assenbly of claim2, wherein the stopper-engagi ng portion of
the plunger rod further conprises a retainer to retain the peripheral
lip of the stopper. 5. The syringe assenbly of claim1, wherein
the protrusion is tapered to facilitate distal novenent. 6. The
syringe assenbly of claim1l1l, wherein the stopper-engagi ng portion of

the plunger rod is conechethdekBRbLS BPRRANSYCRIrIRAcolRfHking a
application of an _jnitial;iproxl -y el ' he pTunger
rod, while hol di nd’etUIP%baAHﬁjeﬁf 2 @ngaé laijlte %Qﬁﬁfﬁ‘%ﬁ%@% move. tho
length of the axial HdildeyEmgensse Bﬁ(P e ng\B peren JRS RORPEFe
barrel, while the eswogpyr posiai s Seapluggar yod further qHEPEYRY Age
assenbly of cl ai mréiaimdrevektain tiee pepipanl Bpgdghagtoppet.i on of the

D Cont 1 nuous. proxiTRl L L B R e P o
hol di ng the barrell_, j%%_esd’ﬁ%iﬁ%%)hgk%? n%x((rjl)‘éél? P _Jéug(]:;ler_ rod to nove
together in a proxi falllgiSyEmEess 1B ¥ R FREy r‘? pret hesSIOpRErsy 1 i nge
assenbl y of cl ai mengagingrrariontad 1Be pppger s iRannestit iodhestoR-he
plunger rod is comeectwd thatt hpost gppemrtenchi tm?atlmimblpnmlill@HYQf an
nit g'r Og; st ﬂ 'yy aiqirifeg?éc?ft%rfcertﬁ%é Q] Jfgerg@dmﬁxe Qﬁ@miﬁéﬂ@é b&ﬁﬁt'n catton
barrel, causes thgaqi’%g[ggp H{l%%? %@%{oﬂﬁogap{%@f%ﬂl aﬁ?}.f a?%ig cr% gr gt o}
nove the | ength oflHhRICXIMA (H'ieg'tl‘é%é@%]iuﬁ Qlﬁgﬁlaf/eét& 11§ ?18&#%‘% wi t hin
the barrel. 9. rmhnellsw’fﬁ'fmgléﬂféfssenbl y of claim8, wherein the

st opper - engagi ng pof7t The sytingeeasptmbheof cladni & wheneat thaistoppene
stopper such that .apREaidBBn @t tHe fRIHdCREGUS etisicetddtodhesniped force
to the plunger ro ef§ z?.srh&pﬁPéﬂ%%B{%Ezlnﬁ&go?'au&gﬁ'inﬁ&% XTIy

reachos. the di ot A %r?%éo?sﬁwﬂéqlngegﬁtgﬂib fl] Foygtiy fg@i’gg@%i rusi on

reaches the distal'l :
to advance di stal lcpugrgshestrpner gnfihe pangsr ref IRAMPYCREE B Aunger
rod in the barrel proxipradvractioausshiof thetwrsy)r i nge assenbl y. 10.
The syringe assenbl g, Thealyaingehsswhbleohchpnl 7,oahéem tie stoppexi mal |y
directed force toc}B8sRbYiEEbN cﬁ'tﬁ@?lutﬂg@r RIS disirebtdias thgvarpeed
distally past the (fboioalpes,iiificflof2anlA AR AN AARLDIR BRION of
t he pl unger rodtﬁlp(s‘% k- AUPR . SYLLNgE asse .% 8Ia|m1,
wherei n appl i cati &K SFUETL ﬂU%QPBIF‘EfﬁN%FFY Rf B}aé %ﬂl F&S%n t he
pl unger rod causedoxgdodhepharzesagdgvhge fordinsihe sage é%‘i@%*‘g"‘elﬁffr omt he
st opper. stopper to remain stationary and the plger to move the

length of the axial distance in the distal direction within the

barrel.

9. The syringe assembly of claim 8, wherein the stopper-

engaging portion of the plunger rod is connected to the stop-

per 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 ol the

syringe assembly.

10. The syringe assembly of claim 1, wherein application

of a proximally directed force to the plunger, after the protru-

sion has advanced distally past the rib, causes the at least one

frangible portion of the plunger rod to break.



12. The syringe assenbly of claim3, wherein a continuous proxinal
directed force on the plunger rod causes the fran- gible cgnnectioLy
to break. 13. The syringe assenbly of claim1, wherein the
proximal end oF the barrel further conzﬂri sing a fl ange. 14. The
syringe assenbly of claim1, wherein the barrel further conprising a
geepll e cannulngtI att?ched to the opening o | the barrel. 15. The
yringe asse y of claim 10, further conprisjng a sec i bl e
poi nt . 16. The s}yl_r.i"ld@esyagg@rﬁﬂss‘rﬂlbﬂy _@1 gf)%n_li,ﬂ i ﬁgﬂﬁ%‘%gﬁpgal

i ndicator is not i st®henwhsprormpliydingsicdrores %Fhﬁﬁf‘é‘&cﬁ%ﬁ;dvance

distally past the.f|ih.i . baknehviaadhdroiok tohdisphgy froppih
barrel to preventb‘pfégbséﬁ%%n?ﬁe s;}?i%lggcbassenbl y. 1gmhlgeThebqurinnzgge

assermbly of cl ai nf{ePPEy i Si. N0 A Vi i
e o Yol an s ohe TSR 28R ﬁ@ﬂ%hﬁ%'ﬁ%?% o and. of
the stopper is i npmommaby dijecked acerra diag PHEIEET qufzhe%%a?ersg?l_ t he
protrusion is pergiti¢ edntetmiviariveakii st al |y past the visual mar ker on
a ge Rar rel to indi ’(_:r?_enwggrrm_g@@gaﬂnbgdoﬁ dainod ketieran (poxingl
s dewal 1 ngfngsg?u Y (ROEREShher 80 Jiisglg i Mlahydi ng a cyl i ndri cal
fluid The, it :1@.&3119@ L PLRAGnar CRARER thebarel ai ni ng
id, an open prox eriddng 8" di' s al. en nel Ml PGt linghal  wal |
havi ng an' openi nglurHer e iRty AL G 8“'88ﬂ’r‘rﬁ¢}flcla(tl Showi th sarf d
chanber, the champgthd brtdler having a first inner dianeter, a |ocking
\rl\llngr Z?Jnafﬁnt to t he9pERe firidembeabty dfolking 18, Betendomprsingii amet er
di armet er :nsfﬁgpg%d&gﬂr”aﬁg?#’&&m s less than the first inner
| ocki ng ri - ig 'ﬁé? AN LPERERCL PHAXIRHRY vigam the
g rib having 2%t h'f d¥T'Rfer e ter dreater t st and
second i nner di anEtHEA0T AHH0h Vefiibigewaen the %mf%u?mn 15%&1}?&6(& )
advance distally past the rib in the barrel and lock the plunger
rod in the barrel 1o prevent reuse of the syringe assembly.
17. 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 barre] to indi-
cate the plunger rod is locked in the barrel.
18. 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, the chamber further having a first
inner diameter, a locking rib adjacent to the open proxi-
mal end having a second inner diameter, wherein the
second inner diameter is less than the first inner diam-
eter, an increased diameter region located proximally
from the Jocking rib having a third inner diameter greater
than the first and second inner diameters, and a diameter



22 transition region extending between the [ocking rib and the
increased diameter region; an elongateplungerrod having a proxinal
end, a distal end, a stopper-engaging portion |ocated at the distal
end of the plunger rod, a thunb press %t the proximal end of the
plunger rod, a main body portion ext efl i ng between the distal and
proxinmal ends of the plunger rod, an annular protrusion extending
radially fromthe plunger rod having an outer diameter greater than
fhe secondflnner di aneter and the plunger rod further including at
east one frangible pqrtien, a rahavd 0g., QX d.and a
di stal, the stopper aﬁ QAEH&HE’&? fﬁgﬂgflggg’%ﬂr’@gn%gglﬁhgé%glra%?fg)n‘uo t he
pl unger rod, the st oppef HEERY WHSIEIFRICEHE pr oxi mal | y novabl e a
pre-sel ected axial distlangatepdimterved hovinhe psoxippadrendnydigiaigngor ti on,
3;12[161} h:; | |Wh§P :Eg g;rsat ﬁ})pﬁ?ldeﬁléagtiﬂep‘éh@(ﬂﬁ)%cdtéd af g0 Bistaltend &h the
: I, to
advance distally past t{lﬁglqngggpﬂdégﬁgﬂllbﬁ{r? %%Hﬂggpgéﬁgﬁgbﬁgtgﬁﬂt e
plunger rod in the bahlBnerd Ofr 2é bpdy, Bertgm ?’F?Ellgﬂ’llﬂiqh@é’e%gﬁbl y;
and a use detection sylstehmidptardimag eady s tiad phiinget agd.dinspussar on t he
fSL lOFEE\r/i- gingflg' Bgf gg;t ' %Bglﬂiizitohré?:té}idiﬂgﬁzﬁdihnﬁ frdiehy pRitdler dbd phay bgi ng
ol At i St ¢ 10r : ied to
t he pl unger rod. 1551.'_151‘“% ogf}qri ﬁlé]gﬁ%élls%ﬁegﬁﬁgﬁa?r?:ég%l?& A lg"[ré)[lei n the
st opper further corrpridé@@eb?rs’*tﬂé‘ptb@ﬂﬂ%’é%%r %ldyﬁ‘r‘i@]%r’ﬁ‘k]i“ﬁﬂ?g ghefast t he
stopper and a frangi blomedoamgble mortionnnecting sai d stopper to the
EL‘;B??L. ' Sdé Ser i28hearT§t|% pYf hﬁgﬁg%s}smm ehd Ghndi aik®al, {hy $1bpper
al. LB mal ;. ; hoss.
C (fd @q gll% Qéﬁ?ér dglﬁﬂr: ?{%relhts}f"ofsfh%&ﬁgﬁo&o.

21. The syringe assenbl'§ agi ng

portion of the plungefofddesiimpse ewﬁgq‘»igb}ggngp,r@figpfﬂg\fg P& n t he
peripheral |ip of thepstspleted axialRiistalhergdytiveigdhaskepsr-gngagcl ai m
18, wherein the annul ghy BHAEHSUER hA Wingenediit@l bagol tiastepgest al
?Lrgvevrrﬁnt past the Iocgé I didi Rt wi?l%lhe%ﬁstaﬂ%lﬁﬁﬁh@Pﬁrr@is.ﬁmgﬂllzﬁf claim
: erein the stopper-engagi.ng portion qf the. plungér rod is
connected to the stop@é‘?trg‘ﬂeﬁI%I%Q}lﬂ"élﬁﬂli?eai’?lﬁﬁe‘g l“ﬁﬁ%"‘ﬁ‘ {hle pek-
proxi mal |y directed fangsabtin thébanpelangdeck te planzeroddndpeanrale
barrel, causes the pl ypgesvan0geise dTalie syHact apgihblef ablie axi al
di stance in a proxin ngddé]‘_ﬁ&}dlpgfs%ﬁri‘h&ufdﬂ P38l f]isp'i}i)l Espbdst opper
remains stationary. ) syringe_asse L Wr&?‘]}d erein
t he st opper-engagi ng SGrQIF(%:i}{%rfﬁeap]l] e Py s BRE T ed,. to t he
st opper such that appMixu ichsplay baingsHihysa fe Q;Qf'?rﬁpllf}ﬁlﬁ?rdé%'t ed
force to the plunger tailly dishctedithotedisrgplind todhe plungsageds t he
stopper and the pl ungeTheagringe agsetnbiggdichem 18, wherenx ilredtopperect i on
Wi thin the barrel fyrther comprises a stopper boss at the proximal end of the
stopper and a frangible connection connecting said stopper to
the plunger rod.
20. The syringe assembly of claim 19, further comprising a
peripheral lip at a proximal end of the stopper boss.
21. The syringe assembly of claim 20, wherein the stopper-
engaging portion of the plunger rod further comprises a
retainer (o retain the peripheral lip of the stopper.
22. The syringe assembly of claim 18, wherein the annular
protrusion is tapered to facilitate distal movement past the

locking rib.



25. The syringe assenbly o f clai m 24, wherein the stopper-engagi ng
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 proximlly diréfted force to the pl unger rod,
while holding the barrel, causes the stopper to remain stationary and
t he plunger to nove the Iength of the axial distance in the distal
direction within the barrel. 26. The syringe assenbly of claim 25,

wherein the StOpper’SﬁDﬁ@S%Wﬁé@%l@éi élhﬁnﬂBUﬂ%@fuﬁ@H’eﬂe &onect ed
to the stopper SUEH %ﬂﬁ%gﬂﬂbh%ﬁ&é@u boef Lﬁ?ﬂtdo%%%d bgh@ c% er rod

directed force to_t i Mg fﬁ(él g ‘éf

to nove together Pﬁ f‘H %Pﬂiﬂl c Hﬂvel“fﬁlﬁ nPYRRE Y SXediti |t he
st opper reaches t Fregite {hg pEmgesfo H’éh%%l hekling thpbawgl, srnssrithg t he
annul ar prot rusi oplungeadednicentivet éiel engtis v tthe dxeadkdistpicebini a t he

barrel and |ock tpexihiadg@irestish iwithine tharbetell ovhilevert sioppee of the
syringe assenbly. renjaigé sta-'t_ﬁﬁla ri nge assenbly of cI ai m 18, "wherein

application of a proxi after t he
protrusion has adva%)éelglaEI y\f‘{ a%gé‘ggltyf&cg%rnﬁ g; n%ﬁé" “IT east

one frangibl e porti&#gE PPﬁtéOIbPﬁ B@R“PS%F lﬁr‘:@’&ﬂ‘-‘:t toghe strp- syri nge
assembly of cl ai npamuchibatanplicatiosodpentinasuspupdmsibrdigrated er t han
t he second inner ftiregrtd dre plung@drodlivéhityholdde: drsleirbdly caxdseshilse i m 28,
wherein, upon appdtbppér S dic plugeet hswwmcwco@éwﬁidrm! n%es(h%@h force

on the pI unger ro&ﬁm t 1&% Ilﬂgsf)éllp pr events proxi nal venment of the

st opper and causes sto ort n to di e fromthe
st opper . ilanj] }%é mh |‘h19‘32fm\iﬁég§ﬁ?‘?rt he
st opper has a di aﬁ@aginsgpeamo Plopgergeddngonneed & hecttep- 31
The syringe assernirguch tidtapplig@ijombtareimtialgistallgpbtdctat fovoe af a
conti nuous proxi rrhlalpdudgélec(b@daﬂe@r'(;ﬁqi@mbﬁ%fpzh prgRImaIdd dnte’&%d ocki ng

rib prevents proxoped td@l\éeﬂ]ﬁﬂigelolfodt 1R08R]c BRhACAYS ISE:‘
PRUREE PR e e M e R
flange.  33. Th ‘-’éﬂ%%@%’?@ iplange I%I]acfﬁislfg 15 ng 1Hbtl5‘arrel

further conprisi f@ needl e cannul a attached to the openi ng of the
barrel . 34. The XyThaggriagsasdeinyblgiof clands) whdreintthe stoppeps i sing a

aﬁg?gﬂnf {ﬁggi/?lsﬁeﬁaah%hio C%?rti%@ gﬁfﬁge %%fdse{@gééu@&%ﬁad%@fo ﬁlle%‘é Jg s
er'sthich calron HT i 1l e
Do i

permtted to adv ﬁ a]]1 | ock the
bl unger rod in t REEAPL A 2“%&%%*"8?17?%’ RGO Oe ) y .
36. The syringe 3Qniogthsr g Lﬁdﬁﬁf direchiamwithanthsrtiagrel gnil hies ual

mar ker di sposed omptmerbmheelthaldm:dlauglrcddhw'lmhreﬂ héetabokalhgyvinigb such
that when the di sh@hneudr pfothkb@oﬁtd)eﬂﬁ%ﬁlcéalstﬁulﬁﬁﬂﬁtaﬁé 10 Kihg h'ﬁe di st al

val 1 of the barrehdd BEpPald IR A pthiifdPt o8 b BaiBY d\ﬁé’»rfef@ﬁ‘ bei ng
t d k t
ggfac;g?et op'[ ﬁ)é' g&iﬁy{?i@% b&('é]rnafadq ?‘?{Bﬁb'atg ;Rg L: unggr rod is | ocked

in the barrel. 27. The syringe assembly of claim 18, wherein application

of a proximally directed force to the plunowr after the protru-
sion has advanced distally past the rib, causes the at least one
frangible portion of the plunger rod to break.

28. The syringe assembly of claim 27, wherein the stopper
has a diameter greater than the second inner diameter.

29.The syringe assembly of claim 28, wherein, upon appli-
cation of a continuous proximally du'ec‘ted force on the
plunger rod, the locking rib prevents proximal movement of
the stopper and causes the stopper-engaging portion to dis-
engage from the stopper.



37. A syringe assenbly conprising: a barrel including a cylindrical
sidewal | having an interior surface defining a chanber for retaining
fluid, an open proxinmal end and a distal end including a distal wall
havi ng an openi ng therethrough in f1ui?t conmuni cation with said
chanber; an el ongate plunger rod having a proxinmal end, a distal end,
a stopper-engaging portion |ocated at the distal end of the plunger
rod, a thunb press at the proximl end of the plunger rod, and a nmain

body porti on eXtend!mEIhlé%B'Yﬁ%a‘sﬁﬁngly%iaélalﬁ'ﬂQli%ﬁéfegﬁ‘lth@%}géggrf the

| d; h
gt gggg ;?t acﬁezt %121 e areied iy H?lé gﬁfia} ercﬁn{l}f:i r‘iertrgd,

t he stopper bei ng FF El?‘aa B%ieigré?lig&? q\paB"I ’@r@@k%ﬁq’l%'@ Rly t he

st opper - engagi ng Lp‘é‘ﬁ‘ill gh;d cgahwam preximalbkidigctdib fpraengar tieod i n
the barrel to pr @lengeneds theofockheg B piregmtapsedihial mbwsméteofi st al
end of the stoppehek®pper @ﬁﬂh@ﬁ%es%b'fr‘iﬂ%%]@'c%hﬂlect\iﬁh ko Bfe'ﬁ\he barrel

ap, distal force | S2eHLRka bl IPCRIEY wrme@ @ pagper ating

at least a porth

application of su Kit(bfth@ b%)?ﬁemlnig‘c LpHS 1(“Itr\5fEl fd#ger rod; neans

for separating the g-gﬁéb N ASEHE plarme 3y iﬂgllbﬁletli’fﬁﬁe of the

pl unger rod upon fapher eemposingfa setdle chantlamtaxchedto the opemingt he

pl unger rod; andoif miag batrey. neans for indicating that the plunger rod

is locked in the b@ﬂr'ﬁhesyru%ﬁeae-ggﬁlmbfﬂgﬁllqﬁsﬁ{fméfcgﬁn 551115”137

wherein the rrean g(glregg_g 8 at Teast a portion o e T) unger
Pb‘ﬂ“g?

rod is |located a end .of t Iun rod and i s
g ﬂﬁ?él mn\f ?maég el emlu@ r od

operabl e to break
is locked in thell %ﬂ“@F 15 not yesiblmwhep ha geoaygienvisypasmidediton 37
wher ei n t he st oppéramseghstaly pasttheaib mfthe berrpl mrtbbtkrtbdphﬁw@@nnect ed
to the stopper stuhin fhatbarpglto @aeian refiseadr heiskiidleRisoxhBB). Ty
directed force to $ferl 4nagle grsg@{nbmhganqhglpgt@ S(;:lcracauses
the plunger rod {g, qpﬁﬁrk@r Ecis?iogé((ll n;‘ﬁ 11 61 q a OP?%d’énléggar rel,

while the stoppe Brbly of
cl ai m 39, wherei {?Ci‘h‘lt HOSH i3 eé'ﬁl‘?jtf“?ﬁéolﬂ?%ﬁgé‘i* rod is

connected to thec@lt@?)tp\éithsl gnlista tﬂ’lélp@ﬁ edarmal. Gie posioon iofidbers
proxi mal |y di r ecprdrifsorcmovos fioe peimpgersitimekd ploixiieatioladimegnt he
barrel, causes tiehstioppep e thealp) uameémr{%dhbQlﬁml\ﬁiﬁﬁk&?wer ina
proxi mal i oLy B WEphBehR liocico flindigray’ RS acsently of

cl ai m 40, wherein fhe plunger rod is
connected to the s‘{ ng)(r] SHIC [ﬂsﬁtﬁg@g gffrésd’tlpon of an initial distally
di.rected force to® barrel Ieiuc

mg a cyhndnw] sidewall having an interior
surface defining a chamber for retaining ﬂu1d, an open
proximal end and a distal end inc]uding a distal wall
having an opening therethrough in fluid communication
with said chamber;

an elongate 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 proximal end of the
plungerrod, and a main body portion extending between
the distal and proximal ends of the plunger rod;

a stopper having a proximal end and a distal 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;



26 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 nmove in the distal direction
within the barrel. 42. The syringe ag%enbly of claim4l, wherein

t he stopper-engagi ng 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 nove
together in the di steansdordeaking thg phimeer ved Fafiehargel o PTEREN S t opper

reaches the distal erehisefoftthespangenssenttsy atienahgaistabendel Weans f or
| ocking the plunger kegpbeisln@sanict witpeedisitheabyl iingearadsedbl y.
distal force is applied to the thumb press;

means for separating at least a portion of the plunger rod

from the main body upon application of sufficient proxi-
mal force to the plunger rod;

means for separating the stopper from the stopper-engag-

ing portion of the plunger rod upon application of sufli-
cient proximal force on the plunger rod; and

indicator means for indicating that the plunger rod is

locked in the barrel. '

38. The syringe assembly of claim 37, 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
{o break a portion of the plunger rod when the plunger rod is
locked in the barrel.

39. The syringe assembly of claim 37, wherein the stopper-
engaging portion of the plunger rod is connected to the stop-
per such that application of an initial proximally directed
force to the plunger rod, while holding the barrel, causes the
plunger rod to move in a proximal direction within the barrel,

while the stopper remains stationary.

40. The syringe assembly of claim 39, wherein the stopper-
engaging portion of the plunger rod is connected to the stop-
per 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.

41. The syringe assembly of claim 40, wherein the stopper-
engaging portion of the plunger rod is connected to the stop-
per such that application of an initial distally directed force to
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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.

42. The syringe assembly of claim 41, wherein the stopper-
engaging portion of the plunger rod is connected to the stop-
per 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 rcaches the distal end of the barrel], thereby cngaging
the means for locking the plunger rod to prevent reuse of the
syringe assembly.



