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a syringe has been used or Is disabled would also be desirable. 25
SUMVARY 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
15  such as the AIDS virus and hepatitis, A high risk of contamination also exists in countries with
shortages of medical personnel and supplies.
[0003] 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
20 not require the user to actively disable the syringe are also thought to offer a solution. Tt would
be desirable to provide syringes that arc automatically or passively disabled from reusc 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.
25 SUMMARY
[0004] A passive disabling system for a syringe assembly that activates after completion of
an injection cycle is provided. A syringe assembly incorporates a stopper and plunger rod
attached in a manner to prevent users from disassembling the syringe prior to completion of the

injection cycle. In one or more embodiments of the invention, a user can fill, inject and/or

30  reconstitute medication.
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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
20  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 or a ramp having an axial length located between the rib and the increased diameter
region may be included. The diameter transition region or ramp can have a varying inner
25  diameter, which increases in the proximal direction.
[0008] 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. A
thumb press may also be disposed at the proximal end of the plunger rod. In some
embodiments, the plunger rod slides or otherwise moves proximally and distally within the
30 chamber of the barrel.
[0009] The distal end of the plunger can include a stopper-engaging portion having a distal
and proximal end. Alternative embodiments further include an optional disc disposed at the

distal end of the plunger rod between the main body and the stopper engaging portion of the
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plunger rod. The profrusion according to onc or more embodiments may be rigid or flexibie.
Embodiments utilizing a flexible protrusion may further include a support adjacent to the
flexible protrusion.
[0011] In one configuration, the protrusion has an outer diameter greater than the second
inner diameter or the diameter of the barrel located at the rib. Once the protrusion distally
30  moves through the diameter transition region, past the rib and into the barrel, it becomes
locked by the rib and the plunger rod is prevented from moving in the proximal direction. The

protrusion of one embodiment is tapered or otherwise shaped in such a manner such that it may

move in the distal direction past the rib more easily. In embodiments utilizing a flexible
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and proximally within the barrel. In one or more embodiments, the stopper also moves distally

and proximally along a pre-selected axial distance relative to the stopper-engaging portion of
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20  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.
[0017] 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

25  such, the stopper and stopper-engaging portion of the syringe assembly arc attached in a
manner such that when a user has fully completed the injection cycle, the protrusion of the
plunger rod advances past the rib of the barrel. In some embodiments, once the protrusion
advances past the rib of the barrel, it locks the plunger rod within the barrel and prevents the
user from reusing the syringe assembly or otherwise pulling the plunger rod out of the barrel.

30  Once the plunger rod is locked within the barrel, the optional visual indicator or display on the
stopper-engaging portion of the plunger rod is no longer visible, indicating the syringe has
been disabled.
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stopper breaks when a user attempts to dlsassemble the syringe assembly by applying a

30  continuous force in the proximal direction to the plunger rod prior to aspiration, injection or

bottoming.



30continuous force in the proximal direction to the plunger rod prior

to aspiration, injection or bottom ng. WO

2009/ 15147%PCPISET88/ 082045 PCT/US2008/082045 7
BRI EF DESCRI PTI ON OF THE DRAW NGS [0021]Fig. 1 illustrates a
perspective view of a syringe assenbly according to an enbodi nent of
the invention shown; [0022]Fig. 2 illusygrates a di sassenbl ed
perspective view of a syringe assenbly according 5 to an enbodi nent

of the i nBRHEBRSCROVIGNFPYTHE BROWINGScr oss-sectional view of the
barrel sh in Eig thaken along lLine 3- 3; £0024]F| .4 is an
enl ar ged of F@ doflluseHcH A P‘Hﬁ’eﬁ%‘fer B1eWs AbAn T REF 4g3embly [ gerpedipg do an

5 is a crgsssdaR&d: bPARlineh&WM Sbwhhe stopper shown in Fig. 2 taken
along line 5-5; 10[0026]Fig. 6 iS a cross- sectional view of the

pl unger r9828hovRig A ifysgyates atdigagsambled mgrsppaiie Fics: of DainpFiagpemply apoerding
Cross §e%'a9%&5031bﬁﬁi$ﬁﬁgﬂv Hpo line 7-7 of Fig. 1; [0028]Fig. 8 is
i g.

an illustration o oW hg the plunger rod being noved in the
proxi mal [@023ct i Big; 3 shows a cross-sectional view of the barrel shown in Fig. 2 taken along line 3-

3;
[0024] Fig. 4 is an enlarged view of a portion of the barrel shown in Fig. 3;
[0025] Fig. 51is a cross-sectional view of the stopper shown in Fig, 2 taken along'line 5-5;
10 [0026] Fig. 6 is a cross-sectional view of the plunger rod shown in Fig. 2 taken along line
6-6;
[0027] Fig. 7 is a cross-sectional view taken along line 7-7 of Fig, 1,
[0028] Fig. 8 is an illustration of Fig. 7 showing the plunger rod being moved in the
proximal direction;
15 [0029] Fig. 9 is an illustration of Fig. 8 showing the plunger rod being moved in the distal
direction;
[0030] Fig. 10 is an illustration of Fig. 9 showing the plunger rod in a locked position in
the syringe barrel; )
[0031] Fig. 11 is an enlarged view of a proximal portion of the assembly shown in Fig. 10;
20 [0032] Fig. 12 illustrates a perspective view of an embodiment of a syringe assembly
having a visual marker disposed on the barrel;
[0033] Fig. 13 illustrates a disassembled perspective view of an embodiment of a syringe
assembly with visual indicators or markers disposed on the barrel and the stopper-engaging
portion of the plunger rod;
25 [0034] Fig. 14 is a cross-scctional view taken along line 14-14 of Fig. 12;
[0035] Fig. 15 1s an illustration of Fig. 14 showing the plunger rod in a locked position in
the syringe barrel;
[0036] Fig. 16 is an enlarged view of a proximal portion of the assembly shown in Fig. 15;
[0037] Fig. 17 is an illustration of Fig. 10 showing a proximal portion of the plunger rod
30  being broken from the syringe assembly after the plunger rod has been locked in the syringe
barrel,;
[0038]  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;



15[ 0029]Fig. 9 is an illustration of Fig. 8 showi ng the plunger rod
being noved in the distal direction; [0030]Fig. 10 is an illustration
of Fig. 9 WM 14The plunger rod in a | ocked position RGT/ER008§§20Rhge
barrel; [0031]Fig. 11 is an enlarged view of a proximl portion of

the assenbly shown in Fig. 10; 20[0032]Fig. 12 illustrates a
perspective view of an enbodi nent of a gyringe assenbly having a

vi sual marker di sposed on the barrel; [00331Fig. 13 illustrates a

di sassenbl083flper Eget? & disasserabled perapeotindodivios asywfgeassmblnapeongwdaishgther

W th visu r rkers di sposed on the barrel and the
stopper-e%%bé)glﬂﬁén%mlﬁ%v%ﬁ% ’the plunger rod; 25[0034]Fig. 14 is a

cross- seciidélijal Figedd sakerspadtiongicki ofehdgludgkr edd sﬂib@n inlPig. [BWO35] Fi g. 15

is an ill ati 4 sho Iun r | ocked
posi tion ﬂﬂﬁiﬁ E‘?rﬂféé ngﬁre gpuo yﬁ‘%@]"%nﬁs OPQG O‘é{?l "’gﬁga]r ged vi ew of
a proxs na{kmmrt | pip. 0f i$ BRrAsS&MBhal &P Wkeh MiidnigUine 12921 Q@al%] Sykifige dsbetBly

an illustration of Fig. 10 showing a proxinal portion of the plunger
rod 30 beﬁhﬁﬁnt‘ﬂf@l%eH)fromthe syringe assenbly after the plunger rod

has been hpgfed £ bhes sy fIlu@Q&ﬁlomanr ﬁ% »od mﬂl%'t]% eplﬂ%el‘ §odaﬂem%moved in the

illustration of Fig. 7 show ng the prunger noved |
proxi mal mpximet dietienid t he stopper disengaging fromthe plunger rod;

[0044]  Fig. 24 is an illustration of Fig. 23 showing the plunger rod being moved in the
10 distal direction;
[0045] Fig. 25 1s an illustration of Fig. 24 showing the plunger rod in a locked position in
the syringe barrel;
[0046]  Fig. 26 is an illustration of Fig. 25 showing a proximal portion of the plunger rod
being broken from the syringe assembly after the plunger rod has been locked in the barrel;
15 [0047] Fig. 27 is an illustration of Fig. 22 showing the plunger rod being moved in the
proximal dircction and the stopper disengaging from the plunger rod;
[0048] Fig. 28 shows a disassembled perspective view of a syringe assembly according to
another embodiment of the invention;
[0049] Fig. 29 shows a cross-sectional view of the barrel shown in Fig. 28 taken along
20  line 29-29;
[0050] Fig. 30 is an enlarged view of a portion of the barrel shown in Fig. 29;
[0051] Fig. 31 is a cross-sectional view of the stopper shown in Fig. 28 taken along line
31-31;
[0052] Fig. 32 illustrates a perspective view of the plunger rod shown in Fig. 28;
25 [0053] Fig. 33 is a cross sectional view of the plunger rod shown in Fig. 28 taken along
lines 33-33;
[0054]  Fig. 34 is a cross-sectional view taken along line 34-34 of the syringe assembly
shown in Fig. 28;
[0055] Fig. 35 is an illustration of Fig. 34 showing the plunger rod being moved in the
30 proximal direction;
[0056] Fig. 36 1s an illustration of Fig. 35 showing the plunger rod being moved in the

distal direction;



WO 2009/ 151472PCT/ US2008/ 082045 8 [0039] Fig. 19 a di sassenbl ed
perspective view of a syringe assenbly according to anot her

enbodi ment WeF200MB8147avent i on; [0040]Fig. 20 is a perspechGRES28&R204F
the plunger rod shown in Fig. 19; [0041]Fig. 21 is a side el evational
view of the stopper shown in Fig. 19; 5[0042]Fig. 22 is a
cross-sectional vieM/taken along line 23-22 of the syringe assenbly
shown in Flg [0043]Fig. 23 is an illustration of Fig. 22 show ng
t he pl ungé®>flod B@ Ag imavitlastiation hEFigr 3& Flreating theedurigontod[iD @ 4aqked gositian in
is an ill f Fig. 23 showi ng the plunger rod being noved in

t he 10di stgigfg\}(ﬁ}td?ggrtr@bn [0045]Fig. 25 is an illustration of Fig. 24
show ng t9@5§]l unﬁgr 38 mdnlenlaagetlw'whecﬁf aqostitiabportion diftke aypemblg shdyen melig. 37,

0046] Fi .| ust f Fig. .25.sh |
bor t1 o GPO8Hle pFhaors B UNBHRY ke PR ao el oAb epiypreet rod
after 3 hehgMaiged o tﬂa@%b@e@sdnmy@@ler ket glﬁtegebﬁfdrr@b beelaﬁd;&@& il i garre?l 7and

Is an illustration of Fig. 22 showng the p rod bei ng noved
t he proxil#890q; r Bigr Fois amdh{sﬁ@%ltqu%éf 3ﬂdﬁ@ﬁ@%§wn§uwbm h@ng)mmg%ﬁn the
rod; proximal direction and the stopper disengaging from the plunger rod.

DETAILED DESCRIPTION

[0061] Before describing several exemplary embodiments of the invention, it is to be
10 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.
[0062]  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
15  user to passively lock the plunger rod within the barrel to prevent reuse of the syringe
assembly.
[0063] Fig. 1 shows a syringe assembly 100 according to one or more embodiments. 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 disfal end 141 of the
20  plunger rod. The connected stopper 160 and plunger rod 140 are inserted into the proximal
end 129 of the barrel 120.
[0064]  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.
25  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.
[0065] 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
30  sidewall has an inner diameter, which decreases linearly from the proximal end to the distal
end. It is to be understood that the configuration shown is merely exemplary, and the

components can be different in shape and size than shown. For example, the barrel can have



[ 0048] Fi g. 28 shows a di sassenbl ed perspective view of a syringe
assenbly according to anot her enbodi nent of the invention; [0049]Fig.
29 shows aWéy284%158E@t i onal view of the barrel shown i n FGIUS20@/08204&n
al ong 20line 29-29; [0050]Fig. 30 is an enlarged view of a portion of
the barrel shown in Fig. 29; [0051]Fig. 31 is a cross-sectional view
of the stopper shown in Fig. 28 taken ajgpng |ine 31-31; [0052] Fig. 32
illustrates a perspective view of the plunger rod shown in Fig. 28;
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betng, MoV iy SiP PR R b oL G0 [0S0, 0B 1S B0 o 150,
di st als di i@l Olinen V63 210RA¢ALH LAY SRGIEUIZ QR BQBADARI] 122 of the barrel 120. As is

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).
[0067] As shown more clearly in Fig. 4, the barrel 120 further includes a rib 123 adjacent

10 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 cmbodiment, the rib can include
a ring formed along entire circumference of the interior surface 126 or a portion of the interior

15  surface 126 of the inner diameter of the barrel 120 (not shown). The barrel 120 also includes a
diametcr transition region 127 adjacent to the rib 123 at the proximal cnd 129 (as shown in Fig.
3) 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 (as shown in Fig. 3) of the barrel
120. In the embodiment shown, the barrel includes an increased diameter region. 125 adjacent

20  to the diameter transition region at the proximal end 129 (as shown in Fig. 3) 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.
[0068]  The barrel may be made of plastic, glass or other suitable material. The barrel
further includes optional dosage measurement indicia (not shown).

25 [0069]  Referring now to Fig. 5, the stopper 160 has a distal end 161, a proximal cnd 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

30  residual fluid and expulsion of fluid from the syringe barrel.
[0070] 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 proximal end 169 of the stopper 160. The stopper body 164 is shown as also including an



9 [0057]Fig. 37 is an illusiration of Fig. 36 show ng the plunger rod
in a locked position in the syringe barrel; [0058]Fig. 38 is an

enl arged vWOWOB¥I54+Br oxi mal portion of the assenbly shobl/P0E(§20437;
[0059]Fig. 39 is an illustration of Fig. 37 showi ng a proxinal

portion of the plunger rod 5 being broken fromthe syringe assenbly
after the plunger rod has been | ocked iy the barrel; and [0060] Fig.

40 is an jllustration of Fi 34 showi ng the plunger rod being noved
in the prigdarivarecassr s whwhéﬁaws He Serpppencaging entwgi 14§ of thsnplinger rod 140 to
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barrel to prevent reuse of the syringe assenbly. [0063]Fig. 1 shows a

syringe aisswneiele m@doplacedtding to one or nore embodi ments. As shown
o T8, SRR LR oS gl gl DA
st oppHY imosintabeiieHX o dishud enkl $41glancdadhailodyf148 keteBding betmgen theqaoxihhleend
comect 5 900160 320, Pt o 48 S0 LABELL S okl o
3, the basrogimall 264 e oA tlRYliMEr k@R l4051 Beideldmbbdfhem sloval) thethRfbOsress 142
surface 126 t hat defines chanber 128. | n one enbodi nent, the
chanber 1%gh q:{dp(agdd es atcxturc surface, writeable surface and/or Jabel.
[0073] Still referring to Fig. 6, the plunger rod 140 further includes a protrusion 144 shown
15  as an annular protrusion 144 between the thumb press 142 and the main body 148. The outer
diamecter 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
20 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
25  applics sufficient proximal force to the plunger 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.
30 [0074] 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



the contents of the syringe assenbly which may include nedication in
powdered or fluid form 25 The barrel 120 is shown as havi ng an open
proxi mal eW® 200815142 di stal end 121, and a distal wall 1PCI/USPRES/08204% al
wal | 122 has an opening 111 in fluid conmmunication with the chanber
128. [0065] The sidewall 110 of the barrel 120 defines a chanber

having a continuous inner dianmeter along the |ongitudinal axis of the
syringe. Alternatively, the barrel can include a 30 sidewal | has an
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25  body 164 dcfines a first distance, D1.
[0079] Fig. 8 illustrates the syringe assembly in use and specifically shows 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 140 in the proximal direction shown by the arrow in Fig. 8,
the plunger rod 140 and the stopper 160 move together in the proximal direction, while the

30  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



25[ 0069] 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

whi ch for nWO2OBEE47hi th the interior surface 126 of thePEPT2898/082045

one or nore enbodi ments, the peripheral edge 162 of the stopper 160
has a | arger dianeter than the diameter of the interior surface of

the rib 123. The stopper 160 shown in Fyg. 5 includes an opti onal
elongate tip 166 on its distal end 161 to facilitate reduction of the
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W 2000, A0SR R, 358 BEss A8 Srit, ede RS B B B Srbdifially BhoRies
t he stoppgpliedtigadif agtdd dorce enthd4burgbr fda&hﬁhgl nlgarnohodn bAO einBodiMBMG Ghhed €he

the stopper 16Q. A _perjpheral_ rim.14 provided to help retain
the st opp&fr %8%?1 Ocr?f'emﬁﬂ digtat dlf%‘aorimhe A’émaﬁrtrﬂd {Hbas indicgied by the arrow, the

barrel, datent ?ocpf40tr§@§esci@9 dieal sedichOof ﬁ&:% l{ Hens g%)@@{mri‘gqﬁe QRe-{ei@ted
plunger rod 140. 5[0071] The stopper is typi a |y made of plastic or

ot her easixia} distasesiaBl i@ Bad/owhiledhe btabpes 1t ismaals stationpray Blee stopper 160
desirabl g, t rub e ope

or use a TSRS AFRSRRY HERBHE HioRia P KL Elek B W B e B e R e
be unider sttapper oth e ibtesostunfape it 2Grefythis rbamelpmgsda&:r thahtthplrectiond | ferce created by
[0072]Ref ing nowto Fig. .6, r|n ly incluydes a .
bl unger rBh s RaRAei et b bieTne foaher S F T ptanoly | opentaieh o
a mai n bagst &ﬂ@erﬁbfdcﬁﬁdit{@cb@lﬁ%@ﬂ;ei-h@a@fn@@offﬁin P diskAl9 navdd ﬁieSIbﬁéJh ofthe
141. The pl unger rod 140 further .includes a thunb press 142 at the

proxi mal Rfracladied gialidiganse JAgepd oy cpaet wih fh?epr@ﬁ%bmﬁewhgm 160hthe

thumb pr f‘s‘&?})&ﬂ?éoféﬁﬁttﬁ'@ uh&E bl €50 9eg§r?f&tlﬂ5»eedm%ﬁdfeﬁ’1°ﬁ ,the/\ﬁlstaﬁal:@cﬁon Further,
surface and/ or | abel 3]Still referrin Fi 6, the plunger

rod 140 fthe forearapplied bid §uaerp$ glteaf@sﬂl@mtlmimcmdqupa'th@ptharm edgarl 62 of the
protrusi @?f“

out er dlgﬁ)%éfugﬁ& he p#ﬂﬁ@%&ﬁﬁ%dﬂ%ﬁﬁﬁ%%ﬁ%%o ?3%9%% &ggyléﬂ$ﬁn&m%°
t han t he mowedn tidi distelt directodn witke tHegrlurekr ©AA 481 It bre amlimdﬂrﬁ&t themm mey inject
enbodi nents of. t he ntjon, the protrus 4 inc S a taper.ed.
por ¢ on BAan gt Pl e b@lesal-ea B Rsotblinfedbreq i bf et b e cisa
the rib li2@c@ndid AL bhexparsosle d2Me @pirmkd Iﬂuheaaﬂﬁuam&r@nﬂlelmurtgae rod,

subsgﬂ;ent dlsc%§3|on of operatiqn of the 20 _syringe. In at |east
one efhodirAeid thehibe syripgryessexipngt paltomses .l-g%war 18 il bsuglpbed further

protrusi Qﬂttﬂ-fkﬂpécptcaﬂ\gam@eﬂ ﬁ'sle? |156tt9§15t1he tstl!) ér' z@aﬂagﬁthe tdi%tél QR $MBe syringe

plunger rod in the barrel he user onB out the plunger rod
in the bderrel 1C\Chlggﬂmrélﬂtgeémdllyt®ﬂx§wnl in F| gs 10-11). In certain

enbodi ne 1 r t
frangiblgh nec %ﬁ@g&ﬂm&fﬁ} %%gm oépgép kyqﬁgaﬁhﬁeagilnﬁog admm[
of the pldmgem tthe)dienfgtlnoﬁ mb@rﬂml@tddodgvalmmama 183 ehowr251 ngpﬂlvdﬁle the stopper
sufficient proximal force to the unger, rod ter it ha

ockdd I TR oRge cARetn Y HENRE Db BhEE M pracpaS B digonce
bet ween t1|3§ Rfet téstcmbenisddf aRGsytinge hiNThedhl RE§ ekfdled] theWlibthndEbetween the
understood that the frangi bl e connection or point 143 shown is

exenpl ar Proteengtend dig P%mhaah%sl@&eﬁﬁ@rwm fitapeentidi WgereineD?2 is the
pl unger rd%r%ce%ﬁ;@é’eﬁ‘ tﬁ@ f Vel H?S“izﬁitcé N9 %dl Ha$hp BB b e AleddiCakdiURIBTce
rod fromthe min provi ded.
132
30 [0082] Fig. 10 illustrates an embodiment of the syringe assembly after the plunger rod has
been locked inside the barrel. In one or more embodiments, the entry of the stopper-engaging
portion into the recess 168 of the stopper 160 (as also shown in Fig. 9) closes the gap defining

the pre-selected axial distance 132, allowing the protrusion 144 to advance past the locking



30 [0074] In the enbodi nent shown, the stopper 160 is permtted to
nove distally and proximally within the barrel when connected to the
st opper - enﬂ’é?g%"?f’ébbghi on 146 of the plunger rod 140. AsPGH/V$2045¢082045
understood better with the description of operation of the syringe
WO 2009/ 151472PCT/ 1152008/ 082045 12 assenbly and with reference to
Fig. 7, the stopper is capable of moving distally and proxinall y a

pre- sel ected axial distance 132 relative to the stopper- engaqg(;
portion. o33 (asmai clepibashors iadbediliedhe profmsion tlﬂfbgw arj @utgrj Jrasgetor grpater

respect t@.ihe uﬂk}" Hﬂ\;ﬁ\}re gﬁthe b BrrSIUe ﬁe?fﬁ?&?h a'mgz%ramghh En @r@ Fmdlh ShBSfifents,

may now be zero precia I'n mbod ment s,
the syri n@en\IMlQB idyis ihe mmtrusmntﬂéllnspdxsﬁht bamg] 128, and ppdvicrd ,prqndlmalencn\mmeet of
is a gap | nenr t(§1?403topper and the distal wall of the barrel. As

t he user g? & syringe, the stopper and the plunger rod nove

t oget Iter ﬂunseq pr Bigl MRIshehvg mwu@g@ asé‘ﬁnlilfﬂﬁOUSﬂﬁzvlﬁ@hpthb Saaﬁhlelmmbﬁaé§a @fsual
the syringe stopper and the p rod nove toget

| h
di st al d.%fk?r Thz?em?t}kerxlé@#gne&r%ﬁﬂ@ dh 1335 a3 818G §l6d r}@wﬁlo‘gé}%;ét The

the | ockifgtked din bl:QEQQ%ﬁ} T&%eﬁ'dﬂﬂﬁ@ Gidewsll FPMe RerroBS el e RHASRT 4 t'octh@Exterlor
ot her suitable materi al he protrusion may al so be conprised

plastic owrfacchaf ther sigauyadly i 3113 guarkeatshe be grintedciv) nly, adhesipély Wgéhedﬁ @dtexmred
Wi thin t Eﬁ%r@@er & seair%%éﬂe]cle [Pt%a}'t? cﬁuiﬁﬁ té’ﬁ%ﬁ-ﬁ% }}%ﬁal h?bgﬁanEFlceﬁlt AR % Tring

160 and unger
bot t olfed arﬁtpmlrtkcedi‘cumfemmcemﬁ th:ecmrleamll w liehn thecfoon sf @bs &mﬁdsecﬂ.&t?eglﬂartlmtervals
barrel

PRt he ot e rGREE To8e sEERRC b NSRRI SRR i f Folored

t he st oppipel G0 ainfore @[ﬁﬁﬂﬁ'&i@d)oﬁﬁnénh&héhl@ﬂcﬁﬁfanﬁﬂ@a@ 13)9 1ﬁ®lliet ﬂoﬂﬂ ofdfe @fmore
the plunger rod 140. The stopper-engaging portion 146 is renoveably
hel d in tIRETS BUITUPPETSoBCOIE G BPety rembhipeheraedco ffgrm uscrs the
[0078] I'n s'§hg%elzdls§blgdip bet ween stopper 160 and the distal end of the
mai n body 1 20 defines a pre-selected axial distance 132 prior to

the i3 edPP¥H cyligel3 showata plungsr rashAOchyingi aveisial indiratsiosdisnisy 9 0 tlisposed
remai ns % Jﬁ%%%]%c?éhé%'m&ééoqﬁorpi & N&s LR tﬂ@%s&?frﬁﬂ%ﬁ gb%‘ﬁg&_ gg?ﬁ%eg?cfe?%at&r@qo

pl unger er co |ned al on
axi al di s:taaﬂnc entigzl,ly fcsmgal eathehe sﬂopqver{chgagh@@ﬂmrod)f thh@hinger et ot $6 afldednm

t he di st f the b 1
i 51 ance BT B Ui TR e (icer ShalsP s e BHAFLI B gdhTastigpriied
the st oppeexididadyactst debiarsiccithatsd fitlkdloane stoppdr - en%@@ﬁﬁ% figh. B one or

illustrates the syring enblyln use and speC|f|c ows an
aspi rt i dﬁOFBFmEP‘i%WHG e éfﬁis icaiQr 96 APy B OIS RAFFR: & stlishpariion andgr can

the presegler MY¥eRlitOBurABST hB&tdpPELengaging portion. In a specific embodiment, the
indicator is a colored stripe disposed along the length of the stopper-engaging portion 146
between the distal end 141 and the main body 148 of the plunger rod. In a more specific
embodiment, the indicator is a colored stripe disposed along the circumference of the stopper-
25  cngaging portion 146 of the plunger rod. In an even more specific embodiment, the marker
can include text in the form of one or more letters and/or numbers, geometric shapes, symbols

or combinations thereof.
[0085] As more clearly shown in Fig. 14 a gap between stopper 160 and the distal end of
the main body 148 defines a pre-selected axial distance 132 prior to the injection cycle. The
30  visual indicator 310 is visible when the gap is present. The visual marker 300 is disposed on
the exterior surface of the barrei 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



applies a force to the plunger rod 140 in the proxinmal direction

shown by the arrowin Fig. 8, the plunger rod 140 and the stopper 160
move toget Wo2003H@ proxi mal direction, while the 30 PCT/US2008/082045

st opper-engagi ng portion 146 is connected to the stopper 160 by the
rim147. In one or nore enbodi nents, the gap defining the

pre-sel ected axial distance 132 is mainfai ned while the stopper 160
and plunger rod 140 nove together in the proximal direction along the
interior dinciienevile thy gopparicAgaginEapaBon 14this agaegetadetp theagtornsr LA by the rim
applicati o] o) t LS14 720 -
13 pl ungefrmr o%l %Oéﬂoﬁgg %@&g‘ggﬁ etgggn%@ niif-ﬂ%? e %‘écglﬁgﬁ 9§§Pg§%ﬁg@?§§ls
into the mymtan@é whnarthmmmeléﬂsmdrmmngenrodﬂdﬁ,mavheognthenglethe podtimal diretten

st opper bqd in t pr.oxi mal directjon together. to. draw .
e bat i oHOTE TS e sy o B iE R ARG e Vb LR a1 congpues
[ 0080]5i go b8 variiig®@ shows the syringe assenbly in use and specifically
dem)nstrates 5 application of distal _force to the plunger rod during

i nj ecti onl008¢ onds dptsEasdwHb reffrsase Toh':elgu%e"?’heéﬁﬁp?légg Qlef‘i?ffl@étslorfﬂﬂ%@”“ge

di stal di tﬁ@(foidng&' fo8 thé\Rs Y YNG4 dl&gtléﬂ@leQ&étthf %tlﬁg-sgé{ctédq@xl@lrﬁlg{%ce 132
t he plunger ro noves in a distal direction for the Iength of the

gap defi rﬁhngntlh@gﬁr%agélléoﬂela thix stepped bedarseins3ationary gpnsequenih ¢lesing the

st opper n a [
beonnce (1§ AREUONGT hial ISLRIOPREL ThE mfRIBNNS: BA R0 eceing
the 1O siooipein tie didd dirtem ofatise rd meetoj:ﬁcﬁr ablbws lies Mpeebng’agingrpeatcarl%
than the frjctional e cre ed 0 n in ortio
eneor e e puBEE rod BEREr D hE osholos e Wiier GE SR BRLD) |

one enbodhsRtlcarlPRER it My SEOMRSEIEY BYVAFci? AllEWOthe Rappet wldnl1 by tcmst»ceﬁithe
the length of the pre-selected axial. distance 132 and is in contact

Wi th t he SAPESI-FREPSIER Ao pppblpge wigikilityof the Kisud duienéer 3180 and t he
pl unger rggsA40 ReGoRe EI@arﬂpMﬁw'nrinthf%dqg‘ah@ 161@e @ssﬁal%a&&mmt dlgﬁsed on the

Further, 15 the force e user 1s greater

fri ctlon lbetwb?élrﬁnﬁh!églpﬁélrmﬁh@ﬁalb léagémbwmd\f@h@r@nmfﬁé‘? pme©81amél44 prst the
t t 1
Interior guidace, Jaﬁf'?ltlglfi t‘h%‘%fl!?g oFGhe st% -W-ipgigt?{ggf)&fl&??nté B dp%iszf Pﬁ% bfsthc

forced to hove in e dis irtec pl unger

one enbodiappat 160 Kees mlsceshcmsry irt ﬁ,@@t) ﬂ%ol tlnes etle @ap ulefiniof th&h@ra‘ &etlacd:d ax1al
aspirated,.qor e tedforc er in_the distal

G Pecti orfitger seiBpinglheroutie’ P ed g uon s o il Eisatie Sown in
| ocking tHigs. mluﬁtg%) I’Ilhé,locaﬁorptﬁﬂlﬁé pRdutibateldtive t6ikivirgel makeThdiYattsSwhilier
bot t oned. . Howe be descrjbed further with respect to

10, &Ousdhe Hlﬁ?g%é?‘i @%ﬁ‘%@ﬁ% logkghyEhindlabarest anchibe gyinag aswa}blly B#s hepa isSbied
syringe haus@lihe LIQGHEE RA i§ RRKR, HRIRSIsRA 149 if RexRANY %hjace{n@gﬁtﬂ WAEA marker

expelling the contents of the syringe, the plunger”rod noves in a

di stal dij08ctPue thhelngagrdd tsflocked, preeprowbsen éé mdlaﬂallﬂuaélaméo 1182 visual
shown |n]{% fowhi l e the stopper 25 body remains stationary,
consequently cI05|ng the gap defining the pre-selected axial distance
132. Aft €0088he clomtiiéh¢ sppodeidtérbthstyntingiethtaigeal neeler 80O hiyd thx psbdl éatiicatdre 10
distz&ce be meeg h} rotrysi an 144 and the peripheral edge 162

defi &% 8B ifi HH?nl 7O%herein D2 is the difference between

the firstjoslsgt ange, 1 D¥howa Mtk 535@1{1&?9&@&% PluRgerdo® N 80 Bl Reh REk&Kinahe barrel
di stance 1]2'8.2 An attempt to reuse the syringe assembly by applying a force to the plunger rod 140 in
the proximal direction causes a portion of the plunger rod 140 to separate at the frangible

connection or point 143. The frangible connection or point 143 is designed so that the force

30  holding exerted on the protrusion by the locking rib 123 while proximal force is being applied

to the plunger rod 140 is greater than the force needed to break the plunger rod at the frangible

point 143 and, therefore, the frangible point breaks or separates before the user is able to

overcome the force exerted on the protrusion by the rib.



30[0082]Fig. 10 illustrates an enbodi nent of the syringe assenbly
after the plunger rod has been | ocked inside the barrel. In one or
mor e enmbodWéEiP%1I51478e entry of the stopper- engagi ng porRGIFSAEHI820he
recess 168 of the stopper 160 (as also shown in Fig. 9) closes the

gap defining the pre-selected axial distance 132 , allow ng the
protrusion 144 to advance past the |ockigng WO

2009/ 151472PCT/ US2008/ 082045 14 rib 123 (as nore clearly shown in

Fig. 11).[0988 pr biz 48 slorvsitha sshige asscoblydn adoahsuretiongn sduddrthe stapper 60 has
i nner dia 2 r.di .

more embouprasiarort [ pticphing Boribh 1447 AcciR IO bR molertRRisilue of
barrel 120¢ imwedtiqr, elwestblspeprié&lamhlstopmenyging);ﬁorndnel{ﬂ dingenge @dpravids a user
5[ 0083] Fig. 12 sho a, syrin ass t.he barrel .
"hol udes. B0 GoSr MR R LR RUD0 HR oY ST AMPERaR WS RS f5choe in
as Nore Cle@addcy t6 Rpne, the pliiigheral 8dgeTvR JFAKK &b Jﬁa%(bﬁ‘asl Ndiggeet bivatbOohaR the
on the sidewal |l of the barrel aor can be added to the exterior surface

of the sidamery of teiteror Ruiface g ﬂ]@élbplr%ntféalmﬁnﬁ Vil atdgrsbena @nipdiment of the

appl i ed, @v&fhURG Siet %ﬁepﬁ fcﬁcéﬁ)ﬁﬁé %ﬁﬁgeﬁ“r@& 44 ffﬁ%e 15 xfn'la?f %ﬂe&foﬁumg rib
the syringe barrel. The ker can aring

ci r cunt er Bddecksfthe preipberdbedgalll2 of thb@tqpneltlréé i@ﬁhﬁ afn .’c‘kibts? thﬁ smu@edn%mg
regularl val.s,.ar ir e f ot i

SpeCI fic e}gﬁém PJ6 dﬁ% Rxﬁ%{é én(%r?t(erne%sjma?’ d(;fgtFE o g’erstfrh% rﬁo ﬁle& e\)’(\@IJtJ g greglcetaforce on
speci i ¢ teerbediihemhedget ckfethasrﬁnqu tiearthé ficteustefritaort exened he tlfeQﬁrmo@ftheC}n@per-

or nore letters and/or ers, t sha nbol s

Conbi nat | SRS EPEER OF o Hhcher o ERL Richaroufi Soe pObeR Subledionimal force is
15[ 0084] Elp%hecﬂt%tﬁ@ﬁl\dﬁgeardd unger rod 140 having a visual indicator or

di splay 310 di sposed on the stopper engagl ng portion 146. As with the
vi sual PR 300 tiReshprsua creaple fior 108 aascHdli RPR gicseringf tor arqther

Wi th the StBRET %@gﬁahﬁgen@%aehf?&h oy ftﬂ?eeer%maﬁ h88n 38 Fig BAYRAadOmbly
the exterior surface thereof The indicator or display can be’printe

in ink, adﬁe@swélayreh%%ﬂ adungear 1od 20 ead a§tﬂppa'c?é()om@gségaﬁlat e praxdmal end
that is f e, r or. re

enbodi nen(%fxs‘?oq)tpigllpz‘gdﬁ'gﬁ c?l %rtﬁggsg%l K I%? tﬁé gﬂmgér mggg';l)atji er n PPF! %% fhtfn
portion ghahger rodéZﬁOcmem’ceﬂ hngto «ﬂretpro:anmbmfdarfeha)lﬁarﬁehw% tm;ﬂpmge—Eﬂgag'taoged at

portion. | n a speciflgc,emodi e.in tor is ol ored stri
R noonn th mis R En gro ShBaPetReD, dbe bt SR Sefudbdn Rusile SisbyBs0
the di st aaviagd fhdén asr_d a&E@le&T&i the RPEYing ABthe HistdN &/aR 20D @ theldRth] chd 221 of the
nore specific_enbodi msnt the indicator is a colored stripe dispose

al ong@0 heark 230nt Bt A WOEsE ephpdinggrinplay inclusls ag igagiingt pel £9% fpr:@%clmg the
the pl unggeqik annullan2ﬁﬁtoet‘1‘1€'als@rv@aﬂsmc' TheCasSRAY i M50 fn@r% nggrﬂi«%ctmrbap

include text in the formof one or nore letters and/ or

geonet r i ®vehapaesdissantydh fnopshoyanrbi nat i ons t her eof [0085] As nore
clearly i 0 dt IS

of “the mat A oy St dfl Rl RSFAE BERRREERL A2l B30 By G
to the i ﬁh@birt@rfuﬂbmhﬁcludﬁ’m r1b32(23ylc®klmg ritnai gthéromedkGor Hckingithd plu‘ﬂ@ﬁ'r‘md
t he p is present. The visual r 300 is disposed on the exteri
Surt 220 ofiefh SR b8 o5 deut GE Wk A TGCT B ERaos T and e EEr Pphe
wi th ref en@AsEutfBcddfdhe BhreWhen the user applies a force to the

pl unger rod 140 in the proximal direction shown by the arrow in Fig.

8, the pllleger rideferting nemdio hig 4 SpprsspeetBE Hisveolt ghmpesr rod240nis shown as

proxi mal yaving a main body 248, a distal end 241 and a proximal end 249. The plunger rod 240 further

includes a thumb press 242 at its proximal end and a stopper-engaging portion 246 at its distal
30 end. Plunger rod 240 aiso includes a protrusion in the form of an annular protrusion 244
between the thumb press 242 and the main body 248. The protrusion 244 may include a
tapered portion 245 to facilitate distal movement of the protrusion 244 past the rib 223 into the

barrel 220. In some embodiments, the protrusion 244 has an outer diameter greater than the



WD 2009/ 151472PCT/ US2008/ 082045 15 direction, while the

st opper-engagi ng portion 146 is connected to the stopper 160 by the
rim147. | WO/ §47%ore enbodi ments, the gap defining tRer/US2008/082045
pre-sel ected axial distance 132 is nmaintained while the stopper 160
and plunger rod 140 nove together in the proximal direction along the
interior surface of the syringe barrel.jAccordingly, the visual

i ndi cator 310 continues 5to be visible. %86] As described with

r ef er enceinper dirgeterof thehkarrebatihe 1ib A2p. t Inait festtoap embedimenteths woifigyeationted the
pl unger rQg: ' ' j ' f .

pre-sel ec@gl& Eé;%%grpblg iazl? %&1 zééqﬁ%‘gb{srﬁsg%?%n% Elﬁ‘éa!sn%g 9}82‘11}11 8 P _aé{ q}\?ﬁ*ﬁﬂf %23t’ F\%IOCI{ the
st opper bddyger enel49sn shedtarronz0y wheaoths espuéotidrygs the owiingg akdeenbbiafas more clearly

defining the pre-s e xi al . di stance 132. The novenent of the

st opper - € g@i%glgs'%%%"f'“%i@S}‘f,“ss?%g’trﬁlgrallﬁ?%"f)al direction relative to the

stoppey  ajobeys t ee pluaRResd 2A0hGWA FuddRE iicfled fdenf oﬁawfear@iwmgﬁﬁt A;glgd Th the
c

nmove into the recess 168 of the st_op&er%q(as shown in Fig. 9). an
be nmore cieRadinens geawnntheifgngibly painti 443 @f teiRfenesn IRhAM ISalopasis betrgen the
stopper by stif 44008 MeBhuh B Bresd PROBEROFALINY amédumanqn@h&qﬁcaﬁm.
visibility of the visual indicator 310. [O _7]%5 more clearly shown
in Figs. AStoapef-cngagingponips G isnaslkded cdistad ssdd4 bl thh@lungsr tod 24| As

120,209, AR Wbl el AR RAG Y RUREHERY o bloer27. a
st oppHr - eagaghaigmpatimedrofiting mvérien nededes a bos-Oit attdvbnehiogelicr 568ab(asicans
al so sho in.Fi 9) ,al.so closes the gap defining the pre-selected
axi al di ggléﬁédémﬁggl,e %ﬁPW&"h@PWe protrusion 144 to advance past the
rib 123 ([@693yor eréte izl owstd @ 211 NwhicH Showslanadisbolifhent Shehels@ppér 280 habing a
the protrusion relative to the visual marker indicates whether 20 the
pl unger rdgalirad 2pbard ¢ proxierl and Be%h Agrerding et leastene Robedipepigie stopper 260
assenbl y iﬁaﬁdég%%riﬂhé%bégg? izgﬁggl%eroﬁﬁgea Qa}l{x}%‘Ehéﬁ%ribmggfﬁ%bgﬁ%zgeand

protrusion 144 i's proxi dj acent to the visua C
t he plSundwes ardirandter drestdedbian thiydiapretsr oh Hicanteddusurfacaldfs thel Bayrebatjthe lonstionef

1 v U3l 958008 LORPBLLR il B2oRPPLEELRL o B SIEELpL 0
in conbi ndtheodista] GA3F1 Fifghe $FpEinA6R td hedp asstniid gntind tatenthef the sygee. The
(04, 140 g bepl Lacked. Lo LN Detrel d20, 20 2t oIbl L BSe i
proxi nmal edi6gtdcoftdmaus asleast RAE tnBodifknt dTehP BRI IFethdrd thets@opper 260 can
separte ir?éluéehaest(];prp%p g‘!n?glibele connection 265 connecting the stopper body 264 to the stopper 260.
[0096] In this configuration, the stopper 260 and plunger rod 240 occupy the chamber of
the barrel 220 and the stopper is bottomed against the distal wall of the barrel. Further, the
peripheral edge 262 of the stopper 260 forms a seal with the interior surface of the barrel 220.
The stopper 260 1s connected to the stopper-engaging portion 246 of the plunger rod 240. As
25  shown, the retainer 247 of the stopper-engaging portion 246 retains the peripheral lip 263 of
the stopper 260.
[0097] Embodiments of the syringe assembly of Figs. 19-27 can also include a visual
marker 300, visual indicator 310 or both, as described with reference to Figs. 13-16. In a
specific embodiment, the barrel 220 of one or more embodiments can also include a visual
30  marker aligned with the locking rib 223. In a more specific embodiment, the syringe assembly
can include a visual indicator disposed on the stopper body 264.

[0098]  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



connection or point 143. The frangi bl e connection or point 143 is
designed so that the force 30 holding exerted on the protrusion by

t he | ocki N30/ 1B2E2whi |l e proxi mal force is being appl i REI/VBESHB2045
pl unger rod 140 is greater than the force needed to break the plunger
rod at the frangible point 143 and, therefore, the frangible point
breaks or separates before the user is gble to overcone the force
exerted on the protrusion by the rib. WO

2009/ 151452mgimnesss 0bs do82oa Setrgen doopprigon 284 shdke périphesat iedgge262 of the
assenbl y 4@3&E&melfggsrgmsp&stla{gcev\ﬁllch t he stopper 160 has separated
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The pi undBrissgat RO o Sngh ol SHRHEHHBIS (o1 SRl e ' auiiten
200 accormidnge s@pRtAda®rmeERAGhERRSxiMhl &mn&{ @spRiber tURRML dllicatloR ihfthe
enbodi nent shown _in Fig. 19, the assenbly 15 includes a barrel 220,

a pIungeﬁYﬂ@ﬁ%Zﬂdcﬁﬁﬂﬁﬁﬁ@%gﬁﬁﬁﬁ(Q%%wcgﬂranged so that the proximal

end of st r 269 t st f
241. The smper Zgi tzﬁeﬂﬁppﬁ%’ge@e %%%4%&?@1?%5%%&&&?%& ()ebh?%gb iGPR the

proxildal myngevfod Heridgapy djetipg. st ddcardig R24t legst amne aaiimdinadnt tolfi ghe present

pr oxi mal 9 L urt her .i nclu
Peedl o cARRNGT HAGPcEn S & e BF sl 28 GRERGLor6os it Shar RS B B
di stal waklect2@ 2xal dldﬂﬁlcelIBtZaihoemdmZEﬁg ap, whée 20c Bawppal 262 Gemdde stationary.

nore enb S cl ude, an. attach nt hub 252 for att ing.th
el o Do wdh 3P el ong <Eafinl G0 Be siqhioTeasns yoray b gd dshily
i ncl ude an@retRChic\eicsiaP at¥Edisthite 23eadh 6 ﬁladmtabﬁw(tm%p QYMH 1b1e connectlon
[0092] Sim |l ar to the barrel |IIustrated pFEVIOUS|% 4,
and sHEwrihe poppey 26Gand the plupgergeg 244 begiiytopraveiin P@Rﬂ’émat @fi@talzcilsectwn

| ocking rptygr ot hWhere%Bélhiflé)fhe'c%ﬁ!éh@gnfttﬁ@sﬁl BARE p gEI%%wnHAﬁJeM Qistal

barrel, haV|ng an interior surface wth a ter t
di anet er dafctidnethe length of the pre-selected axial dlstance 232 wh1le the stopper body remains

stationary. During and after the contents of the syringe have begun to be or have been fully
expelled, the distance between the protrusion 244 and the peripheral edge 262 defines a second
25  distance, D2, wherein D2 is the difference between the first distance, D1, and the gap defining
a pre-selected axial distance 232,
[0102] In one embodiment, the user may inject a limited amount of the fluid aspirated
or exert a limited force on the plunger rod in the distal direction to flush or expel some of the
aspirated fluid, without locking the plunger rod, provided that the syringe assembly is not
30  Dbottomed. However, as will be described further below, a user will typically expel
substantially all of the contents of the syringe by bottoming the stopper on the distal wall of the

barrel.



interior surface of the barrel. [0093]Referring nowto Fig 20, a
perspective view of a plunger rod 240 is shown as having a nmai n body
248, a di sWA20E¥EIY21 and a proximal end 249. The pl ung®GT/VHA08HETP45
further includes a thunb press 242 at its proxinmal end and a

st opper-engagi ng portion 246 at its distal 30 end. Plunger rod 240
also includes a protrusion in the formgf an annul ar protrusion 244
between the thunb press 242 and the nmain body 248. The protrusion 244
may i ncl uldé0H t apeliederpog topnt F&. 123, fvedsh {lhugratesd thet siringe \assaably after the

the prot :_}Jt}{gltl&? ﬁ%(fl gﬁl(Pﬁ%t beteﬂ%%g 1S o?é {thbQHEIF@ZOb ?l{er(%Ltalzglgverh t%?é@asﬁopper-

enbodi ne rotrusion as an outer diameter qgreater
the WO 20@9diis peTidPTAG ISROH8P 8 BOASLIE Fonnenigrn ZhiSarftiestoppkr 24068 abasa dlown

at the rib 223, 1.n at |east _.one enbodinent, .the confi ation of th
Syr1 nge B8Rty MR P ARG TR IS B S G AR Gy 244
past tshe toi divadadd, pdso eOsils 2203¢ tiprébygREkIRG Ahd HRinkér tdie24Riinsele #éMharreheno,
the user bottaons the syringe assenbly (as nore clearly shown in Figs.
25- 26 and’rﬁYeé‘Eﬁ%Eee‘éfePﬁ%/hFﬁé?n&?@P%’?%mY 5[ 00941The pl unger rod 240 shown

further ipgdddes aRckasd ndh% fFT%?QQi fak %?zr%ge%s isl MolviGn aIRRLIRR in

shown, the frangible point 243 o _t’he plunger rod 240 is |locate o
bet ween twiclpp yser@sieopts 2a reuan thesiengerassambly elber theiplungagirod PAD fsrenkgd bisale

P, o O ) U003 RO 1950, 1P SRR

st oppidr - ehgdigatiog qdenffictnt R4sinal $orce tochaplasgen rqal cangeg apedies »f dregplhunger rod
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the stopmam.anf HRIBIIReERE HictGedhaW fbRe bF the fdgibIdHoah of baEctRA.

enbodi man[E)lOOSf] the %tigc.)%%esrho%g(%hchg)\(/riin%g a%scmbly in a configuration after which proximal
force has been applied to the plunger rod and the stopper has moved to the proximal end of the

15  barrel. As shown in Fig. 27, the stopper 260 has separated from the stopper-engaging portion
246 of the plunger rod. The stopper frangible conncction 265 breaks to prevent a user from
disassembling the parts of the syringe assembly. As otherwise described herein, the peripheral
edge of the stopper 262 has an outer diameter greater than the inner diameter of the interior
surface of the barrel at the location of the rib 223. Consistent with at least one embodiment of

20  the invention, when a user applies a force to the plunger rod 240 in the proximal direction, the
rib 223 of the barrel 220 locks the peripheral edge 262 of the stopper 260, and the stopper
frangible connection 265 breaks, separating the stopper body 264 from the stopper 260.
Without being limited by theory, it is believed that the force required to break the stopper
frangible connection is less than the force exerted on the peripheral edge of the stopper.

25 [0106] Fig. 28 shows an cxample of a syringe assembly 400 according to another
embodiment of the present invention. In the embodiment shown in Fig. 28, the assembly
includes a barrel 420, a plunger rod 440 and a stopper 460, arranged so that the proximal end
of stopper 469 is attached to the distal end of the plunger rod 441. The stopper 460 then
plunger rod 440 is inserted into the proximal end of the barrel 429. The barrel includes a

30 flange 424 attached at the proximal end 429 of the barrel 420 and a needle cannula 450 having
a lumen 453 attached to the opening in the distal wall 422 at the distal end 421 of the barrel

420. One or more embodiments also include an attachment hub 452 for attaching the needle

cannula 450 to the distal wall 442,



di stal end 261 and a proxinmal end 269. According to at |east one
enbodi nent, the stopper 260 includes a peripheral edge 262 which

forms a se¥OY¥RI4The interior wall of the barrel 220 affdl/USRB08{52045

di aneter greater than the diameter of the interior surface of the
barrel at the location of the rib 223 (as nore clearly shown in Figs.
22-24). As shown, an elongate tip 266 ig provided at the distal end
261 of the stopper 260 to help expel the entire contents of the
syringe. [PAR7lst oppdhelrarck a5 shewi Hegre jokeerlyde Biss P pgpeler ppelydeaer cylindrical
havi ng a ' mak il L | [ ' :
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to the StQPRGI oEMEXBING BRI OMRAG: HaptdmdRloHAgREHIRI 2Ahp £87 is disposed
25shown, the retainer 247 of the stopper-engagi hg portion 2P46 retains
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enbodi nent s. can..al so i ude a visual 30 marker aligned wth the
| ocki ng i d?fg.tﬁqlima?i ?&%ée speci fic enbodi ment, the syringe assenbly

can incl ydeo® Vi sudefdrfic aakon EizspOSebick 3héwe ab tleaitp@imdn0dy tZb4topper 460
10098] Accordi ng_to one Qr nore e_nb(l:)di ments, there is a gap between

the st opgeringagodisialend 61 fndaprouigl gid #ore He5oH i%&yatzla@ga%? FRpemgnt, the
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include a stopper body 464 defining an interior recess 468 and a neck 463 disposed at its
proximal end 469, according to at least one embodiment of the invention. According to one or
more embodiments, the stopper may be formed from an elastomeric or plastic material. The

20 stopper may also be formed from other known materials in the art.
[0109] Referring now to Fig 32, a perspective view of a plunger rod 440 is shown as
having a main body 448, a distal end 441 and a proximal end 449. The plunger rod 440 further
includes a thumb press 442 at its proximal end and a stopper-engaging portion 446 at its distal
end. Plunger rod 440 also includes a flexible protrusion 444 between the thumb press 442 and
25  the main body 448 and a support 445 proximally adjacent to the flexible protrusion, which
provides additional stability to the plunger use and syringe 400 during use. In some
embodiments, the flexible protrusion 444 has an outer diameter greater than the inner diameter
of the barrel at the rib 423. In at least one embodiment, the configuration of the syringe
assembly allows for the flexible protrusion 444 to advance distally past the rib 423, to lock the
30 plunger rod 440 in the barrel 420, when the user bottoms the syringe assembly (as more clearly
shown in Figs. 37-38 and discussed further below). The plunger rod may further include an
optional pair of discs 430, 431 disposed on the distal end and proximal end of the main body



the plunger rod during an aspiration or filling step according to one
or nore enbodi nents of 5 the present invention. Wen the user
applies a V&¥¥W/BHRhe plunger rod in the proximal dir RETGIO03(0RA45

pl unger rod 240 and the stopper 260 nove together in the proxinal
direction as indicated by the arrow, while the stopper-engaging
portion 246 is connected to the stoppersj260 by the rim263. In this
configuration, the g;ﬁ defining the pre-selected axial distance 232

g
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moving thc presel ected axial distance 232 shown in Fig. 22, whi|
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whil e the stopper body remnains stationaéé. Euring_and after_ the
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fluid, wthout |ocking th | unger rod, provided that the syringe
assenblyIP§“W6F6H§§tﬁgFPQﬁEQ. However, as will be described further

bel ow, a [pp@] W | | Ehpplig@histoferdShringt RseaBly 400 taphlko alchido&imeNin@RES as
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st opper - more specific embodiment, the syringe assembly can include a visual indicator disposed on the
stopper body 464.
[0114] Referring now to Figs. 34-35, a defined space between the stopper 460 and the
25  distal end of the main body 448 defining a pre-selected axial distance 432, In onc or more
embodiments, the distance between the flexible protrusion 444 and the sealing edge 462 of the
stopper 460 defines a first distance, D1.
[0115] The aspiration or filling step, the injection step and the locking step is shown in
Figs. 35-38. As with the embodiments of Figs. 7-11, 14-16 and 22-24, when the user applies a
30 force to the plunger rod in the proximal direction, the plunger rod 440 and the stopper 460,
joined by the neck 463 and retaining ring 447, move together in the proximal direction as
indicated by the arrow. As shown in Fig. 35, the space defining the pre-selected axial distance

432 and the first distance D1 is maintained as the stopper 460 and plunger rod 440 move



engagi ng portion 246 to the stopper frangi bl e connection 265 of the
stopper 260 (as also shown in Fig. 24) closes the gap defining the
pre-sel ect 8@ H¥/RI47@i st ance and al |l ows the protrusi on 2762808084 ce
past the rib 223, thereby | ocking the plunger rod 240 inside the
barrel 220, preventing re-use of the syringe assenbly [0104] Referring
now to Fig. 26, the syringe assenbly isyshown in a configuration in
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rod 240 itgttberkethemisiidel direetityarkiel 362howh e apinapiasgmbly Gl0cehaglisiHdorce is
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oneg or more embodlments, as the protrusion 444 moves distally past the rib 423, a slight

25  increasc in force may be applied to the plunger rod. According to the cmbodiment shown, this
slight increase in force applied to the plunger rod is not perceptible to a user during normal use
of the syringe. Further, the ramp 427 of the barrel facilitates movement of the flexible
protrusion 444 past the rib 423. After the flexible protrusion 444 has advanced distally past the
rib 423, the distal portion of the rib 412 restricts movement of the flexible protrusion 444 in the

30  proximal direction. It is believed that the activation force, as defined herein, is less than the
force required to withdraw the plunger rod.

[0120] Referring now to Fig, 39, the syringe assembly 400 is shown in a configuration

in which a user attempts to reuse the syringe assembly after the plunger rod 440 is locked



sidewal | 410 with an inside surface 426 defining a chanber 428. As
nore clearly shown in Fig. 30, the barrel further includes a rib 423,
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barrel, having an interior surface with a smaller dianeter than the
diameter of 5 the interior surface of the barrel. The distal end of
the rib 423 further includes a distal pgrtion 412 facing the distal
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di anet er [GHUENETYSRFT-dPatgraly pechpragiensts desribad ip equpechion WithyBy praBogiment is

t he conf iigalidddi it Mast AR awodnedt 36 aRNAlntidh| OWes,ftBE apfeBrahtdfthEphrases
protrusion 444 to advance distally past the rib 423, to lock the %0

pl ung® rsueh a4 pre areots smbadiments,” Wihesktatnfantgdinentint T Rac eAkodiPeNLh g in
assenbl y T i : j I W i :

ol o) Tha mPuinll B TR b SgecteBfa noF SRty HELTE 1
430, 431 thd sposethbodiment odithe ahveaheh. arkdirieandremthe eprdtiopart featuresi siriptuys,

VO 2009/ ]iégtélr?a%f C-oll-j &%%&Q&(:;Q&Z%%? be combined in any suitable manner in one or more
e¢mbodiments.

25  [0124] 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
present invention without departing from the spirit and scope of the invention. Thus, it is

30 intended that the present invention include modifications and variations that are within the

scope of the appended claims and their equivalents.



21 448. The discs 430, 431 provide additional stability and nay have
al ternate shapes, depending on the shape of the barrel. [0110] As
shown in Fig. 33, the plunger rod 440 further includes a plurality of
frangi bl e connections or bridges 443 agjacent to the support 445. In
t he enbodi nent shown, 5the plurality of frangible connections 443 of
the plunger rod 440 is | ocated between the support 445 and the thunb
press 442, butcisime: f rangi bl e connecti ons coul d be in another

| ocation. [0111] Thg Th |stal end o the unger rod 441 further

i ncl udes a stopper EP& 041& rid “shown, .t he

st opper - engagi ng pob @H@ Egs'ldiy Wérlﬁabﬁ awg thétllVHiHn 1i1itﬁ’§0ﬂ47 for
retai ning the neck 46Bfie defimisg ophembesdor Attaineng fluokemeapedi ment  of
the invention includgasxandPerésed 4 diakl acdiBiiudarg atdieal swdll abl e

St opper 46015 conndid e #a 0Bk nﬁ%ﬁ%&‘eﬂ%ﬁ‘ﬁ%ﬁ%mé‘m‘“ﬁéﬁ%ﬁiﬁd; e
pl unger rod 440. In ‘?’ Salr%cé]&?lﬁe 58 ﬁ%\gﬁ%‘qﬁ lg—?ﬂg“gﬂﬁjbﬁgjﬁég per 460
and plunger rod 440 Sy PEREY dEvings ap Axi 16@2 with the
distal end 461 of t texteadipg romabeq@@wardﬁwdag@xngal e seelst al wal |
of the barrel 422. Khstiherdiatieecrsdahe bgrretl gerddies afoidhestaapper 15
460 forms a seal W tfgh 1%elrm§mé}asg§g£ apsemal ehdte barrel 420. As

shown, the retai n'@gﬁﬂ%iiﬂgt&gpﬂng or?.i 2 E@@g% eggﬁl% rkqlndpgrcﬁétgf 446

t th t
retains the stoppe ﬁgd@dpﬁgﬁpp Wé T ORI ng 447

reference to Fig. 4GH
and st opper - engagi n@ngatistad ﬁane@é‘&'U&% rﬂﬂ@ﬁyigo‘liléfa nBpEAodi nent s
of the syringe assemhilly 400vaidy vatlsn sant chaiaber, shalprosmk@rendas 20

described with ref ergeedii@a Hugab poeskbiheldistal endaidlidingmmdpment, the
barrel 420 of one or Jfg]r%alpoe rHB e gﬁﬂld%?@dhﬁﬂ{df‘i'ﬁcl gtmosya'

mar ker aligned wit h g % %ﬁﬂs,{b BP‘EI%SCAH ﬁ}ﬁ or

enbodi ment, the syrl 1832%‘4{% l}: ] %
di sposed on the sto GOt lepmaﬁecea lia@ef%%ye@erﬂa . 34-35,
e plvsgar rashd of t he

a defined space bet lalhetespﬁﬁpﬁe ameloatdhe ribhen
mai n body 448 defi nifogher juckuding ecicadt axd fhngibi¢ poteoi@anptis- one or

mor e enbodi nents, 1 Rgs dina kAR {M@%dﬁ@cﬁbﬁlﬂs%b%cpﬁpé plésion 444
and the sealing edgen%@gmo&flth@%lﬁhg)&pl%ﬁ 469 defines a first distance,
o a‘stopper having a proximal end and a distal end, the

stopper aftached to the stopper-engaging portion of the

plunger rod, the stopper being distally and proximally

movable relative to the stopper—engaging portion for a

pre-selected axial distance 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 rib in the barrel and lock the plunger rod in the

barrel to prevent reuse of the syrmfre assembly, the stop-
per-engaging portion comprising a visual display being
fully visible before an initial distally directed force is
applied to the plunger rod.



[0115] The aspiration or filling step, the injection step and the

| ocking step is shown in Figs. 35-38. As wth the enbodi nents of

Figs. 7-11, 14-16 and 22-24, when the user applies a 30 force to the
pl unger rod in the proximal direction,2the plunger rod 440 and the

st opper 460, joined by the neck 463 and retaining ring 447, nove
together in the proximal direction as indicated by the arrow As
shown in Fig. 35, the space defining the pre-selected axial distance

432 and the first disfance D i fo th

pl unger rod 440 rmg ﬁl@\ﬁ‘%@%@?%@?ﬁﬁ Iﬂé%hnﬁlzbg‘g 1%@?‘66 ﬁ er & ?thdu n
the proximal dir &engihle cengectim shovpisendwoyer ngﬁeap@sletnmr;ue@eo when
distal force is gppkied to the plunger rod 440 during an injection

B asrante TS TR R S AR L TR R e
e, I e e e

eap ng recess
468. Appli cati onppfhiedplanpé rddubmpéesa proxinel eidiad a distelaidon to the

pl unger rod g@ % HEISLePRSIud: gﬁ bR BEéH‘gEﬁﬁ&ﬁﬁé“&d& move in

tandemin the di contents
of the syringe h BB@&W’E"&PB@I PEHE H?é ﬁnPE 5P “ncgﬁﬁ%‘il ed, the

di stance’ bet ween t fiellid wingesspewbhyef daimd4 wheeeinfibe pednshen edge 462
defines a 10secopgiklissdsalisial mbRemanessile 1des rbdiby @efd‘lgnﬁmh(e bet ween

the first dist a ﬁ@%ﬁgﬁ'@%&%g%%g %1?1‘? 1 1?9 cﬁre‘%'il% @gﬁé@ aX' aI

di stance 432. erw se ere| n,
syringe assenbl yly X 0éict a linmted anmount of the fl ui d
aspirated or exert6.alhe ﬁleeQB fgsrepeblyrof ¢aing Ly NgwreinddeistoRes- di st al |
direction to fl Uéﬁgﬁhﬁp@ﬁﬁmﬁ@ﬂﬂleqjluh erﬁﬁhbrcalmelcréﬂm the stbphout
| ocking the pl unger s aflind K Lof honioge p%é)‘éi@ﬁ‘ﬂl)}’ i's not
bottoned. [0118] e(rrlfﬁﬁcéag oﬁE (1 ﬁgvﬂg) ﬁl st éltethe
syringe assenbl ydue¢igs g “]FSEI FAH0™HAS é@ 2 éle d{l hsi de the
barrel 420, the @ﬁ@?&ﬂhmﬁ%ﬁ%@dﬁ 1 pﬂ@llg%m&ist&ln@ﬁaagwgcrp@rq i on 446
relative to the ptoxpmpat d460tich esdsntthe bgapl.def i ning the pre-sel ected
axi al 7. The svringe assembly of claim 6, wherein the stopper-

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

per such that application of an initial distally dirccted forceto

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 pre-selected axial distance in the distal direction

within the barrel.

8. The syringe assembly of claim 7, 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 rcuse of the

syringe assembly.

9. The syringe assembly of claim 1, wherein application of

aproximally directed force to the plunger, after the protrusion

has advanced distally past the rib, causes the frangible portion

of the plunger rod to break.



di stance and allows the flexible protrusion 444 to advance past the
rib 423, thereby | ocking the 20pl unger rod 440 inside the barrel 420,
preventing re-use of the syringe assenbly. [0119] According to one or
nore enbodi nents, the flexible protruilon 444 permts the plunger rod
to bottom during normal use of the sy ?nge assenbly. Specifically,
the flexible protrusion 444 flexes as it noves past the narrowed

di aneter of the rib 423 of the barrel. In one or nore enbodi nents, as
the protrusion 444 nmopyves distally past the rib 423, a slight 25
increase in force #&D Ieswpag assenbly péclsimny srherem thapdarmiitng t o t he
embodi ment shownpf ptmé cehnedtionisnis mdaptedito viohaendpppliedidiof He

plunger rod is nﬁirc@@h@l@@ph@ﬂo@rfdzl1@1tﬁéaistﬂld"té&ﬁoﬁ%ﬂ%reél\sl @ the

syringe. Further vement of
the flexible pro IrFI; |5{1ﬁ8f }‘Of%{j P‘Efghlafla&ﬁ C;“"t“h aftel B¢ by e
protrusi on 444 his a@}a&cs btﬁ’ggpa%@e A% 423, the distal
portion of the ri bl 1 er@ggng:@s§e al@? 1:t“beffellléi@p13h@tp:nbt rusion

444 in the 30pr o aramﬂdmucwtpromnwldy idsrebteldi fovemion Hat plihgerrid vat i on
force, as defi nechuses ¢ha s‘rdp@el-eﬁgagmgrpdﬂn@ﬂfmr@lgeﬁ@@g fr8fh e Wi t hdraw
the plunger rod.stbfdet0 ] Referring now to Fig. 39, the syringe assenbly

400'is shown in a I er atte tstoreusethe
syringe assenbl ter e?%é‘ﬂf}%eudr%séﬁb‘f@é?g %ﬁ?}%ﬁp pper
2009/ 151472PCT/ U éFB@%ﬁSé‘ ?H%‘Frd Scsrf”@f aorexmens,obs yi ng a

wi t hdrawal for cé’toﬁéad?é Aderngablei nk wonneeting sxigestoppet #athei n t he

proxi mal direct |[dmloe‘-xp'pti|adapuedmo bfeaduffoncipphicatonsf Mebntigice to the
pl unger rod caugbrg @mmrfamgepfodhﬁh@lpmﬂﬁﬁar Affy.to separate at
the plurality of fzangLll, 1199 19?&1% re Aty 135 ?Léul b%?l}t?ﬂvj\f/aloff%ge

ol unger rod St ?%“"*V%XB% / fesf‘egl r%enﬁfﬁ%ﬁl?ﬁ ro A ¢
connections or gﬂln(g@ C‘{‘@f?“i‘]’lﬁ‘b .shows the syringe assenbly 400
in a configurati oAdalhesyringessprbily oiicldiorkevikasintbe praviptdled to the

plunger rod andehiefshobmeel fuiaheroygphrises h Manpe axd vl dR0RM <Al t he
barrel . As ot hepfhisehdBSE Hied é?ﬁﬁgh%s 4 H@e Q‘ya H’glceﬂgl%hgé thhe
stopper 462 has, Ifé] ééﬁlﬁa(ﬂ{ ﬁ%@%& eater t iamet er of
the interior surfac é 8 at thelocatlon of 10the rib 423
and therefore, appbidatirgipesissambly ceniprisitgz force in the proxinmal
direction causes tlbarrel 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

nner 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 locking rib having a third inner diameter greater

than the first and second inner diameters, and a ramp

exlending between the locking rib and the increased

diameter region;



stopper 460 to separated fromthe stopper-engagi ng portion 446 of the
pl unger rod [0122] According to one or nore enbodi nents, the syringe
barrel may include identifying information on the syringe assenbly.
Such information can include, but is not limted to one or nore of
i dentifying i nformation regarding the?ontents of the syringe
15assenbly or information regarding the intended recipient.
[0123]Reference throughout this specification to "one enbodi nent , "
"certain enbodi nents,” "one or nore enbodi ments” or "an enbodi nent

mralans that a pa(rjtl @Hbﬁfuof &@ﬁluhgen%ﬂ'lﬁ@ﬁﬁg@ rd¥@HRL bk o dB8tal end,
characteristic descrjhed | eﬁgﬁgqg@gﬁ&?m%ﬁ)cdfeﬁ dﬁp’g%@ [I[ﬁ do?he

included in at |east®on

appear ances of the ol B’ég%‘bméiu% léjébpf??béhgled?mﬁﬂ}l‘él hgent s,
'in certai n enbodi mephwger radh agnaindrwiskydiornn extmdingbeimvesnithei nent "
in various places thdgugheut ploRiabpedd bf €lad | nmo@f@ocmozi ﬂ@ﬁﬁﬂésa“ Iy

referring to the sanﬁnﬁnﬁpgfdiﬁmm%xfekaalqonmﬁwg}mn'f pﬁ{@ & Lhe

particul ar features ures may be

conbined in any suit Waarfet © i?ﬁ@%ﬁ%ﬁ%% it ﬁ@gon

25[ 0124] Al t hough t helTm&Y EiamelsT reddhe Mhargasaed deter indudig &
ref erence to parti cuplaraléyteddiamgiile bridges disposedinmpendabend hat
t hese enbodi nents ar@fﬂj@rrﬂhﬂoéﬂfodshﬁ@tl ve of the principles and

applications of thg Pdi clqlﬂyep &%nﬂltel‘ﬁl l, db‘? (ﬁPtHf” fxﬂt 115(9 t hose

skilled in the art A ﬁ}[ can be
made to the method gg ];%érg ]‘?h BF’é 'éﬂel‘blp \I” PR WS hout
departing fromthe Pg HeE ﬁ@}\bfﬁ’é proxmally t s

30i ntended that the lpﬂ'é@l@lﬁtaumeéﬁ cmd ianist] udietamodi relattvei tingheand
variations that are stopdrrertgagimcpmeion, stéietlmppdrdate cighendand their
equivalents. 24 d aémeslo r%ﬁhﬁﬂﬁtﬁé{&@ﬂﬁ"rhe%%l 'w%ll ef g barr el

i ncluding a cyli ndr'lﬁﬂel 1 Lla 7 133 1%,39& ﬁltﬁ defi ni ng
a chanber for retain. n‘%H éﬂ & ]cofj %stal end
i ncludi ng a distal Wdf al?ﬁs ;51 gﬁ‘éﬂ 11} H%ﬁ’ 1P #1i d
communi cation with P’dg‘iﬂfé?ﬁiﬂéri 1e barrgl 1 preani rause pd @j}’l‘algﬁ b

adj acent sai d proxi masemshly, hel stoparertgaging partiax icainy resigg &
extending from the widudl aligylds tetng Pl xisible bafdrs waMnithatdiihe

di aneter “of the_ bar riglly et asesedlsQpliRoBEBLTRNbACr i b tovar ds
the proximl end y6 The byrmge assembly of claim 15, wherein the annular
protrusion is tapered to facilitate dmal movement past the
locking rib.

17. The syringe assembly of claim 15, 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
dircction within the barre].

18. The syringe assembly of claim 17, wherem the stopper-
engaging portion of the plunger rod is connected to the stop-
per such that application of an initial distally directed force to
the plunger rod after application of a proximally directed
force to the pluncrer rod, while holding the barrel, causes the
stopper to remain stationary and The plunger to move the
length of the pre-selected axial distance in the distal direction
W1t11111 the barrel.



an el ongate plunger rod including a proximal end, a distal end, and a
mai n body extendi ng between the proximal and distal end, the plunger
rod being distally and proximally novable within said chanber, the
proxi mal end including a thunb press, 28he distal end including a

st opper-engagi ng portion, the plunger rod further including a

J' flexible protrusion between the thunb press and the main body, the
protrusion having a dianeter meater t han the di anmeter of the barrel

at therib andthe r el
frangi bl e portion c1 r}ﬂgg&ﬂ%g gb% {l}ﬁlee% ﬁ@gﬁpgﬁedl sposed
in a proxi mal enflERSY rIl‘FB MZLh §o 1

proxi mal end and wrcﬁus;haﬂlateﬁppllcammﬂﬁp&p@@n’fmu@ts igtagdky dh’@CTCd

st opper - engagi ng fparettoahe phutokerqd cmges ﬂrmdop%%llemﬁtpmpgér oditog
distally and pr OthéﬂogefHéYﬁ?ﬂﬁ diﬁhpéﬂré’cfhdﬁ)wh SPRRR] nSaRei Ng

ortion for a pr di st al
gnd of the stogp%ft'éﬁe(??éa% e?tﬂe is l%%ﬁeg st]tt %ngﬁnﬁﬂﬁ"barrel
the protrusion i 31 é%lﬁ’fé’cﬁ‘)%blgﬂ & d]?‘gt“gi”1‘]§cep§al“lbhg“"‘tili €in the
barrel and | ock t%lﬁgm@ﬂ lebarl‘i?halld1h7bﬂ)eﬂ1¢QIUI‘I.%?rméweﬁh@hﬂé[ﬁe of the
syringe assenbl y fo phevest opperofehgagringe pssemiloy. conpri sing a vi sual

feth.

di spl ay being full ovTEé bendeiRes 1A of Blafinal9, Wﬁatr@mla\p ﬁbﬁﬁ@ﬁed force
|s applied to thg t‘fql %%ﬁa]\%g%r?ctgéforcﬁo tﬂ_@nﬁluﬁ%f A9y S;ﬁ“BHJLY of

claim11, wherein

£ t
nore poi nt conneltioE aJV311§edﬁlh%&gQP?ﬂ E A@é@ﬁ%&ﬂ’ con%q&?es oo
further conpri si J@Sholi@lﬁlf%l@! sﬂa@dmﬁwe@&mnp e break. f | exi bl e

prot rusi on. 4. Thelewviinge a@%ﬁb@k&f&ém@ﬂ@ mléreu\f\’ﬂfér l%b e main
body of the pl qugr r&@élztﬂﬁ@{élﬁ 3fl?1‘ic9§hgﬁ end,
the st opper - engddl] 1031?‘%%%4‘%% op 3% ngpﬁ a5t (s ?; ”?—LQ s§’r.yn32
assenbly, of cl a| Wn@fré?gf’ 1%5en 18h. Pa&ﬂlemlaﬂh@ ragngt al

novenent of the ﬁFﬂlﬂi@Y@Bad‘éftilqg;nefllt@fﬂl@@mm]al‘r}ufomlmomh.ttaﬂypesxt| on as a
force in the di ghakitdirection is applied to the plunger rod. 6.

The syringe assem3yTREs¢hHahdhskeni¥EbEERIHNG, ﬁ»th‘éptﬁg u}ﬁd]g?;&ﬂpg portion

ol o) onder SafigheoBEhRle %ﬁﬂiﬁlﬁpﬁfeﬁﬁ% @b e ol unger
rod, while hol dlﬂﬁlgeﬁ'er aaﬂjreeﬁcgjdlau’g #?‘F?él S PEBH Meﬂlﬁ%l $funger rod
to nove toget herl§ HORPEE 3 GanIsceithicstopra- QM%IEIHEIPQI@OH@D detach 7. The
syringe assenbl \frah thé atappér. wher ei n t he st opper - engagi ng portion of
the plunger rod i 24cDhesgtigge mehﬂﬂy%h“@nﬁﬁfwuﬂlﬂe&ﬁﬁﬂle%&m gation of

an :nl t![al di ]?t"ﬂlhﬁexdbélﬁ 1‘§é’s 5qE %otsp‘?it HEéJB 1111ra|(1’@118 fie 4 whil
appl i cation of g hraxl, Al ¥&"ﬂ55‘>§?&§ PO §?%anc§ﬁart§)°and the

hol di ng t he barr cau
pl unger to noveP ﬁﬁé:qréﬁ th of the re sel ected axial distance in the
distal direction aﬁtﬁh%bxm@wmb of clgim Pevhoneimggpoaspelibl y of
claim 7, wherei natie ft eppertimuoyagprxipeilyi direofedt fecel snghe rod is
connected to t hehsicepped, tﬁ@(JBcEJh@tn@gRi\ﬂeﬁ?st I%'Stuﬁmﬁo%ﬁ{dl% us

distally directgl ﬁeﬁg@r&@&aﬁeﬁ g 025 W h%ﬁ%%%%e:ghe S8hper ana

pl unger rod to é (l: thin the
barrel until the §to ?Fy?’éfa%ﬂ%s?n% 1 Lenly 38%"31%15](%3 BEP¥le| |

t hereby al | ow n§1"‘t the bardduribeneniinsisesa Hange gngterdistaé rib in
the barrel and Emd;lafﬂieebzp‘r&lrfgﬁhercxdnpnsemzenbedieetumwlapuﬁmbm reuse of

the syringe assenleyopening 8f thEearsslr i nge assenbly of claim1, wherein

oppL i caton o 2 BOMIBdhi gl o ﬁmg BAEh UAg8Lapf ter the
e e gl el
the plurality of“g8i Hit""{%b‘?lﬁé'é% YRYstL eﬁﬂhﬁk'@@ hegralionedpek ghe

appl i cation of lahflilgﬁtemdmlt the bhwelyér predeitrrethe afi Steabyrdingect i on and

assembly.



13. The syringe assenbly of claim 12, wherein a continuous proximlly
directed force on the plunger rod causes the frangi bl e connection to
br eak. 14. The syringe assenbly of claim1, wherein the proxinal
end of the barrel further conprises alange and the distal end of
the barrel inrther conprises a needle cannula attached to the opening
of the barrel. 15. A syringe assenbly conprising: a barrel
including a cylindrical sidewall having an interior surface defining
a chanber for retaining fluid, an open proxinmal end and a distal end
i ncl uding a di st al 2&walilie syagegssamblysfioleint harforiveoaghpiisintg aii d
communi cati on wi vYisuslhixhrk¢radisposed be thb el ﬂxﬁhhemah&Mﬂﬂﬂuﬁ first

i nner di amet er, RckigkiiBguth khadiB&eiie (ﬂl‘é’tall BRIYI]Ae @ pend

havi ng a second I d neter is
loes Phan the | |¢&i€§&rgﬁhﬁ &‘a'ist of &tﬁﬁ%@gr%gotged:}o E‘g fﬁg on
| ocat ed pr oxi mallfr)% Iﬁlﬁbﬁlﬁ C? ﬁ‘g’m ‘?HU PR’ %RHC gPrQX{IW a Jﬁ"ﬁ‘élﬂt di anet er
greater than t hdofiedecking ribekodigtalhmedoeim te (e yisuahduakeniop

ext endi ng bet wedndioaee thecdnger fal iaddckekin therbaasdd di amet er r egi on;

27 an el ongat e plwg&esyﬁﬁéeaggéhm BRI éﬁf@ end, a distal end, a
S R T AR S0 SR e

rod, a thunb press
body portion extendt F@CB@F- Uie ¢ g8 “%%ﬁ%!nﬁ%&) Pich AR of t he
plunger rod, a flepr@Kienanend andpr distalstrshinstuding aglistablivall y from
the plunger rod hdavigy anopatiag titratizdegh o1 Baidasorhhamniddtiensecond

i nner di amet er and wikig spidwhgeibarod furt her i ncl ud| ng a plurality. of
frangi bl e bri dge%n‘i:‘l&ﬂ%ﬁ@ dlﬁre?rd)(ﬁgﬁ% f&ﬁnﬁlf 1sfé rod; and

a stopper having a er

4R
attached to the stéﬁ?fgg?geer %}%{j‘P BBWC?IBJA)CB edt’r‘lte ﬁ"él’en t he
st opper being di st $14HIURRAr BhR] W#llbwr%\ﬁém@@xgmlmd@ﬁﬂ@d axi al
di stance rel ative Phlllg%r@d mﬁ@rm&xmdxgimgarponbﬂm,dnﬁgubémtd&ﬁt when t he
distal end of the diodper angd proxgesteaets ofithd plfigdirsiial wal | of the

barrel, the annuha [ a igtal l ast
the | ocki ng rib i n‘;rzgf’@lt hd$ifNa ORﬁﬁQT Eh&dal cPa Qf*éf’aﬂ (ﬂ fkal ly p

t ﬁﬁﬁcﬂe %lgg € er ro the barr el
0 prevent reuse o %e §i ng
portion comprisi ngPX ’\Hcgﬁ @3 ing ‘JF‘HV"\J' sﬁ’llﬂxémﬂ Yore an
initial distally dllméb]afdfeﬂ%ii\@Oltbeétfmneéwﬂgaomgqvqﬁl@nger rod. 16.
The syringe assenisaps dor bickimg i phhgeetad imhthedrartd]ao ppeantusi on is
tapered to facili tﬁu@e@ﬁl&@éwﬁméﬁlb PashehBe HREAI M dfithe 17.
The syringe asse”bét)égff:n% éﬁ‘bght]a tw‘f’t’ﬁ‘?ﬁ@ﬁ{}tél a]f&fﬁlx%emn%ng I ng
A

Dobt ot Con or 5 cRptrdtbd BrOSIG e ikt s G §ERe pi.

application of a c fie pl unger
rod, while holdlng Keb BEESSel , causes t he stopper and the plunger rod
to move toget hernieans for sspavatingat kast apowieinbh théplmer ebd 18.

The syringe assentfrynotlfe miaai body ,upmh linatite oftachRetivenaagi ng

portion of the pl uﬂg@én{%ggﬁxﬁg {{% ﬂfgﬁh@@pﬁr d: §Hgh that
iefit

 Tor “appl | cati aneaf Krdepfathohd bé%&fté%nf‘ FobfiegPy Aphnacr’ oo

whi | e hol ding the WW@ 1011 usé@ PERXIPI9E £OKCS P1ethe BIWSEST i onary and
t he plunger to movied pad| ength of the pre-selected axial distance in
the distal direcindosatod tiéanst frer haticating B& 1 pldigersyd nge assenbly

of clalinl8, wherdbskéd g, gicopRes]- engagi ng portl on of the pl unger rod

s connected to j§ .ont i nuous
Idl stally di rect ed(hel;)lfefzﬁ}}{l e%lég&lbt]ﬁ%g%ﬁ@ai e@“ﬁ%’é’ Egcflgﬁpiar uaﬁd
pl unger rod t o’ \'t;%rcpd éetsﬁ “}Hf’c Ackivatign f ‘ali'creectl on within the
barrel until the:lstﬁ}@p“@rngee%séﬁ@bxn’écmlm%ﬂ vehereof thenuenas r el |

t her eby per mi tfoirsgpataeingres deast agyeationsifahe banfdeexodns |@evance
distally past the locking rib in the barrel and | ock the plunger rod



24. The syringe assenbly of claim15, wherein the stopper further
conprises a stopper boss at the proximal end of the stopper and a
frangi bl e link connecting said stopper to the plunger rod. 25. The
syringe assenbly of claim 24 wherein, _.upon application of a
continuous proximally directed force g% the pl unger rod, the | ocking
rib prevents proxi mal novenment of the stopper and causes the

frangible link to break. 26. The syringe assenbly of claiml5,
wherein the proxi mal end of the barrel further conprises a flange and
the distal end o r L38& RANGRMI®

attached to the ad a@gupﬁfeﬁoxf ?{ ? c%ﬁg shell eﬁ:ﬂ{lhggoﬂ%?enbl y of
cl ai m 15, wherei €& ]1‘4‘5 d no VI Si

flexible protrusiQ&rJlﬁFs111 ‘%TF d to advance distally past the rib in

the barrel and IocRZITﬂeaewrutye&b%I@blmf ¢laun By wherain thy $oppar-r euse of

the syringe asseai@dra/crmg%%moﬁaf thhelunger ngkisasnartied tofthestapm 15,

further conprisigg- & a‘ﬁ%hcﬁ‘asdtﬁﬁﬁfﬂlo% pr&enkaly @ected al i gned

wth Che Tocki ng) iy fbﬁw AREREIThEirel ChhesshoPper 1S
f%& e i@

in contact with f the

protrusi on novesSPOPBRT B’é B E%cte“ﬂ O pRO%E %ﬁrdg‘ aaB’@ﬁ‘tl ]@ t he

|l ocking rib to dﬁB’?@m(myV\aﬂ}l&é 8l-t he visual marker to indicate the
plunger rod is Iock@dllt%yﬁ*hgebmmmbW @fclait 3¢y whoetativsitpyer-
conprising: a baélﬁ&cijalha(ﬁib%ﬁ]gfﬂlec Ylhaer it cohdevet o iayitag- an

interior surface i en
proximal end and’3 CE ﬁtﬂ%@gﬁﬁﬁﬂ@ﬁbfﬁﬂ‘imﬁ%l aistl ﬁwé&e&i oreB1OP

?ﬁnc w&g an
openi ng therefflﬁhﬁu ST PG H Do E@%@ anber; an
el ongate pl unger qfﬁ‘élt%giﬁ Ay IgehF ing thy né‘F B%F

st opper - engagi ngsipppei tnhrﬂln@latbé@lltmdry tesddihetpdrmgerd oomoya an i *t‘unger
rod, a thunmb predistAtditdeeoprwithimehedmered. f the plunger rod, and a
mai n body portion m{wv@ﬁol@%%y@ﬁﬂlymlﬁhﬁsslwﬁé&fénpﬂ@@n er-ends of

the plunger rod; ng ctlm 1an9&oesdr§§coﬁﬁ9aa&%g end,

ﬁQS,SEﬁEDSOSLL?Sm i °%§ A i‘{ﬂ} gﬁj;aq %;F'vgn?ﬁr
oa In

the stopper - engal§iregtpdiet erﬁ'@éﬁ@“ﬁ?ﬁrt 1P SEMINTY 2B
the barrel to prmmeatogﬁhstencbhe distalsyreictign vyl hamplamid ee di st al
end of the st 0ppﬁ6?p§r feAckenthectistal édd dhéedasted) theedty afgahey barr el

md an activati ofe eSS for 16&1\%9&1% u1@ef@&&tc¢ﬁrév§nﬁf&%'qé%¢ﬂﬁ@ t he
t hunb press; rreans 338@%5\2 | east a portion of the plunger

rod fromthe nmai ;Bi&g ] g) Q}ﬁatl on of. a deactivation force in
the proximal dire 5Y nE‘F\é %‘ [EPMYEENd means for separating
the stopper from tehearpekinghidinga cyfadrigphtiflewsl] Savom sumtedrent
proxi mal force on tBarfacanigénirpd ,chanber ddi pgioingEand, doopémdi cat i ng
t hat n‘;[)Ihe p:c un?er r (2)§>rb§1ﬂ1ﬂc&ﬂﬂ anfl 4 AastHlasi@includingOa dh'bt@l sl nget ]
asse of claim an the
deact i v;t ion force. Iav aly i@?tﬁ&%ﬂ%{%ﬂ% ﬁfcﬁ?oﬁliﬁn &gb&PV\her ein
the means for separ &t ipHESChp s§1§?}pﬂwgﬁ 1l IEIH]@ g;lear bd i's
| ocat ed said proxnna end and a ramp having an ax1 ength

extending from the rib towards said proxunal end sucl

that the diamc‘rer of the barrel increascs along the ramp

from the rib towards the proximal end;

an elongate plunger rod including a proximal end, a distal

end, and a main body extending between the proximal

and distal end, the plunger rod being distally and proxi-

mally movable within said chamber, the proximal end

including a thumb press, the distal end including a stop-

per-engaging portion, the plunger rod further including a

i



30 adjacent the proximl end of the plunger rod and is operable to
break a portion of the plunger rod when the plunger rod is | ocked in
the barrel. 32. The syringe assenbly of claim?29, wherein the

st opper-engagi ng portion of the plunge¥ 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

st opper and the pIunger rod to nove together in a prOX|naI direction
within the barrel. ai.m wher ei n
t he st opper-engagin 5 Ihﬁ f%é%ﬁﬂ?wgé§§ﬂg gﬁgﬁ) Fﬁﬂgfﬁ@% to the
stopper such that a Weﬁrogﬂb%}al ‘HEY %qpé{?IPSIg‘i?ﬁFeéélﬁ%H force
to the plunger rod & @éllialéféﬁﬂl’loé‘é]ﬂﬁ? barrek athp roxandtheplungecrat f or ce
to the plunger rod, fuhhkeirobhdingat tdest bae frahgibtapsaiod dmnmptiopper to

remain stationary anﬁobh@mw@m@mgle éﬂ@ﬂﬁebﬂoﬁﬁ di&d 8l a gigxect i on
within the barrel. ‘}da-f‘ﬁncsﬁﬂ{l Pcalm 3, wherein

t he stopper-engagin Qr er nn d to the
st opper such that % Eippgﬁt ang% BT‘BBHP?%E&EH&%?}&%%& ’&‘ir % ed force
to the plunger rod é aftagheq i Stapperpt g pediqohthee
together in the di susémngnrrredmlohthattanml thiee'thta ewd ofithid dtopper st opper
reaches the distal énihantadievitlatreatistal atlelfYhebaadi 1 fiddghneans for

'3§Ck'A“§y§ e ! gggggﬁw@umnw Ualet el aava celtd?@t éﬁa'a%ﬁe?ﬂflﬁgglnycal |
sidewal | having an i n‘%lg%?gféﬁ 4&‘[11% ?ﬁ%@ i r%’%ﬁ?it%\?é et ai ni ng
fluid, an open proxi ﬁﬁ‘imgh‘ao SEIIPES el ﬁéTQP(ﬂ’Pﬁ‘ Ngagngt al wal |
havi ng an opening t-REFEehEOUMPRISIHE alasun! chsplayibeing Grlywisiblsai d
chanber, said si dewhkforemal indialglistally klisdfatforte foashlprdbwi il end and
a ranp haV| ng an ax ainoleemg@h extending fromthe rib towards said

proxi mal end suchsghat,t %'éca’i@"skﬁfbng of{é]gml?%rsr QJYhérHﬁ{ ﬁ?csﬁﬁ al ong the

ramp fromthe rlbt nger rod
including a pr o§?‘ﬁﬁ$ éﬂ‘a‘%lbll 8P§{1%‘2r§“°éh8°ﬂmeaqﬁﬁ HIEBBEF Eﬂlgndl ng
between the proXPRBPCURHS: di stal end, the plunger rod being distally
and proxi mal |y nodablke syningeassaitbly hhokbin 35 fetiprosinmisiegd

includi ng a t hustppurepsoxinhdlydidihadniaodhe flekilde pgousibapper - engagi ng

Eg{;}e 22 Tth get ELungsrThed fPIHBE%EBIhH%HPmea 1Eﬂe%>flﬂ9éo ik 3};“5;0“
BB Wﬁﬁ% ab O T gﬁ d“mdea(ﬁ‘lﬁ Tand t he

di aneter greater
pl unger rod furF’ﬂ ﬁFﬂEﬁt (ﬁnﬁ1 11%\]5"%%%%@156 yeenibe man

conprising a naPPéwés ﬁ}lﬁﬁ@meéeaéﬂ@@gtpcm’HOU|0§|@b@phulg@ra{oqbr oxi mal end
of the plunger rosp, ﬁi’@@éﬁuﬁ%@ﬁl \51-‘6911%55%&@ CL a distal

g, Soneeh ol s AT B AT
contact with th%ﬁﬁ%ﬁgﬁé] 11'6@1;‘?\‘@&“%)8& pEre 1y e 1Pk dhesligRas r usi on i s
permtted to ad 7 VRS he rib in the barrel and |ock the
plunger rod in tht) Harersytinpe apseublytoficdaine3 Sffutiher syihipageagsenl y,
the stopper- eng@@m\mrﬁh@ms&g@alom&tgst % éz%hhﬂ'thé’li%@ 1?8& ng fully

visible before 1?1 a ﬁ'\@l{endﬂﬁtbg 1¥e LG 15(1’1?3 rw gﬁg'@ﬁ[dnt ?h;he

pl unger rod.

narrowed frangi bl e lpSﬁ 0.y hergreths stgmper-
connections.  CIFAZ 1113@0@@{1 eaﬂwém rpdos cengaied s tifastoper

conpri sing a sypponchpthax upahl apptiasoandf 4 @chtiaubheprdtignglyot r usi on.

38. The syri ngedipsaedribiceolo Gledpinasr ra@%ﬁﬂ@ g of the
Phel o ng.a S?rseglﬁﬁéﬁ'eﬁlea“ﬁﬁ@é’ 1E A Aath) %%Eﬂéerm i stal end
st opper - engagi i} gf%rre%fontWé“b‘Ph?‘FgEﬁ’rr?lod 39. The syringe

assenbly of cIa|n135 wherein the protrusion facilitates distal
novenment of the plunger rod by flexing in the proximal direction as a



32 42. The syringe assenbly of claim4l, wherein the

st opper-engagi ng portion of the plunger rod is connected to the

st opper such that application of a continuous distally directed force
to the plunger rod causes the stopper 3nd plunger rod to nove
together in the distal direction within the barrel until the stopper
reaches the distal end of the barrel, thereby allow ng the protrusion
to advance distally past the rib in the barrel and | ock the plunger

rod in the barrel revent reuse, of I ge assenbly. 43. The
syringe assenbly 042081? |SW§'§ca§\§f'é]|1@1er & ’rﬁ%LtVrn]bﬁCBﬂ 1§ SHPErnal | y
directed force t@gagamgpporyerol Gemdnngeraopistonsicsed hatheadupnced
distally past theerrsuch taoseplichgof redngicbhenpons t:li:sma dﬁﬂ&ettﬁ unger

rod to break.  fofde toﬁh@pmdémd%ﬁ@a@bhas@ &t n

appl i cati on of ?189@50%9&%35@(3&%@@&&@ ﬁa 11? e Pl unger
rod causes the S

st opper . o F?(ﬂ g@gﬂﬁ& dg?f ’ieahal‘ﬁ ?e] ?’r“t%e st opper

further corrprl sébeargiﬂb%«@@m%@smg &tﬁg}’pﬁﬁihﬁﬁbléﬂw]@ﬂrﬂtlrﬁ@dstopper
and a frangi bl e lochithe grimeger ngl saithe dinapbdo prevertergulsengether od
adapted to br ealsﬁnngaa@mﬂlb@atl on of a continuous force on the

plunger rod in thg3prak hcr@hi%%ﬁm] Qrfc?aln ﬁ?&g@?’{gﬂ%hﬂﬁseml y of

cl aim 45, wherei

pl unger rod cauggs ltrﬁg[sg éﬁ%ﬁgd%x ttg%ﬂiutn@eﬁra 1epr0217a The
syri nge assenbl y'U¥ 14 ¥|Hf‘3f Hee phosaupss thadtasgiblge barr el
further conpri s®raom phthephmger red i break. end of the barrel further
conpri ses a needl d4cBhnsyangd asehddy vé clahe Iqeriicrginaipplieatibarrel .

48. The syri ngeoﬁa%@Hﬁhuoﬁé;g)@hml@ﬁhmé&ﬁ}cé g th hﬁ{oe'if%& poi nt

contacts are ad t o t he
plunger rod in 69%% ﬂslt@ab\l% |re%[t§i%6’ﬁpghgﬁg¢ﬂ? du e(1)1% ap fo‘?%gpl on of a

force in the pro direction after the erX|bIe protru3|on has
advanced di st al | y¥akite $1&g4 assembly of clagm 3y avhapeindhe stoppeibl y of
claim 50. 48irtligrracweprisesnd stogipey bass aptier propuma] end lof thej acent to
the flexible prstbppst oand afrengibic 1ink cﬁmum:tmgrﬁa&ﬁ%ﬁ)p@he telitg@osed

bet ween the su Rﬁlbeﬁﬂﬂi lécﬂWﬂ}Qﬁl@ﬁﬁoﬂdp lf@itf&'lﬂﬂ%ﬁ'folﬂlﬂﬁuw 51. The
syringe assenblfb 9 oﬁ'tﬁé?‘ vppﬁr]ﬁlﬂg é egﬁ&ltlacts conprise a
di st al portlona Gﬁ T %g t he distal
portion conprisi nAt‘f'él }sﬁyl?:‘hfsgssg'é Y8ﬁ§ h %H‘-QCBPHWMI

portion conpri sP¥oPEXdwelydlrecged %@@tqlbﬂlﬁplwlgtwqthe&wbﬁs thar ger than
the first crossfraegiblopainastisnto breals2. The syringe assenbly of claim

50, wherein the f4%. dthe 8aii ee@bbbﬁlm?%%ldiﬁl 1P$ M@H@I‘fen'i ek | fb)ﬁ~ proxi mal
direction aft erllﬁlh&l(f bPPHet?:LJ?ra(Pintlf é&su. Y]ﬂﬂ:cﬁ ﬁik fidhl y past
E:gﬁt ;Ic t)sexcee Serfdr hQ 5 Sre %ﬂlt'fmer comprlqes a Readl€ el hiiighdy POl Nt

to the opening of the barrel.

48. The syringe assembly of claim 36 wherein the two or

more point contacts are adapted to withstand application of a

force on the plunger rod in the distal direction and break upon

application of a force in the proximal direction after the

flexible protrusion has advanced distally past the rib.
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49. The syringe assembly of claim 48, further comprising a
support proximally adjacent to the flexible protrusion,
wherein the point contacts are disposed between the support
and the thumbpress of the plunger rod. |

50. The syringe assembly of claim 49, wherein the point
contacts comprise a distal portion adjacent to the flexible
protrusion, the distal portion comprising first cross-sectional
width, and a proximal portion comprising a second cross-
sectional width that is larger than the first cross-sectional
width.

51. The syringe assembly of claim 50, wherein the forpe
required to move the plunger rod in a proximal direction after
the flexible protrusion has advanced distally past the rib
exceeds the force required 1o break the two or more point

contacts.



