SYRINGEZVV&QWQIS BLI NG MECHANI SM TECHNI CAL FI ELD [ 0001] Enbodi nents of the
present]%ﬁ t relate to syringe assenblies having a passive | ocking
mechani srwatoeisi4st ri cts di stal novenent of the pl ungePCrad2@B8i082045
injection to prevent reuse, syringe assenblies wherein the stopper and

pl unger rod operate using relative notion to passively disable the syringe,
syringe assenblies including a rennveabhy connected stopper and pl unger rod
to prevent disassenbly of the syringe prior to use and syringe assenblies

i ncludi ng visual indication or markings to indicate use of the syringe or a

di sabl ed syringe. BACKGROUNDRR[MNGE2ANIRe S AGLINGPAGETANISM! | nge products
W thout sterilization or sufficient sterilization is believed to perpetuate

drug abuse and facilitate the transfer of contagi ous di seases. The reuse of
syri nges! fyHNHeAEJBRBYs drug users further exacerbates the transfer of

cont agi i seases ,because, t hey conpri.se hi gh-rti sk gr ith respect to
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and supplies. [0003] A syringe which can be rendered inoperable after use
pr esént Preveni shise woinge asamboes whswsin Suesppei/and plusgeyiod mpemthavieg beative

proposed_and are co rcially available that .can.b i sabl ed by, the user by
Pkt g, degiBolep I ARG B by o S ifhsybngiRE Ry Eorisdy AT oy
require ddpperiafd plon@e tod ebypdiGabdisastdiebl§ysf tgesin@eabriR fohaieghid tspritdd er
a solution. It would be desirable to provide syringes that are )

aut onmat jassamBlics ingheding yispal indisakineey rfl@résmglséwég@ﬁmu@aﬁ the syritegfa @ Usadded n a
cost-eff§ﬁ£'ye manner by, for exanple, utilizing fewer parts. Further,

narkingg or-other indicators which visually indicate whether a syringe has

beernQusBAGKGROUWN®abl ed woul d al so be desirable. SUMVARY [ 0004] A passive
di sabling system for yringe. assenbly that activates after conpl etion of
an inj edﬂp cy BFEsS; soafp DOYERIC ASYEWES ngEdRsts e ihput n%fﬁﬁ&ﬁla@ e8f aS‘éfglﬁﬁE‘ér

and pl ungerihesh & bHached tbn?é%éfﬁﬁ?%{ %%b%eeﬁﬁd‘tfadfﬁt%{estﬁer LM Hirsass ibind
[ etion of t I e

the syringe prior to conp Injection cycle. In one or no
enbodi mehscssasf Theerciisevefindyiringes by Usevewnan drig bsers Ajréet caandftotesrtbe oasifet off e

medi cation, [0005] In this diﬁclosure a, conventi on LﬁlfoII?med wherein the
di st al ectqafa Jous eawibé:gaqsg 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. 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.

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.



the end closest to a patient and the proximal end of the device is the end
away fromthe patient and closest to a practitioner. [0006] A syringe
assenbl y wWe 2p0ansii4fed whi ch i ncludes a barrel, an el ongateTflseergas2osdvd and
st opper having respective structures and assenbly which allow the user to
passively lock the plunger rod within the barrel to prevent reuse of the
syringe assenbly. The barrel includes a,distal end, an open proxinmal end, a
cylindrical sidewall with an interior sarface, whi ch defines a chanber in

whi ch fligoes|may iibghih@iselosidtth dorfliehticH isiBllbwed\WheRANthRAi§thl ddeoftths tdavicha |
permts fluid to flow fromthe chanber through the opening. In one

enbodi mehe end plesashtorapaticatinddbe peoxmmplkand adithg deyiiesas die andi aaviyi fran et pagient

whet her i en di sabl ed or the plunger has been | ocked within
t he barﬁépikﬁé%ﬁg?%F%agﬁggbr nore enbodi nents, the interior surface of the

si dewal 1[0006]t he Abgringt aB&snbdy ¢Opitovidedushidh amatlides aObarfdll &t elongee ptlingsetwl .
As used throughout this application, the term"di aneter” is a neasurenent
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syringes a ypi cally cylindrica aclirc cross-sectiona ape.
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i ncl udes rib, locking. rib,or other ch i npedi t suitable for,.
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wherein the second dianeter is less than the first dianeter. One or nore

enbddi mentlsdesfa triaekaproe Seditatpinwhivhi indicites whdtheathd syeingades bd¢mdiselded oedhicon
| ocat ed pr oxi .rib.having a third inner dianeter, wherein the

1y f th
third difaie mﬂ%%a#%3niﬁ“ HElCPRE) i st di aneter and second dianeter. A

di aret er[pbeFNSi i Ot 6r@gbREenWodaméREPhOANdrtg safacdxdfahe bidowilnof deahadl hetaveen
the rib and the increased dianeter region may be included. The dianeter
transi t i@AtipEyis ghameter gipird dAndfadiamgtearAs nepdi thrrawsheltathist anplicefigng he term
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pl unger ‘can i nc a stopper-engagi ng portion having a
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



and proximal end. Alternative enbodinents further include an optional disc
di sposed at the distal end of the plunger rod between the nmain body and the
st opper aewmgagivigigoerti on of theplunger rod and/ or bet we@aTiuseoosmB94bHody and
the flexible protrusion (described below). The stopper-engagi ng portion
provi des a neans for the stopper and plunger rod to nove proxinmally and
distally within the barrel. In one or re enbodi nents, the

st opper - engagi ng portion allows the stopper and plunger rod to nove

proxi maldiyngan o didld deyw el tBt nbgh bodyeadtherlRRible protrasisR eddstrisedestnasd. N |

t he di stal end of the stopper-engaging portion may include a rim retainer,
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pr 0t2’OUS|tH@ sBéchidainh¥r diameter. One or more embodiments of the present invention utilize a
protrusion, or annular protrusion that extends radially from the plunger rod as a means for
locking the plunger rod. In some embodiments, the protrusion is located between the thumb
press and the main body and is an example of a means for locking the plunger rod in the barrel.
According to an embodiment of the invention, the protrusion is integrally molded to the

25  plunger rod. The protrusion according to one or more embodiments may be rigid or flexible.
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



noves through the dianmeter transition region, past the rib and into the
barrel, it becones | ocked by the rib and the plunger rod is prevented from
novi ng i rvohkeoyprsozmal di rection. The protrusi on of onePERISAISIORL045 S
tapered or otherw se shaped in such a manner such that it nmay nove in the
di stal direction past the rib nore easily. In enbodinents utilizing a

fl exi bl eprotrusion, the protrusion nay facilitate distal novenent of the

pl unger rod by flexing in the proxinal éirection as a force is applied to

t he pl ungetiugdi®t thdplof@sidh shal fadilitLE Hiseid mdvenRACo£MB YR tod b ElckingXh e
protrusion also flexes as the plunger rod is noved in the distal direction
past therexipal fectiinapet dproeriarmdpli¢bie thagblynger rodaimpthefdistplediseptipal lragne
further faciltitate di t d, .l di.ment s,
the. abi 1o Ehe R feiiRadtie FRUEIER ul) oiRf B AEEBLnGed 5, BGR SR RTRELY,
in the plixiiomipast thectb.onMhwayiabetdrithankeidnafckeh dheanip efithd dapelotmayisiuethehas
noved distally past the rih. [0012] The plunger rod can further conprise at
| eas? orfacififihdisel @openent of thsrplwigse Fodrdamuch gnbedipsptat tha gbikitytor theo flewibly ne
pl unger - : ' ' [ : : o]
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di r ect i adhe Gatiblefprothesidaiasehqvedfdistallyt st the wibger rod has been | ocked, the

pl unger r breaks at the frangible portion, |eavi.n ort.ion of the

01 tnger DBV ocREapiner Tl MR éoorine & Ly onr reteishationpr Stbfieans
frangi blg; E’éi‘i’alédtiﬁg a'dl%r{ié’& ot ad et eesy hBR BE Boly S hiRBshidiSatlAUMRPLERS: |t
w Il be appreciated that the frangi ble portion can be | ocated in various

| ocdOi orrtenpts totrheseghoxynirede assrntdy ot hthephisegell thaoplungar intes pobioail Weaetiont he
frangi bl e ti.on conprijses a narrowed frangihl e connection, or f.rangi bl e
br e 158 Pl hef B 5 Wwie" i R HRe LERH, b SOB R LS Br et BRBlD |
di mensi qidrdn, t REviRE WNGRFtidNOA! WO Bulak tiodUlodkéd/ .withie tHé MRS ONTiCansRRific
either the diameter or the width of the plunge rod. In a nore specific
enbodi mebodiments thgfeAngibde peitiondp lqogted gegeca the pretrustop &fd the Agnppecss. It
connect i Ons,. ofr, L.dges i.C further | ncl . [ i

connect 10 SRR st ety s, RE DT 16 Ao Wols Bl doar g o
t 0 Wist hgiraxichabppdl i cfathe giiugfer aofl.or heomn cinbedipleuf) g frapgitile poltonde@hgises a
direction and to break upon application of a force jn the praoxi
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by e rihbudd Av@ofRiof: pRIBEEnEctions. The plurality of frangible connections or bridges are
adapted to withstand application of a force on the plunger rod in the distal direction and to
break upon application of a force in the proximal direction after the flexible protrusion has
advanced distally past the rib or the syringe has been bottomed.
[0013] In a specific embodiment, the term "deactivation force" includes the force required
25  to separate a portion of the plunger rod from the body and the term "withdrawal force" includes
the force needed to move the plunger rod in the proximal direction after the syringe has been
bottomed or the plunger rod has been locked in the barrel by the rib. In a more specific
embodiment, the withdrawal force is greater than the deactivation force and the activation
force.
30  [0014] The stopper has a proximal end and a distal end and the stopper is attached the
stopper-engaging portion of the plunger rod. In some embodiments, the stopper moves distally
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



enbodi ment, the withdrawal force is greater than the deactivation force and
the activation force. [0014] The stopper has a proxinmal end and a di stal
end and twe28e5pEe i s attached the stopper-engagi ng poPCIrars2@B/o8iees pl unger
rod. In some enbodi ments, the stopper noves distally and proximally wthin
the barrel. In one or nore enbodi nents, the stopper also noves distally and
proxi mal ly al ong a pre-sel ected axi al d%stance relative to the

st opper - engagi ng portion ofthe plunger rod, thereby allow ng the protrusion
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i ndi cating the syringe has been dIS [ 0017] According to one
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the syringe, assenbl ttac '
yra mafler 18 1¥t111ze tﬁe visua rnar er c?lsposed on the barrel continues to be visible, even

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 are 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.



manner such that when a user has fully conpleted the injection cycle, the
protrusion of the plunger rod advances past the rib of the barrel. In sone
enbodi nerwe,20evises72he prot rusi on advances past the rib @CTiUsSe008A8208% , |t

| ocks the plunger rod within the barrel and prevents the user fromreusing
the syringe assenbly or otherwi se pulling the plunger rod out of the
barrel. Once the plunger rod is |locked within the barrel, the optional
visual indicator or display on the stopper-engaging portion of the plunger
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por t i ondhofixehatoppaisgéplunger roghneYe t9eetarr wiHdhastorper reachemipe slistal q&é@é thehe
pl unger Haﬁ% érl]dgi tga%og 'fé%wg rhﬁt% %{c%rdlsttiang%lghﬁo‘d@'t{?@rlﬁgﬁ ddyaaced past

the rib o r SUI e nean or separatlng
a pdsti doopd] t h@hplsyger asmdblfyrrﬁmy iﬂmﬁ;dafeone dmdyrewﬁmrgﬂﬁlhe)ott&m@ odphd bRsiger
sufficient proximal force to the plunger rod or othermnse ttenpts o reuse
the syri'AgeVhish Bk yhepaaiser attten@wbtetmqyr?éae plupgrapd 2 BI@EHPQQHE%“% 4ftr Hife

enbodi ”‘;ﬂﬁnﬁfl?&n Hi‘suéccﬁr‘éﬁ&td nﬁ&nt Qe tHcN$H ﬁf ?ﬁg@h mﬁ”@tﬁé?%uﬁétﬂ@%aﬁ@ﬂﬁg'% Jﬁ%& Iggn

are att er suc en a user attenpts’to di sassenble
t he syr |sngaara1angerpbft3pnpmﬁ the phogas pad Gbimothe map édotly ovheorthbasdraapphey sitfheient

St opper cngag pa. POkl o dLsenasass. [xom Lie, o ORR. SR RS JLORRE"

20 bottomed.
[0020] In accordance with one embodiment of the invention, the stopper and the stopper-
engaging portion are attached in such a manner such that when a user attempts to disassemble
the syringe assembly prior to aspiration, injection or bottoming, the stopper-engaging portion
disengages from the stopper, leaving the stopper inside the barrel and allowing the separated

25  plunger rod to be removed. In some embodiments, inner diameter of the barrel at the rib, or
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 link of the
stopper breaks when a user attempts to disassemble the syringe assembly by applying a

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

bottoming.



plunger rod to be renoved. |In sone enbodinments, inner dianmeter of the
barrel at the rib, or the second inner dianeter, is |less than the outer

di anet er WO 2009e158470pper, and t hereby prevents the st opp@CTUSRNSI804HQ
proximally past the rib and causes the stopper-engagi ng portion to detach
fromthe stopper, |eaving the stopper inside the barrel. An optional
frangi ble link of the stopper breaks when a user attenpts to di sassenbl e
the syringe assenbly by applying a continuous force in the proximal

di rect i @RIEF DRSCRIRTON OFOKHPDRAWINGESPI ration, injection or
bott om ng. BRI EF DESCRI PTI ON OF THE DRAW NGS [0021] Fig. 1 illustrates a

per spect[0021]vi eRigof1 dllwymitenge peespedtbieyviaac of di Bgidge ascablyodacwerdingfto tane
i nvention shomm kﬁ}ZZ Fig. 2 illustrates a disassenbl ed perspective view
of a syripdEyEe 9%“&@@896 Mt o an enbodi nent of the invention; [0023]

Fig. 3 S[h a Ff ?sﬂlﬁf{&ttésoe[@llsas\éérﬁwfegf efs ?ct gl of Ia%%n% dads brﬁblyzacké’tlﬂ‘ﬁ&

al ong I|n 0024] Fig. 4 1s an ged vi ew of tron“of th
barr el Sh@mmnﬂmdﬁhqnoﬂmﬁmﬁ@ﬁﬁ@lF|g 5 is a cross-sectional view of the

or opDer AP 1 Fi adnafs b RN DR it Ot Hisdimeh ey ins% Aakeilong g e

6-6, [00R7] Fig. 7 is a cross-sectional viewtaken along line 7-7 of Fig.
1; [0028] Fig. 8 is an illustration of Fig. 7 showing the plunger rod being
moved i 1004 per;ﬁa$Mdmﬂ@@@dwwwwﬁboﬂgmva@hebmu@saﬂwnnnﬁsa3at|on of Fig. 8

h | d bei th di )
O O DBIPL PESS 4f € ros S Aol A bk Sopk B S FfC D1y bt Tk Sy,

in tloe ggo26)9e bar ek a c[f&@?sadudﬁameaxloﬂtﬁe plmngétlradgﬁ@lmneWgofz t@qeﬁraﬁk)ﬁgfm{e
portion of the assembly shown in Fig. 10; [0032] Fig. 12 illustrates a
per spectd-0e view of an enbodi nent of a syringe assenbly having a visual

marker qgeAsedeRn e RRCIElionl 03RluEh Bond Byl bLigtia s & df sassebl ed

per spective vie an e syringe assenb y’with visua
i ndi cat d0828jr nhigker & ah sihsgedoroof tHig ’bahm\einganhel flinezes trog preingemgagl g the
portion o il afecioge’ o9
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-sectional view taken along line 14-14 of Fig. 12;
[0035] Fig. 15 is 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;



[0034] Fig. 14 is a cross-sectional view taken along line 14-14 of Fig. 12
[0035] Fig. 15 is an illustration of Fig. 14 showing the plunger rod in a
| ocked posOp@vISi472t he syringe barrel; [0036] Fig. 16 i #Carusenisasyasl vi ew
of a proximal portion of the assenbly shown in Fig. 15; [0037] Fig. 17 is
an illustration of Fig. 10 showing a proximal portion of the plunger rod
bei ng broken fromthe syringe assenbly gfter the plunger rod has been

| ocked in the syringe barrel; [0038] Fig. 18 is an illustration of Fig. 7

showi ng [HO®[p! UREEN 9 AQEkBRIMed B §Rclive ViBE FWRaQYHABY asdimBltdcedtdmido hhiéther
st opper di sengag %ﬁ%fromthe pl unger rod,; [0038’?’ fF@é 19 Z di sasgenbl ed

perspectqﬂv@dvn@woé cdnggptionge assenbly accor di ng to anot her enbodi ment of

e R | ERORR, EhSineted i RBERERL YRR i .0 unaer o

shown i vat| onal viiew of the stopper
shown i ro64)]. 18ig ROGARYidEtlgvatdAal Wew of HRssSorpee sHodain F\ig e1\9 taken along |ine
22-22 of the syrln e assenbly shown in Fig. 1 04 . 23 is an

i 11 ustrd®P¥ of Fig g2 52 gnewssionaheigy &ﬂ@érﬂ@%hﬁf‘eﬂ%&]Z SYANEhasspmBi mal
directi 19. 24 is an illustration of Fig. 23 shovvlngthe pl unger
rod bei %gmfvr[ol\%ggﬂi rlll):t he distal direction; [0045] Fig. 25 is an illustration
of Fig. [A4Y hovxfrw 28he aplillngetionad Hig 22 klewkieg tho plunganradnbdime neyed my éhe
barrel; [0046 26 is an illustration of Fig. 25 showi ng a proxi mal
porti on BPXIRH ‘[5? Yer rod being broken fromthe syringe assenbly after the

pl unger pegyhaspheen i aakadsttatioh g PQ@”E? kholi#94id plinger Bl beSn@thoved in the
illustration of Fig. 22 show ng the plunger rod being noved in the proxinal

di r d6t i ohstalntirechen;st opper di sengagi ng fromthe pI unger rod; [0048] Fig. 28

oot ber (5D B 58406 ARSRb o R S E By me s 5a PR RETR L GRELEOUAH Irona

vi ew of th@@yr rbg}relshown in Fig. 28 taken al ong line 29-29; [0050] Fig. 30

is an enlar vi ew of a]gﬁrtlon of the barrel shown in Fig. 29; [0051]
Fig. 3 100 a cFigs 265w en ilbmantion e(Figt 26 whowmgpppioxupahnertian ¢ §e phggernksh

along | iﬂ%ﬁlg 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 direction 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 is an illustration of Fig. 35 showing the plunger rod being moved in the

distal direction;



31-31; [0052] Fig. 32 illustrates a perspective view of the plunger rod
shown in Fig. 28; [0053] Fig. 33 is a cross sectional view of the plunger
rod showworeo®i§14728 t aken al ong |ines 33-33; [0054] Fi @CTR%2008/082045
cross-sectional view taken along line 34-34 of the syringe assenbly shown
in Fig. 28; [0055] Fig. 35 is an illustration of Fig. 34 show ng the

pl unger rod being noved in the proximal ;direction; [0056] Fig. 36 is an
illustration of Fig. 35 showi ng the pIu%ger rod belng noved in the distal
di recti quos0S7Figrig.is & iliuStration off BiS! 3@ In@thdpiGngcdfod iPmMddded Positbinger
rod in a | ocked position in the syringe barrel; %8] Fig. 38 is an
enlargedhvﬁﬁvnﬁﬁmﬁebrOX|nal portion of the assenbly shown in Fig. 37;

[ 0059] f E i of
| 00T T30, 3040 L V20 P PR RIRML NG SR O 2,
rod has [pe£9] | odke®I R afnhﬁusbﬂlltlbﬁbf Fagam[@e@aig Fp@xirdsl poﬁm@moﬂ‘ thk whurgat taan of
Fig. 34 shomﬁng t he pl unger rod belﬁgﬁnnved in the proximal direction and

the Stopisele WpPkeigemithiysyrngrrisebp affrgic plerger reirinsibeen inekeRnphy burglogsi ]
Bef or e &d1i b r.al to
be undeﬁgtﬁo ﬁ% %hg a?nl\l}ggr(ltﬁﬁghq{f)s/ﬁ ot ?llh m t gghéjéluttnggr f et%’ﬁﬁ%ﬂ%}y ot fin iR
constr uqironmabdqumtmneeé izt stqgpes éiserfgaping from theeldmydet ood. ng descri ption. The
invention is capabl e of other enbodi nents and of being practiced or being

carried { i . [0062] One aspect of the present invention
provi de @?hgﬂ§$ﬁ¥ﬁéépi®§@nb|y including a barrel, plunger rod and stopper
havi ng 1AL Mi nst I r

e LB M AN AR LA o SRR 8,0,
syriloge Lmﬁslefd@uyhat[tﬁé) ﬁaaenffmg is dotdimo&l @ tﬁy detage oﬁSGtﬁﬂﬁﬂ&b&orﬂ@@pmm rseipegett O
one or nore . enbadi ments. shown in Fig 2, the %yrlnge assenbly includes a
barrel 1ogh inthsfolieyeing ﬂé%frlraen ahhe 51V§1Eltéﬂ:§‘dé canadls ofatherrgehedingts kel bemg
proxi mal . ggge%ﬁpbgﬁ SIARPEL 1nh%aﬁ6&@§ d to the distal end 141 of the

plunger e co necte st opper and plunger rod 140 are inserted
i nto thd0p62ixi nBknec espect 29 tid ptehienthavengion IROvides for a syringe assembly including a

barrel, plunger rod and stopper having individual features and construction which allow the
15  wuser 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 distal 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



[ 0064] As best shown in the Fig. 3, the barrel 120 has a cylindrical
sidewall 110 wth an interior surface 126 that defines a chanber 128. In
one enbodwvoeney/1si471e chanber 128 hol ds the contents of tR€TARIOGHE20aSsenbl y
whi ch may include nedication in powdered or fluid form The barrel 120 is
shown as having an open proximal end 129, a distal end 121, and a distal
wal | 122. The distal wall 122 has an OHlnlng 111 in fluid conmuni cation

wi th the chanber 128. [0065] The si dewa 110 of the barrel 120 defines a

chanber JdnawitébrapriaNiHapbOWEilé RAShing! ABRIREical RFiok RBagcONMitémaiviady, toxh $heof
the syringe. Alternatively, the barrel can include a sidewall has an i nner

d| amet ercxtagior end u&’wéég@%ceﬁ pﬁt:b&rhavelf Qaéirhat’ﬁémpﬁ?éwlmmsérﬁ@ﬁﬂ@ai shapel- st al  end.

IS tQohgs UW%@@EQ&% fl @ i S nga%r aﬁgﬁ%ﬂrdlﬁaﬁgé%ﬁ( aftk&H 'a%"{ﬁ’e’

and t he co onen ere n -Shown.
exanpl e,protimaband eR9 Mnhehameanlz@xt Ehe biirr¢1r]2$)nfu3thatpﬁmlu\d/6$ hencedle aiaﬁmul@ lao
cylindrical interior _shape. Alternatively, he exterior and |nter|or

sEr fac eélaamgtéhlém@arléé|atté%dﬁgw ansALng rlddp ébe Qelﬁfék@aléééz pbHs bagish el Af 6066)
The syr 'Hﬁ%@«nﬁﬁ&ﬁ&iﬂ Ja?tg élngeftﬁ P}%\gﬁsb?ﬁ ﬁ%\’dxggedaf?ﬁ%éb p%’ tﬁé %%ﬁ{ur ; %1%41 5pteh aghed

at the proximal end arrel i ncl udes
a needlehﬂdnmﬂléZlSWhehaﬂmmgrHX]mmgmb&Sﬁﬂamiaphﬂdnmec&@evuphamagﬂdm&mmh,the
di st al 122 of the barrel 120. As is known in the art, attachnment neans
152 is \gaﬂkﬁhﬂ‘é(&)for attaching the needl e cannula 150 to the distal wall

122. Thggagaembly 48 @i?dfe @1eﬁﬂy 'u{‘Pingeth% Haket ?Ed ﬁ]}fﬁef?ﬁiehfawﬁ ribhe3ngeht
cannul a (not shown). [0067] shown nore clearly in Fig. 4, the barrel 120

f ur tiRer iismubxides cad Mﬁb Ilzesmad] diemater of thegraok| atethe éovdtiarR of thehd I%ru@rsmaller

di aneter, of .t he barrel h of the ri

Coner - ai el Pis? e by Busd 12D GRS oknFoubiatnk Hr g™ R F baiin Qi the
barrel . dogor® rolgﬂ&lieﬁ tmtdr@ra@htst@mbeqlrsediai €048 aGaFioRN ®f Uecehhricd hEviB@hRliandtegi on
of the barrel having a dianmeter smaller than the inner dianeter of the

barrel mpwller thap thojaeerfdiemetameidherbairc] 120e In 4 ppegHie srakadimentatheiriboran dnheds
al ong e”atﬂuﬁﬁo?fnw %%&r ﬁ{}lt% cilimtEnd ”&f% &terﬁ# {,ﬁ&% 158 oroarpl%&fBE h% %t&floxl he

interior he ‘I nner e barrel

The 15ar rsatfad R cadfxbe innet didestea oﬁtharmher 120r (amssltolmn frﬁg bamd]l% abydjiadedds 4 o
the rib 123 at the. proximl_end élﬁ shogwn in qFahe barrel. 120.
The i nnélamftahEIsHiogicging 1%&?%?6“&{0 élbdh%r?éff@rpr@flawé Plidr b%? &gy mie.

75200 (O, B, S ke 1R RO T ool e o o
i ncr eas edcrdasmrértom theedjstoherk? B2 latly the gmoxitmal tink 129 &avethewnt ndhngi 3) aithe dagrreh at
the pr °X1'2'63'1n he em odn(nent ggv‘l’lvpthie %arﬁielgihcl%l)desoa{n }ngl(raeag)e r({igrln'eter 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 end 169, a
stopper body 164 and a peripheral edge 162 which forms a seal with the interior surface 126 of
the barrel. In one or more embodiments, the peripheral edge 162 of the stopper 160 has a
larger diameter than the diameter of the interior surface of the rib 123. The stopper 160 shown
in Fig. 5 includes an optional elongate tip 166 on its distal end 161 to facilitate reduction of the
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



The inner dianmeter of the barrel 120 at the increased dianeter region 125
is greater than the inner dianeter of the barrel of the entire dianeter
transiti oNoregiismM7227. [ 0068] The barrel nay be nade of PRITASRIOS/08PURSS oOr
other suitable material. The barrel further includes optional dosage
measurenent indicia (not shown). [0069] Referring nowto Fig. 5, the

st opper 160 has a distal end 161, a prolxli mal end 169, a stopper body 164
and a peripheral edge 162 which fornms a seal with the interior surface 126

of the hafti6t recksy m*g,evmnchrmro@vsetﬁ@@giﬁmﬂé@agﬁlgqmaﬁm phestdhe eli@el ol 040 tohe

stopper 160 has a | arger dianmeter an the draneter of the interior surface
of the rdopnacpdo thphsoppcppper Alpoipkmhiin A4 Fimgy 15 nravided ésheln refgin thaatopper

et qua P AR AR B8 0o By B s of B bRk LB L BTN BR R bfisiy

st opper th&opserdboon tixspliigdrhed 140vi ng a tapered portion 165 adjacent to

t he stopper bodxf 164 at its_ proximal end 169. A neck 163 is adjacent to the
t apePed lﬁaﬂli on The stoppertin &y pisdyinpasde of péipstieor ethet ¢rsily disppublermg/or reeyckplspper
body 164.i.s..5h l.so i neludi j j - [ t he
ot opper o e e T b G Ty E o TR %

st opper nb6@al & gyathcpheunlier seahvlidy theesyoriper. pltowildbd uhderktebg thrag tlad stopgee may

st opper .160 on th@{}.g{un er rod 140. As with the rib of the barrel, detents
or tabs 'BEHPHAICURRYPISCH!8t ai n the stopper 160 on the plunger rod 140.

[0071] Tbg7AHt OPREferdify hYRItE Fi%.%, %%riﬁ%e Rs8blyCinffud & bﬁrungasﬂohymdi}ﬁpﬁa?aabl e
and/ or recyclable material. It may be desirabl’'e to incorporate natural or
syntlfet ipgoxinberd 149, ahbstalt andpledl , ard ysrimberht 1ASadxtendingy/brtivetn e podrbeel gull

ith the st Lt will der st t the st i t
il 1 i o ‘S Shieh 5oy ke A RGEROIPT g e P CEGrniR s Se R ot T
i ncl udespraxiplalidg@n 49 ff A Bludg¥ R B40PT BX tHEBd MRS Hndt Shodnd izt dumBNstesk4l42 and

a main bod%/ 148 ext endi nq%ébet ween the proximal end 149 and distal end 141.
The pl urfgeherripeludes texfprddetrfper: Midesblasurfaaerbngierdglel142 at the proxi mal end

149 of I . oY ' 2
furt her WO eS8l i@ttt rid B, IAHSHIRP R L ARRu NG APHIRpREEP IS, o
Stilll5 r ekenrannglat profiugion @44 theey qeh uhg thuntbosheds4D12f dndt the maimbddyd B8 aThe outer

protrusi gn 144 shown as an annul ar profrusion 144 between the thunb press
142 and $HBetRRei{heBureased atths peRftusiongl e ekt thapribe Elfnﬁfn@éme%ay the bepel

protr usi@p e i @ ﬁa,tlﬁrsoﬁl*aa%??wtaﬁrgmg%rf AL 3RLESN, Ahe ;&t?@tn%%d €ha %%Qucf%% 4 he

rib 123. I'n sonme enbodi nments i nvention, the protrusion 144 includes
a t aper gdpgred portinn 145 thadtdiacilitacs Idistd tnesrediest of thopvamsnm @ikt thh eibpl 23t andsinton
past 1 he‘ché ibgrrggﬁ&ngs 'w’fﬁ %ecome 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 applies 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 barrel 120, as will becone apparent in the subsequent discussion of
operation of the syringe. In at |east one enbodi nent, the syringe assenbly
i s confi geipedowisi4l ow t he protrusion 144 to advance di $CaUSQoosM8204% he ri b
123, to lock the plunger rod in the barrel when the user bottons out the
plunger rod in the barrel (as nore clearly shown in Figs. 10-1 1). In
certain enbodi nents, the plunger rod 140 further includes at |east one
frangi bl e connection or point 143 for séparating at |east a portion of the

pl unger JQenBly and Hid reidAc®iyighaRe &o lis GapRblc®F nﬁﬁﬁ%&hﬁ afd ProkiRdlly

force to the plunger rod after it has been |ocked. In t odi nent shown
the fr arfgimbiselepisdl pxiah digtanes | Boaladive ethasionperengpeivg pogiosn 144 and t he t hunb
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shown i er sui ans per

pl unger suold eﬁibooh‘hlmﬁtsg\ntlseeaslepafsahcmglagtndveastzea) Aokl dRe zqurdc[’wed)tHAfIQE@ucﬂDd
fromthe main body may be provided. [0074] I n the enbodi nent shown, the
st opper cHEpdinaciierthe tsyense &vildireingims irifiph Periips rés SuRBIGd, Wharhithere He apgay el

when co ?\%e‘ﬁ ht Qtohgeg‘ Hqg@ﬁlsfa? DIAYREe DRFA] A & ﬁse?fﬁlfs e %}M{%g,gtrpe ts%gpérd'o

As w || e under st tter wth the description of operatio
syring eamsie}néaplyangasrdodmdve rtegalncﬁf noe frexifiafdirdstionhessthopparexpesls ¢laaq3amlt@1tso<bf

novi ng djstall r oXi re-sel ect ed axi al ce .132 rela [ ve
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st opper ﬁrétrﬂiélé&?igp\é&rﬁﬂe&%‘éﬁﬁ%pés@tHeh@ckHﬁg‘flger rod. In such e”b0d' ments, the
axi al di'stance may now be zero. It wll be appreciated that in such
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20  defines a pre-selected axial distance 132 prior to the injection cycle. In at least one
embodiment, the protrusion 144 remains on the proximal side of the rib 123 because the length
of the plunger rod 140 and stopper combined, along with the pre-selected axial distance 132, is
greater than the length of the barrel 120 from the distal wall 122 to the proximal end of the
barrel 120. The distance between the protrusion 144 and the peripheral edge 162 of the stopper

25  body 164 defines 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. &,
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



168 of the stopper body 164 by the neck 163. [0078] In Fig. 7, a gap

bet ween st opper 160 and the distal end of the main body 148 defines a

pr e- sel ecwoado@xisad72di st ance 132 prior to the injection ®¢EIUS2008008245 | east
one enbodi nent, the protrusion 144 remains on the proximl side of the rib
123 because the length of the plunger rod 140 and stopper conbi ned, al ong
wth the pre-sel ected axial distance 1%% is greater than the length of the
barrel 120 fromthe distal wall 122 to the proximal end of the barrel 120.
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20  provided that the syringe assembly is not bottomed. However, as will be described further
with respect to Fig. 10, a user may bottom the stopper against the distal wall of the syringe
barrel, locking the plunger rod in the barrel.
[0081] When expelling the contents of the syringe, the plunger rod moves in a distal
direction the length of the pre-selected axial distance 132 shown in Fig. 7 while the stopper
25  body remains stationary, consequently closing the gap defining the pre-selected axial distance
132. After the contents of the syringe have been fully expelled, the distance between the
protrusion 144 and the peripheral edge 162 defines a second distance, D2, wherein D2 is the
difference between the first distance, D1, and the gap defining a pre-selected axial distance
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



stopper 160 and the interior surface 126 of the barrel, and therefore the
stopper 160 is forced to nove in the distal direction with the plunger rod
140. I n ome 2emisti7aent, the user nmay inject a limted amouS2@B/o08tees fl ui d
aspirated or exert a limted force on the plunger rod in the distal
direction to flush or expel sone of the aspirated fluid, w thout | ocking
the plunger rod, provided that the syringe assenbly is not bottoned.
However, as will be described further Wk h respect to Fig. 10, a user nay
bot t om t{ie 133 QRRESre GAMHShowhen B .tliil%. WA brodfusion € 48 ak RE SuRadiRhoter @6dtbMY
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remai ns stati onary, consequently closing e gap 1A h e pre-selected
axi al dith¢ pagerk3@.140fter the contents of the syringe have been fully
expel | ed, the distance between the protrusion 144 and the Beripheral‘edge
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barrel 120 includes a visual nmarker 300. The marker is aligned with the rib

123, as lpitere aed/ eppumbah aramichicrhgpes] eymbrig ohegmrlinations thseafrie aforn [uyers diamed
on the S&gﬁ%@ﬁ?#ﬁgbhhe barrel or can be added to the exterior surface of

the side e marker can be printed in ink, adhesively applied, a
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colored stripe. “In"a nore specl the ma can 1 nclude text
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symbol s aotrex‘glgergjéu? atcie Co)p esl stelgla?arltg%fiectec%heiltr}g %&ggi %Jost resstotp?)%r engaging portion. In one or
20  more embodiments, the indicator or display can comprise a pattern, a solid portion and or can
cover the entire surface of the stopper-engaging 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  engaging 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 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



syringe is disabled. [0084] Fig. 13 shows a plunger rod 140 having a visual
i ndi cator or display 310 di sposed on the stopper-engagi ng portion 146. As
wi th the wo=o@1smreker 300, the visual indicator 310 camCihas2ensosras | y
formed with the stopper-engagi ng portion of the plunger rod or be added to
the exterior surface thereof. The indicator or display can be printed in

i nk, adhesively applied, a textured sur@gce or a separate piece that is
fixed to the stopper engaging portion. Hn one or nore enbodi nents, the
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user applies a force to the plunger rod 140 in the proxinmal direction shown
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to Fig. n expe I|n of "the syringe

novds i rbasretli A} a{d achghe@ wlmrthé he 1|26 gokhos ‘adil@nbérﬁerﬁe)lfehﬁ Iﬁdtrasqmalmdpsét dnce
132 shown in Fig and 14 whil e the stopper. body.repains statlonarg
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relative t he s opper al e’ st opper-engagi ng portion 146 o)
pl unger digghded 3Apalbowing thetmetrusemeb@r th@8vafce phe thd 0P p2F (asasors kizarly IS]IIDVFII o
9 C[?}Qs lﬁ‘ and 16). The location of the protrusion relative to the visual marker indicates whether
20  the plunger rod has been locked within the barrel and the syringe assembly has been disabled.
Before the plunger rod is locked, the protrusion 144 is proximally adjacent to the visual marker
300. Once the plunger rod is locked, the protrusion 144 is distally adjacent to the visual
marker 300.
[0088] It will be appreciated that each of the visual marker 300 and the visual indicator 310
25  can be used alone or in combination.
[0089] Fig. 17 shows the assembly after the plunger rod 140 has been locked in the barrel
120. 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.



nore clearly seen in Fig. 15, this relative novenent allows the stopper
body 164 to cover the stopper-engaging portion and block visibility of the
vi sual i alDcatars120. [0087] As nore clearly shown in FiPgs/US2®sasad416, the
vi sual marker 300 di sposed on the barrel 120 and aligned with the rib 123
al so shows advancenent of the protrusion 144 past the rib 123. In addition,
the entry of the stopper-engagi ng port| into the recess 168 of the
stopper 160 (as also shown in Fig. 9) Hso cl oses the gap defining the
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20 barrel 220. One or more embodiments also include an attachment hub 252 for attaching the
needle cannula 250 to the distal wall 222. The assembly may also include a protective cap
over the needle cannula (not shown).

[0092] Similar to the barrel illustrated previously in Figs 3 and 4, and as shown in Fig. 22,
the barrel further include a rib 223, locking rib or other means for locking the plunger rod

25  within the barrel, having an interior surface with a smaller diameter than the diameter of the
interior surface of the barrel.

[0093] Referring now to Fig 20, a perspective view of a plunger rod 240 is shown as
having 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 also 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



t he peripheral edge of the stopper than the force or friction exerted by
the rimof the stopperengaging portion of the plunger rod and neck portion
of the stwpper/mwni’le proximal force is applied to the plPamgseoosos204f 0091]
Fig. 19 shows an exanple of a syringe assenbly 200 according to another
enbodi mrent of the present invention. In the enbodi nent shown in Fig. 19,
the assenbly includes a barrel 220, a p%pnger rod 240 and a stopper 260,
arranged so that the proximl end of stdpper 269 is attached to the distal
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end 269, according to at least one embodiment of the invention. Further, the stopper 260 can

20  include a stopper frangible 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 is 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



A st opper-engagi ng portion 246 is included on the distal end 241 of the

pl unger rod 240. As shown, the stopper-engaging portion 246 al so includes a
pl unger rwoes®/aMI2a retai ner 247. At | east one enbodi mPaT/Uskoosleg20ufhvent i on
includes a press-fit attachnment or other suitable neans for retaining the
end of the stopper. [0095] Referring nowto Fig. 21, which shows an

enbodi nent of the stopper 260 having a @ stal end 261 and a proxinmal end
269. According to at |east one enbodi nent, the stopper 260 includes a
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the plunger r uring an aspiration-or f Ing step according to one or
nor e ent(Gahisisemt svithf attlbest pne smbbdimene rincothe Mhgpertchgagise portippl24éhaa distallye t o
the pl unrgoexgedrtgg pilrer]setler]c:?edpgx?ﬁi ({Iﬁgnce 232 and is in contact with stopper frangible connection
20 265, the stopper 260 and the plunger rod 240 begin to move in tandem in the distal direction.
[0101] When expelling the contents of the syringe, the plunger rod moves in a distal
direction the length of the pre-selected axial distance 232 while 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  bottomed. 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.



direction, the plunger rod 240 and the stopper 260 nove together in the
proxi mal direction as indicated by the arrow, while the stopper-engagi ng
portion 2%6 20®/150¢TRected to the stopper 260 by the ri m PE3/USRS0BI0ES
configuration, the gap defining the pre-selected axial distance 232 is

mai nt ai ned while the stopper 260 and plunger rod 240 nove together in the
proxi mal direction. The user applies prgﬁlnal force to the plunger rod
until a predeterm ned or desired anount “of nmedi canent is aspirated or drawn
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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 example 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.



to advance 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. 280200ass47ei nge assenbly is shown in a confi gur &Cirais2008/08deth a
user attenpts to reuse the syringe assenbly after the plunger rod 240 is

| ocked inside the barrel 220 by applying a force to the plunger rod 240 in
the proximal direction. Application of sufficient proximal force to the
plunger rod causing a portion of the plUnger rod 240 to separate at the
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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



Fig. 30, the barrel further includes a rib 423, locking rib or other neans
for locking the plunger rod within the barrel, having an interior surface
wi th a smsiDl2eed/digeet er than the di anmeter of the interi ®CTAisRd0808208F t he
barrel. The distal end of the rib 423 further includes a distal portion 412
facing the distal end of the barrel 421. It will be understood that the rib
423 and the distal portion of the rib 2 can have different shapes and
configurations. A ranmp 427 is disposed proximally adjacent to the rib 423

havi ng apgi Mkemstk 390,di3aRbAHe hd@HdA 8tabilfdy bt fBS hOREAtPhAX sHIRLs, ABFendiy
i ncreased dianmeter region 425 is disposed proxinmally adjacent to the ranp

427. Thenithe pleaps eftheibtamst-er regi on 425 may have the same or |arger dianeter

than theol i de surfae, ofiitiyg Bar kel L4260 LOROBD FRAET EIAGDOW G or 31

whi ch s an enbodi ment of thé stopper I'ng a and a

pr oxi malfragibld 68hncbOsratibigligto44d adjeast tothe sappadidafniy thehanisidopgearshdwo,
i ncl udes a seajing edge 462 which forns a seal with the inside surface of
t he Bar rt¢ Plpaity afrangibly capngeiiory 44 dfdbeplupgaiod Ad0 i lasatedkbetyeen the spppditie

surface zﬂfg ahﬁ?hd@%@'p{ﬁsfs ARGk ﬁfeaf*reié%%lé’éo ur@tticf]dgE&oﬂl%%e(igﬁn&ﬁéﬁo&lt%ﬁf |y shown

in Figs. 29 an e stopper 4 can I nclude a stopper body 464
def i ni nd0&aHl]i nt er idre dstabsad4@8thanpluageremd 44613 fulitlspaselddat ai stepper-oxgagalg end
469, accordin o, at | east one enbodi nent . of i nvention. .Accor di to
ooe oo SR e e S e 44 e R g SR arRE Pl 00,

plastic r@ﬁhﬁﬁ%ﬁa‘e-neérlb%%iodﬁé"é‘tropﬁ@rﬂ@! 9Q 108+t b IBEL MO LLREH vENRWNNABI&TS al S
inthe art. [0109] Referring nowto Fig 32, a perspective view of a plunger

r od 1840 riressShadtachascnt avothgr switablicrmdaosljor4a@ining i sndbf ndtoppdr. and a pr oxi mal

end 449. pl un rod 440 further includes a.t press 442 at its
oroxi mai OLF B e B5er b By i Hiab A6 BrSind ot Be Spefaititdait reffimyer
rod 440 glosT thdplubgeSod 440 e Bk enibodinidhs hmwlﬂﬁﬂFir@exmﬁé\stbmrMBuaﬁd pr@gsr 442
and the main body 448 and a support 445 proxi nal adj acent to the flexible

pr ot r usitef A4\mayrposppy thgechamberi efi the hprreltE9i with ghet%st@lr@dmm rfehe stepparface

i . dur | i | neAt 1 exi bl ' 44
has an dur Do LS-HaR iyl SANFBERARLTRY. Burd Il S PRy BB REET
ri b 1423.460oahs b easd twithnibe éntback suefate of e tmerdf #2Wr Ak ishowmfthé heaiainpi rivged47

assenbly allows for the flexible protrusion 444 to advance distally past
the rib 9f2he stopPIrsaRaging PRTtgRJ¥P rP‘@HlSztﬁ@ SEORAPEHEOOp iy ml?hw}orw%@fv féreribrser

FTRSR A i S G b S S R
pair of mirses4¥3Bay U8frankiibisosed on the distal end and proxinmal end of the
gﬂ gr 223&@ é.pl:g? %b%%ﬁl&gﬁtg 'of l‘[ll?els 1r1rn%\e/Iags(:"ernet)?}(lzi Iélbb %‘a?ll alésot 1al'1lgiuldle tv%/su%pgla&ae}/s Qsave
20  described with reference to Figs 13-16. In a specific embodiment, the barrel 420 of one or
more embodiments can also include a visual marker aligned with the locking rib 423. In a
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 one 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



on the shape of the barrel. [0110] As shown in Fig. 33, the plunger rod 440
further includes a plurality of frangi ble connections or bridges 443

adj acent WO 200ve15s47pport 445. In the enbodi ment shown, tRETAISCE08I0820¢S Of
frangi bl e connections 443 of the plunger rod 440 is | ocated between the
support 445 and the thunb press 442, but the frangi bl e connections could be
in another location. [0111] The distal gnd of the plunger rod 441 further

i ncl udes a stopper-engagi ng portion 446~ As shown, the stopper-engagi ng
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vi sual i EﬁfU?EHFSES &b HSERE ¥opper body 464. [0114] Referring now to

Figs. 34908P7 a defAn@dcspacahbetiveritcih e skaniranc $fthgandsdniigy d06 ity igjaek of
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engaging portion 446 relative to the stopper 460 closes the gap defining the pre-selected axial
distance and allows the flexible protrusion 444 to advance past the rib 423, thereby locking the
20 plunger rod 440 inside the barrel 420, preventing re-use of the syringe assembly.
[0119] According to one or more embodiments, the flexible protrusion 444 permits the
plunger rod to bottom during normal use of the syringe assembly. Specifically, the flexible
protrusion 444 flexes as it moves past the narrowed diameter of the rib 423 of the barrel. In
one or more embodiments, as the protrusion 444 moves distally past the rib 423, a slight
25  increase in force may be applied to the plunger rod. According to the embodiment 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



i ndicated by the arrow. As shown in Fig. 35, the space defining the

pre-sel ected axial distance 432 and the first distance D is naintained as

t he st opp&0 24@05847d pl unger rod 440 novet oget her in thePpTamRengloswiss ecti on.
Fig. 36 shows the syringe assenbly 400 when distal force is applied to the

pl unger rod 440 during an injection step. This force causes the plunger rod
440 to nove the pre-selected axi al disggnce 432 shown in Fig. 34 while the

stopper 460 renmins stationary. This closes the space between the plunger

rod 440 iagde SlcapRer 42406y a@lmg amlmmalrMe%memﬁv@ﬁeﬂem @ ’éﬁégahhﬂ'gfeﬁfddamo
recess 468. Application of continuous force in the distal direction to

the pl urigéhe m@&m@édyé@lomhe%mh@@imofzs@&icaw Prgrempl fioregetp thoopluagny redeansing 4 n
d 6 h
R e B P R SR i e

the fl emﬂﬂkﬁa@dﬂd’bfo\ﬂ%kéﬁ‘edél% dractiviatien s@ad hé@e&dg&péﬁ?e @Ipémﬁﬁs)f thegoerod

di stance, D2, wherein D2 is the difference between the first distance, D
and Phe &pade badyionp Frgk dhqppluradipy elcragibix pennegianspibEdase. [0117] As

describ her w [ r 1nj ect
alim tgg Qﬂnunt cs)ﬁﬁg Pﬁf SEF]Ifol wﬂfﬁé1 sfgl%rgé%% b} r%@%rdtagﬁlglﬁ%ﬁtg ggh%(o\ﬁ}gghgﬁ%lﬁqgﬂ

pl unger fomd hanbtdveapgiisd &l thd Iph&lg'ell @i and tlid stsppeo hasamped:d wahe pakinhélendopithat ed

fluid, wthout, | ocking the OVI hat the syringe assenbly
A 1 S A e AV R AR R gl AR R PR e it
syringe cﬁé‘rﬁ@c@@}gﬂéa@f iteh thh et HRERer ro@"t’hé%@erﬂﬁ%uﬁ?&rbﬂ BE k8cll AThAR A of
barrel 420, the distal novenent of the stopperengaging portion 446 relative
to tlRe sth@pbé% 46®t11¢tafs®samhleatgamfdieibm¢|mghetﬂoecepnehesmbmmaédlr@guoalcauhesttlasnce
and aIIo exi bl &4 rot on 444 to advancge past the r|b 423, thereby
ocki no YreebfehoerbHofaRhgt hSlaaer b Be e R P ARGkt - use of ¢ he
syringe [aszgnbl y. A&bﬂcﬁﬂli%c@rﬁﬁloﬂgmbﬁ eMBo@iinciB! ahenieidbeenatgl e ihdigsd bl e
protrusion 444 pernmits t ‘?I unger rod to bot t om dur i ng normal use of the
syri nge 1é@§€mgynfospae%¢rf p@at ¢ yyringseasserakliyb| sughr afermstion can4nglpdocdyt as npt
noves p r r r
Tor 6 engﬁjgltéﬁﬁeg S%%E & %ng Sf}’lﬂ% E} i—mahgn %g%alr 1%%' t{ﬂg &ggetn%t f tﬁ'e QQﬁ%g%

sl i ghst IafS@dhﬁﬂﬁerlﬂfoﬁltllltleﬁr@)fdlfi’@ﬂﬁpﬁﬂeh&ﬂI%Olptelﬁe pl unger rod Accordl ng to
t he enmbodi nent shown, this increase. in force appli %d to the plunger

rod i s n812¥er ceptReyFEntso tar%lggwtdﬁhlﬁngp%éi%m ufe ‘Gnct R e "

g@lmeﬁbe fetipther

the ranmp.y Euﬂé 1§, A8 hard, %oifeaﬁh]b?({hﬂ{eﬁ » RVERBOhLQimkhe hbssl iEHS on
444 past the r| 423, After t exl bl e protrusion 444 has a van

di st al | yfegpast stri@umei mat2d], drivhadicetiatic desctibed irotortnieetion tyith kRe lembbdlmdns is

rmVem:"ntincctﬁldetdh 1% a];tl lga)l(slt l%lnee eglrbghlrnllje%ltco) li4llll-lVIGI§1[10nh Thus, the appearances of the phrases

99 G 99 6y

20 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.

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.



proximal direction. It is believed that the activation force, as defined
herein, is less than the force required to withdraw the plunger rod. [0120]
Ref erri ngvoawwis142g. 39, the syringe assenbly 400 is SIRORAUS2I08482045
configuration in which a user attenpts to reuse the syringe assenbly after
t he plunger rod 440 is | ockedinside the barrel 420 by applying a w thdrawal
force, as defined herein, to the pIung;g_rod 440 in the proximal direction.
Application of sufficient proximl for to the plunger rod causing a

porti on Whatibelaghstniger rod 440 to separate at the plurality of frangible
connections 443, as the withdrawal force exceeds the deactivation force
needed to separate a portion of the plunger rod fromthe body or break the
plurality of fr bridges. [0121] Fig. 40 shows the
syringe asgenblgpgﬁﬁkﬁzﬁgﬂﬂ) ﬁé $ ‘on after which proxinmal force has been
applied to the plunger .rod and the S as ved to.the pr

The Barrel. As ot horvitdBnabOtited RUPRTGH gl siias @B%NIP%@H g gy BRES
462 has an outer, di.aimRf &r Igfa%ﬁﬁg Muid)af R proifial ShRERY 81diRdl etnhqn&maﬁglaor
surface of the barrel at the location of the rib 423 and therefore,
application of daliftdr welli avirtge af giperingnthetethrpugix iimrefluidiicosmninrtionusyls sate

st opper 460 to s ated. fromthe st er -~.engagi ng rtion 446 of . the

ol unger rod [ 0135 R o iarvel D BRY Fui € ERERE N BRPL TR P gee ¢
may include i derdalf n%la'ﬂglxhd]fl@fgﬂﬁéit@ﬁmﬂ@ floRethe ¥b Bgar@SaRNMRbYimaPead such that
information can include, but is not limted to one or nore of identifying

i nf dPrrat i on r egdhlidimnaiereot g berd iperopsrs Agng e ramp drn yiho il Ferdaithcon
regardi ng the |3ﬁ8 Qﬁﬁe cipient. [0123] Reference throughout this
specification t one enbodi nent,"” "certain enbodi nents,” "one or nore
enbodi nents” or "an enhdsligrenilingee ass idchafinga pﬁfxﬁﬂlﬁlLHrﬂ[afdﬁmm:h&,, argltd thainur e,
material, or characteristic descrjbed jn connection wth enbodi nent is

included in at |B94¥EXEAGINE RPEBHCAEM Praxinaand dipthendhe n*wager rmi. &cigg deit inces
of the phrases %&{Hgbne errL? Q%l@rwﬁﬁ?ﬁ galﬁm%béfeﬂ'ﬁ%roxmiapet?(?fntcﬁfdﬂl a thumb

enbodi nents, " " i'n an enbodi'ment” I'n various places
t hr ddghout t hi s msgec ithia dlattal omd schidngt a stepEssagidiyg peftieons nhngplmrget el Bather

enmbodi nrent of the i nventj Furt her |cular atures,
S oat ur o, %iat nelbde ™ hShe b tiyor prseen ate BRm, S nee R SAG el 9 o

manner in one or ré‘f?ﬁs?orﬁﬁ'&%@é Tainfoter] $dA4 thah thogahetcher 'tHéV@a'i‘Itel Qtnthla‘%{tﬁérﬂi has
been descri bed mnth reference to particular enbodinents, it is to be

under st ood thatth@e%@u@hﬁ@wnhﬁh@sn@h@nneaéﬂqwﬁbh@éhmaﬂﬂwemdﬂnmh@npmwn@wples

SEIdI ?ggl : ﬁaz Ihgns al(’)rfowte(ri1 %ragglg?eec%%néc%\ég tlslpggled mna p1r0x1rnaPenda ERAL l%lgér(%oa hose

20 a stopper having a proximal end and a distal end, the stopper attached to

end of

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
25 in the barrel and lock the plunger rod in the barrel to prevent reuse of the syringe

assembly.

2. The syringe assembly of claim 1, wherein the narrowed frangible connection
comprises two or more point connections.
30
3. The syringe assembly of claim 1, further comprising a support proximally adjacent

to the flexible protrusion.



art that various nodifications and variations can be nmade to the nethod and
apparatus of the present invention wthout departing fromthe spirit and
scope of wheoiwnsestei on. Thus, it is intended that the pPETAISR00S/O8294% i ONn

i ncl ude nodifications and variations that are within the scope of the
appended cl ains and their equivalents. Wiat is clained is: 1. A syringe
assenbly conprising: a barrel includinqxg cylindrical sidewall having an
interior surface defining a chanber for~retaining fluid, an open proxi nmal
end and a di st alTiengringe! sinely aofdilaing! 1, Wahdreilathk NdaidNbRREHf M phagat Rysough
in fluid communication with said chanber, said sidewall including arib

adj acent sai d preoRipases epi@xand cad eadp dialiond. ta diptalgnd iaheding axisesidipased r om
the rib towards ' [ C ' h rrel

i ncreases aIongt%ﬁgg?gﬁ%%?ggﬁwg%gd?#ngg%g%ﬁ%gﬁﬁﬁkﬁgﬁiﬁgggLgﬁggqgﬁ'elongate
pl unger rod including a proxinmal end, a distal end, and a main body

ext endi ng between the proximal and djstal end, .the plunger raod. being..
distally and proXiemaYiseenswsmbyy ift Riapm shi dvhermbe, Piofasigp ofaciiiter rdjstal

including a thunh,pLessqr %Eﬁ)thﬂ{gr%f Ald lﬁnﬂeiiﬂgg b ieg))%?)g'ﬂ%f @P0%Hon 209381 %n the

portion, the plunger rod I ncl'udi ng” a protrusion between

t he thunb press daad difeetiomisnpploditp thdy@upgotrodisi on havi ng a di aneter greater
than the dianeter of the barrel at the rib and the plunger rod further

i ncluding at | east one frangi ble portion conprising a narrowed frangible

connecti ongdi SpogRUsyrihed REPHIFRIF Giith 9f dh@%i@kﬁ@%bpér%ga%ngtp%&w oh@d ng
a proximal end and a di'stal end, the stopper attached to the '
st ogPer - engagi nglyget rahis gbnndeecdpoihg stoppadyuch Het spapamlichisimef déettiabbys and

proxi mal |y novabl e .relatj.ve th t opper - engagj n rtion.for a

D o select ed axitarafLf dieel fok® i B RRER TRE ThET P e B e it Rapsn s 1
in contact W th sidppetind ele Mahder@bd thendiarib@éthert inca Ffdsxhﬁusdﬁmabﬁ vaimitid ed
to advance distally past the rib in the barrel and [ ock the plunger rod in
the barrel to prhgveht reuse of the syringe assenbly. 2. The syringe
assenbly of claim1, wherein the narrowed frangi bl e connection conprises
two or nore point connections. 3. The syringe assenbly of claim1, further
conyisi si ng7a supper dyringexissambly cddjlaiaen! wherein the stopper-engaging portion of the

plunger rod is connected to the stopper such that application of an initial distally
directed force to the plunger rod after application of a proximally directed force to
the plunger rod, while holding the barrel, causes the stopper to remain stationary
and the plunger to move the length of the pre-selected axial distance in the distal

20 direction within the barrel.

8. The syringe assembly of claim 7, wherein the stopper-engaging portion of the
plunger rod is connected to the stopper such that application of a continuous
distally directed force to the plunger rod causes the stopper and plunger rod to

25 move together in the distal direction within the barrel until the stopper reaches the
distal end of the barrel, thereby allowing the protrusion to advance distally past the
rib in the barrel and lock the plunger rod in the barrel to prevent reuse of the

syringe assembly.

30 9. The syringe assembly of claim 1, wherein application of a proximally directed
force to the plunger, after the protrusion has advanced distally past the rib, causes

the frangible portion of the plunger rod to break.



to the flexible protrusion.4. The syringe assenbly of claim1, wherein the
mai n body of the plunger rod conprises a proximl end and a distal end, the
di stal emdOi20ed13ti7ag a di sc di sposed between the nmai n b@d¥/spesiokre4s

st opper-engagi ng portion of the plunger rod. 5. The syringe assenbly of
claim1l1, wherein the protrusion facilitates distal nmovenent of the plunger
rod by flexing in the proxinmal directi as a force in the distal direction
is applied to the plunger rod. 6. The ggiinge assenbly of claiml1l, wherein
the stoppeingengadicngrings biembef of BiAIR UM PlukRE d)fsllxﬁ@ﬂ?&ﬁﬁte@tfbnk Qs hiigpt&t RPper
such that upon application of a continuous proximally directed force to the
pl unger rod, whivigskeddpplicatine obarfeisp on durlesgaried by thp distal dirgctianeand) higrker
rod to nove tog r. i . Pr OXi djiractjon. wit hin.the rt el . Th
syringe assenblﬁ&gﬁE%?QF%¥%;8§hg§anh&ﬁ% é ggﬁgrggﬁﬁégﬁﬁg?ﬁ%?PF%%“%%‘ﬁﬁ%
plunger rod is cdnneel ditdlly pfabtethstibpper such that application of an initial
distally directed force to the plunger rod after application of a
proxﬁnally directed force to the plunger rod, while holding the barrel,

causes the;st oppgy, g;(léi FTPsigfﬁbEzt &t Lignahy Qrg}nts %@ﬂi@%}iﬁ?ﬂ@ﬁa E&tﬁ%ﬁsl hﬂ%ﬁ%ﬁf}gt h

fi
of the pre-selecte i'stance in the Irection wt

barrel. 8. The sirctteddomsserind yluogerabdicmsés thatserppemneridagingtpopiar toehgagageg
portion of the unger rod is connected to the stopper such that
appl i cation of A"EBMGYRPES distally directed force to the plunger rod
causes the stopper and plunger rod to nove together in the distal direction
within the barrel until the stopper reaches the distal end of the barrel,

t herl@by al 1dwi nglhehsgripgotssamblynoft daigd V.awbecii the atopperpfasthert ¢renprisis i stopher

barrel and | ock .t he unger rod.in.the barre o] event reuse of..the

oy nge assenbl yorgatin BRE A 0e Tulcontsr R ¢ FnbtE i eab&ithRa st Bhpron
of a proximally uk¢ &cthediohpéCRiabRd tthBrdak WpeR hpplafatieh of BRomimiony Sdréoh A
advanced distally past the rib, causes the frangi ble portion of the plunger

rod to break. 10.plungsr gydrip fepepragseatiirgction. cl aim 2 the plurality of point
connections is adapted to withstand application of a force on the plunger
rod in the distal direction and break upon application of a force in the
proxismal di3.ect iThe sgfihgs adsh@bRreftddisi @) whasciad\cantaodusipsixahblyy pasited foece i b.

on the plunger rod causes the frangible connection to break.

14. The syringe assembly of claim 1, wherein the proximal end of the barrel further
comprises a flange and the distal end of the barrel further comprises a needle

20 cannula attached to the opening of the barrel.

15. 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

25 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

proximal end having a second inner diameter wherein the second inner diameter is

less than the first inner diameter, an increased diameter region located proximally

from the locking rib having a third inner diameter greater than the first and second

30 inner diameters, and a ramp extending between the locking rib and the increased
diameter region;

an clongate plunger rod having a proximal end, a distal end, a stopper-

engaging portion located at the distal end of the plunger rod, a thumb press at the



11. The syringe assenbly of claim1, wherein application of a continuous
proximally directed force on the plunger rod causes the stopper-engagi ng
portion twodneersgeige fromthe stopper. 12. The syringe &63a4rsR00g/08504&1 ai m 1,
wherein the stopper further conprises a stopper boss at the proxi mal end of
the stopper and a frangible |link connecting said stopper boss to the

st opper adapted to break upon applicat%gp of a continuous force on the

pl unger rod in the proximal direction. 13. The syringe assenbly of claim

12, wherein a capiximalQhd dtRXpIBLdrod] Jﬁﬁt&&baf@o@@orp@gtémﬁn@b&%@ﬁ tHeQflstal
causes the frangi bl e connection to break. 14. The syringe assenbly of claim

1, wherein the prbyrgramakaedsopt thie phageerod w fleeible apmirs protrasipn sexéendaied
the distal end Qf.t ) I > i . to
the open o' of PRLIBARIHbH HOPh FRTRLORERRuOBE RIS AARAABMPFIES

i ncl udi ng a cyl diadfetetalndsthd ephadder hay ifoghanintint@gi © phshlit asfefrsiefiblai mgidaes
chanber for retajnigg‘fluidh an open proxi mal end and a distal end

i ncl ddi ng a di sABPOsEA|IT 2 RERNMY e ob Hherplneger ek @0%r ough in 1 uid

conmmuni cation with s Qis%pggﬁ{ggg{%a I%ﬂg%tnﬁii HRGHA b Yiskf %ﬁii,hcg% %ﬁﬁgﬂ&aﬁtﬁ&%ﬁ b BRer

di anmeter, a |locking ri e open proxim ving a second
i nner di anet er vhppaiangidieg seeood dfntier pblingeretred, the bkteppert haingt tistafly r std

i nner dianeter, an.increas di ameter region.located .proximally fromthe

| cki ng 115, hav PGB FRYSH debtear GHEL a0 Tr TEHATE fhEnT o SResEeond
i nner di anet er spo@dd, &ch 8P wakh arRdiifg éﬂﬁto‘f‘@tf‘é“stéﬂﬁr {sagkbmdctiith AR Aidid18vall

i ncreased di aneter region; an elongate plunger rod having a proxi mal end, a

di stll end, a sbbibpdraalythyiangulsoptotusioh ocpdrettet totadeardic sistdllyaragt be ladkeng
I d, t. t th i mal f t I i
o n0er 108, 8 LB R BTE R Sl PR LA of e

rod, a flexibleagpmulyar protrusion extending radially fromthe plunger rod

havi ng an outer dianmeter greater than the second inner dianmeter and the
pl unger rod further including a plurality of frangi ble bridges disposed in

i mal \end Dl ;1. apd - ¥ d
B LA O, LS AR Pl

a distal end, the's er-endg
pl uriger rod, thedadtiappdistabebngndsitphaliheyloalidg rib.

17. The syringe assembly of claim 15, wherein the stopper-engaging portion of the
plunger rod is connected to the stopper such that application of a continuous
proximally directed force to the plunger rod, while holding the barrel, causes the

20 stopper and the plunger rod to move together in a proximal direction within the

barrel.

18. The syringe assembly of claim 17, wherein the stopper-engaging portion of the

plunger rod is connected to the stopper such that application of an initial distally

25 directed force to the plunger rod after application of a proximally directed force to
the plunger rod, while holding the barrel, causes the stopper to remain stationary

and the plunger to move the length of the pre-selected axial distance in the distal

direction within the barrel.

30 19. The syringe assembly of claim 18, wherein the stopper-engaging portion of the
plunger rod is connected to the stopper such that application of a continuous
distally directed force to the plunger rod causes the stopper and plunger rod to

move together in the distal direction within the barrel until the stopper reaches the



proxi mally novabl e a pre-selected axial distance relative to the

st opper - engagi ng portion, such that when the distal end of the stopper is

i n cont acwownadisi4re di stal wall of the barrel, the annulP@T/yse@808X4dN i s
permtted to advance distally past the locking rib in the barrel and | ock
the plunger rod in the barrel to prevent reuse of the syringe assenbly. 16.
The syringe assenbly of claim15, mherg*y the annul ar protrusion is tapered
to facilitate distal novenment past the Tocking rib. 17. The syringe

assenbly of cl aigitdiSendVbeHIRI Batréle tHdrOBP EmBERGRIINRJarR@lH: | (#6tr@iod e fRKkuUnGer
rod is connected to the stopper such that application of a continuous

proxi mal |y di r ecdeenceatigellyt bast tee lockingaid mode batel endhlorkithrgpluhgerad iethe
the st f t oget her i i mal
Girecti on w ¢ ny RaEERaE) RES: O IRy 000 ot O &b 37 aher ei n

t he stopper-engagi ng portion of the plunger rod is connected to the stopper
such that application of an initial distally directed faorce to the plunger

rod after aPpli i OHNGE agsepibbk Phslay 9 medetdn applision of iahprogin yedirgegsl

whi | e hol ding t I t i ' r ]ﬁ&g- he
pl unger to nnveq§ﬁ§%§Eﬁa?ﬁ&%?ﬁﬁﬁé“%ﬁ%?%@f@%?%ﬁﬂgﬁﬁgﬁ‘%??F?%%gﬂﬁéx% 3 Hpbtal
di rection wi thi rcatdes theaatd@ist orkXranpitde byidganafehaplaegblirgd af breblai m 18, wherein

t he st opper-engagi ng portion of the plunger rod is connected to the stopper
such that application of a continuous distally directed force to the

pl unger rodjcausgg §tyﬁﬁg§ hQBRBly Gdaipl Y09SRerEiRadhd RGeS 9&%1'&@ dventcR€of
distal direction within the barrel until the stopper reaches thedistal end

of tlRe barrel, tthewswarpeotristan aligr theeratmsidraliaspdpancad dotallypast thxriind
advance distally past the locking rib in the barrel and | ock the plunger
rod in the barrel to prevent reuse of the syringe assenbly. 20. The syringe

assenbly ob2.cl aiThekGrinph@kehblyaidRldi®atd, (hcein Me iy ifatlithits divaaeéaehtfoptice to
t he plunger, after the protrusion has advanced distally past the |ocking
rib, causes the aapulpeprotruyae distadlygiapf the Bbi dge of the plunger rod to break.
21. The syringe assenbly of claim19, wherein the locking rib prevents
novenent of the annular protrusion after the protrusion has advanced
di stial |y past t lkher syving2 Zisschitdy SofY ¢laige 185 setdity, @ionChsplizutldh oMaec@itinubine
ranp facilitates advancenent of the } ) )
proximally directed force on the plunger rod, the locking rib prevents proximal
movement of the stopper and causes the stopper-engaging portion to detach from

the stopper.

20 24, The syringe assembly of claim 15, wherein the stopper further comprises a stopper
boss at the proximal end of the stopper and a frangible link connecting said stopper

boss to the stopper.

25. The syringe assembly of claim 24 wherein, upon application of a continuous
25 proximally directed force on the plunger rod, the locking rib prevents proximal

movement of the stopper and causes the frangible link to break.

26. The syringe assembly of claim 15, wherein the proximal end of the barrel further
comprises a flange and the distal end of the barrel further comprises a needle

30 cannula attached to the opening of the barrel.

27. The syringe assembly of claim 15 further comprising a use detection system

including a visual display disposed on the stopper-engaging portion of the plunger



annul ar protrusion distally past the rib. 23. The syringe assenbly of claim
15, wherein, upon application of a continuous proxinmally directed force on
t he pl ung®o 20@di5147Re | ocki ng rib prevents proxi mal noveREMUSRI081082W45t opper
and causes the stopper-engaging portion to detach fromthe stopper. 24. The
syringe assenbly of claim15, wherein the stopper further conprises a

st opper boss at the proximal end of th topper and a frangible |ink
connecting said stopper boss to the stopper. 25. The syringe assenbly of

cl ai m 24 wher ei fod, URORisaMAhiicabl BEINLulR, ¢OIMd PafBreSh idihIrmthlYy diréce&d Rce
force on the pIunger rod, the locking rib prevents proxi mal novenent of the

stopper and caugeapnlisd t¢ theringeeradi nk t o break. 26. The syringe assenbly of
claim15, wherein the proxinmal end of the barrel further conprises a flange
and the distal end of the barrel further conprises a needle cannul a
attached t 08t he Tapeyting: adsembly dfaldial 27, %@re‘ﬁhmeswﬁdamgﬁlmaﬁbbtyvﬂble&hl@énm 15
further conprising_a use detectjon systenllncludln a visual .disp

di sp8sed on t he 8¢ Bppble-nspigesiemig PsBRiticd fo advapgredista ﬁ@éw%lﬂb ﬂrhﬁle\hagrehqmd _
i ndi cator being 1%&41!11}4?1{13% dPJ géﬁﬁff%ﬁefﬂaepré%ue% ngq ?#ﬁﬁgeda‘s& gd force is

applied to the plunge he syri'nge asse alm wherein
the visual indicator is not visible when the erX|bIe protru3|on IS

permtted advance dlstall in the barrel and |lock th

P Unger rodSi n (18 SHREEHOEBU TGV o FobREs B eriyel HEdsnEyOaen The
syringe assenbl yhohagéiain & nc&H%Hhﬁk16959@%&)ﬁ&thM+§H&1ﬂﬁﬁ&&ﬁfe&iépgﬁﬁd
on the barrel and aligned w | ocking rib such that when the distal

end 16f the stopptppesisi m wmcam1tmlmm1sthbwdll sxfethe \ham:l dfe vinealbaarked movére
vi sual nmarker es fron1b 0Sj;t ned t cent tg,.the | ocking
b to proxt mal MPaaragast e fRE Iy eltrg: it Blloind b3 Bth Ay ifife e

is locked in theh@m)rcmr@ 1ib30 1nd‘}ce&é/ﬂief}ﬂhﬂ1g@§ﬁﬁﬁb|ldék6@ﬁﬂhb5h@§l a barrel
including a cylindrical sidewall having an interior surface defining a

chanber for retaining fluid, an open proximal end and a distal end

Lgﬁ’lrmug: ggtl ogl %@#@egsgﬁn\ﬂnﬂ%tﬁﬁlﬁ %Imozgat Qegfhgégrg?ohnh;{/%g a proxi mal

end,15a distal end,a bargdl apgladingragadindgical sidewall having an interior surface defining a
chamber for retaining fluid, an open proximal end and a distal end including a distal
wall having an opening therethrough in fluid communication with said chamber;

an 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 distal end

20 of the plunger rod, 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;

25 means for locking the plunger rod in the barrel to prevent reuse of the syringe
assembly when the distal end of the stopper is in contact with the distal wall of the
barrel and an activation force in the distal direction is applied to the thumb press;
and

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

30 upon application of a deactivation force in the proximal direction to the plunger

rod.



portion located at the distal end of the plunger rod, a thunb press at the
distal end of the plunger rod, and a main body portion extendi ng between

t he di st avoane/151472i mal ends of the plunger rod; a stopPEr/Usa008/0820a5
proxi mal end and a distal end, the stopper attached to the stopper-engagi ng
portion of the plunger rod, the stopper being distally and proximally
novabl e relative to the stopper-engagi portion; nmeans for |ocking the
plunger rod in the barrel to prevent reuse of the syringe assenbly when the
di stal end3of thgeSeRRPEasicthbly of @RERCI0, Witdieih NBe digtatibn iBtde i9fledshBab@fd €l
and an activation force in the distal direction is applied to the thunb
press; and meangicpgivatiemiared.i ng at | east a portion of the plunger rod from
the mai n body upon application of a deactivation force in the proxinal
direction to the plunger rod.31. The syringe assenbly of claim 30, wherein
the activaB2on fiheCcgringe lagsmtiinaf ddie 3G awhdrviat tho méamk dfor sGratibigeatsipadt nge
assenbly of claim 30, wherein the neans for separating at |east a portion
of tRe plunger re&I9nsof] ihe pluwgenindas degatadmdigseaithgarodmal ed ehide plungserod od

and i s operable tg; ﬁﬁﬁ%ltd%& ¥ 9Porthn LP8L lMﬂ% s n?ﬂawﬂ | qp% (.4 od
is locked in thg' é%ée ; %3. %%e 3r;%ge ggge Fﬁx% éﬂa?ﬁf%gswghrt g$ai
conprising a neanshdlwrekeparati ng t he stopper fromthe plunger rod upon

application of sufficient proximal force on the plunger rod. 34. The
syringe assenbly of claim 30, wherein the stopper-engaging portion of the

pl unger rogsis copNgsh 9a§s@mﬁ3§ﬁoisélgﬁﬂ’@0, ARG ERRDriGRPh AL 96 Rbafdting the
continuous proximall'y directed force to the plunger tod, while holding the

barrl@l , causes tshwpst Gpmethe phuhgeheodplnemgaplicawntal swbiaertt pgetiel faree an the
proxi mal direction within the barrel. 35. The syringe assenbly of claim 34,
wherein the stoﬂ% “efJagi ng portion of the plunger rod is connected to the
st opper such that application of an initial distally directed force to the
plunger rod after application of a proximally directed force to the pl unger
rod, whil e3thol ditly thiageasscaibly eheken Iheviareppbe stqpp?:remagmgtmm@mag fhe

plunger rod is connected to the stopper such that application of a continuous
15 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.

35. The syringe assembly of claim 34, wherein the stopper-engaging portion of the

20 plunger rod is connected to the stopper such that application of an initial distally
directed force to the plunger rod after application of a proximally directed force to

the plunger rod, while holding the barrel, causes the stopper to remain stationary

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

25 36. The syringe assembly of claim 35, wherein the stopper-engaging portion of the
plunger rod is connected to the stopper such that application of a continuous
distally directed force to the plunger rod causes the stopper and plunger rod to
move together in the distal direction within the barrel until the stopper reaches the
distal end of the barrel, thereby engaging the means for locking the plunger rod to

30 prevent reuse of the syringe assembly.

37. The syringe assembly of claim 36 further comprising an indicator means for

indicating that the plunger rod is locked in the barrel.



and the plunger to nove in the distal direction within the barrel. 36. The
syringe assenbly of claim 35, wherein the stopper-engagi ng portion of the
pl unger IO 20®/150¢TRect ed to the stopper such that appli €aTiuSR008f 08245
continuous distally directed force to the plunger rod causes the stopper
and plunger rod to nove together in the distal direction within the barrel
until the stopper reaches the distal e of the barrel, thereby engagi ng
the neans for | ocking the plunger rod to prevent reuse of the syringe
assenbly. 37. The syringe assenbly of claim36 further conprising an

i ndi cator neans for |nd|cat|ng that the plunger rod is |locked in the
barrel . 38. 3\ syrA pgtngassentily cempiyiigi ng: a barrel including a cylindrical
sidewal | having an interior surface defining a chamber for retaining fluid,
an open proximal end ardral irludiig aqydindmesl sidewall aaﬂng@@lntmrlsuﬁmdﬁgi
opening therethro nlcatlon wnth 4

si dewal | |nclud|ngggmﬁqgr§3?3%‘ ém5n8§mnnW' ﬁéng ?ﬁgﬂ%n in n%g an
axi als | ength extdigiwgl hdvaip éﬂ”@ehinfg th@%ﬁ&%biﬁﬂdﬂﬂd’dﬂ%{hﬂiﬁbatﬁiﬁdmﬂumt hat the
di anmeter of the barrel increases along the ranp fromthe rib towards the

proxi mal end; arf é‘lnbﬁg%@s@PWh%&Ch%dé%B‘iﬁblaﬁlﬂi:ﬁ’ésﬁd}ﬂfwmﬁbﬁf deand 2 ramgi st al
end, and a main @9@%3 ﬁé}ﬁ?i’éggg\ &%n\ﬂ?r%fﬁrﬁ?heoﬁﬁ)xt WRlds ?ﬂ? Riﬂdx%gﬂ nﬁ%%i% {h'a{e

pIunger rod being pr oxi novab sa

proxi mal end i nahmdhlamgteaof thgrblarrpr i@sieasch IaE)nglt]Sé mhlpeﬁminlthm:ﬂibldjwagdsathe

st opper - engagi ng part the plunger rod further including a flexible
protrusion betwde l?ﬁ/@F%unb press and the main body, the protrusion having

a dijgmeter greater tfml&%@te 1@@1« £Jd iRE1uliiAG o ﬁﬁgiﬁial &td, bhgstdlicRd apd o figin

plunger rod further including at” | east one fr. | e portion conprising a
narrowed frangi Body estendiog botwedn dpguexniah alai qhstaki:rrrhltheqﬂulngﬁf racdhieeing distgly

rod; a stopper hayin OXI end a i st end er at t ached
Lo the ot opper - eREAGTSIG=POREFBTC SF NG bF HET. (PoBSUEH PR AT AER: et
distal end of tRhees! aRRBtal e‘hdllﬂclﬁ&lﬁg aGloppbrtéhhbig %bﬁio%' thelungef rddarthar r el
the flexible protru5|on is permtted to advance élstal(g past the rib in

the barrel and lisdkdinge f}@w&ﬁg@rptmﬁqn petwiche thsgthwiab prass prdethemain bodye thsf t he
Syri 139€ ass enbl érot;[iusmn %ar 211 &%te?%rse%{g) Itl}ﬁn(%lfle 813.]%'6{91‘ g? the%re%elee{t Td Ilillg and

narromed frangi connec
the plunger rod further including at least one frangible portion comprising a

narrowed frangible connection disposed in a proximal end 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 such that when the distal end of the
20 stopper is in contact with the distal wall of the barrel, the flexible protrusion is
permitted to advance distally past the rib in the barrel and lock the plunger rod in

the barrel to prevent reuse of the syringe assembly.

39. The syringe assembly of claim 38, wherein the narrowed frangible connection

25 comprises two or more point connections.

40. The syringe assembly of claim 38, further comprising a support proximally

adjacent to the flexible protrusion.

30 41. The syringe assembly of claim 38, wherein the main body of the plunger rod
comprises a proximal end and a distal end, the distal end including a disc disposed

between the main body and the stopper-engaging portion of the plunger rod.



conprises two or nore point connections. 40. The syringe assenbly of claim
38, further conprising a support proximally adjacent to the flexible

prot rusi oNO 24d9/15T47@ syri nge assenbly of claim 38, whereiPaTiuseoosmB94H0dy of
t he plunger rod conprises a proximal end and a distal end, the distal end

i ncluding a disc disposed between the main body and the stopper-engagi ng
portion of the plunger rod.42. The syrijyige assenbly of claim 38, wherein
the protrusion facilitates distal noverent of the plunger rod by flexing in
the proxi map. di rEgtdyARsAssanb@ofelaim 3RNeheehtBé pitfusSohifiilitafes dnpdli ed to the
pl unger rod. 43. The syringe assenbly of‘cLain1§8,_further conprising a gap
bet ween t he di stra¢veaisat of the phingeigipg by flesingtinshaprexianal dapgtionfas pHercp ar thel
when the syringe.ass VoS N j Dt sition. 44. The syringe
assenbl y of cIaf%?%é&ggﬁé}%?ﬁb¥%§£§%%%%%§¥éﬁgaging portion of the plunger
rod is connected to the stopper such that upon application of a continuous
proximally directed force to the plunger rod, while holding the barrel

causés t he4dt oppdic syriBes HecpPlymg&raim ., tusthrossnirisye heap batveenphodisipnd
direction wthi rbf&ﬁbestggi& ghd th%?istta;]ﬁ%u]s&ﬁthé‘ga‘?r&%%H“&{eysrﬁiégggﬁbﬁb%ﬁ iyMier ei n

t he stopper-engagi ng rtron o e plunger rod 1's co to-"the stopper
such that appl i aetiebposdfona conti nuous distally directed force to the

pl unger rod causes the stopper and plunger rod to nove together in the
distal direction within the barrel until the stopper reaches the distal end

of the barpgl, tHRIEAYEkaUbRDihEmRBONAYSIHARe gt@pgéive%gggﬁngbéﬁi@hloyt&ast t he
rib in the barrel and %ock thé plunger rod in the barrel to prevent reuse

of tlRe syringe adwwebiod is 46ncTied te theistppenssh sl yporf apiligitorB3e, a wongnedus

application of a pr.oxi,mll Lrect force to th | unger,. after th
or ot r et on has DSeLEdurded e bats bBRESHE VEG RugRE R vl Sl isor ¢ on
of the plunger rsagptOaddiBeklundd:rod REmSYE topeRCARSENBkINDUiredt@n W i88n thher ei n
application of a continuous proximally directed force on the plunger rod
causes the stoppefickngagi ng portion to di sengage fromthe stopper. 48. The
syringe assenbly of claim 38, wherein the stopper further conprises a
st opper

15 45. The syringe assembly of claim 44, wherein the stopper-engaging portion of the

plunger rod is connected to the stopper such that application of a continuous

distally directed force to the plunger rod causes the stopper and plunger rod to

move together in the distal direction within the barrel until the stopper reaches the

distal end of the barrel, thereby allowing the protrusion to advance distally past the
20 rib in the barrel and lock the plunger rod in the barrel to prevent reuse of the

syringe assembly.

46. The syringe assembly of claim 38, wherein application of a proximally directed
force to the plunger, after the protrusion has advanced distally past the rib, causes

25 the frangible portion of the plunger rod to break.

47. The syringe assembly of claim 38, wherein application of a continuous proximally
directed force on the plunger rod causes the stopper-engaging portion to disengage
from the stopper.

30
48. The syringe assembly of claim 38, wherein the stopper further comprises a stopper

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



boss at the proxinmal end of the stopper and a frangible |ink connecting
sai d stopperboss to the stopper adapted to break upon application of a
cont i nuous 02001492 t he plunger rod in the proximl dir@CTiusp00848204Fhe
syringe assenbly of claim48, wherein a continuous proxinmally directed
force on the plunger rod causes the frangi bl e connection to break. 50. The
syringe assenbly of claim 38, wherein the proximl end of the barrel
further conprises a flange and the distal end of the barrel further

conprises a needoSs GANOHbApRHARBEH Broak KR nQPBNHENSN OF 2 LBAIRANE Riree on the

plunger rod in the proximal direction.

49. The syringe assembly of claim 48, wherein a continuous proximally directed force

5 on the plunger rod causes the frangible connection to break.

50. The syringe assembly of claim 38, wherein the proximal end of the barrel further
comprises a flange and the distal end of the barrel further comprises a needle
cannula attached to the opening of the barrel.

10



