PASSI VE REUSE PREVENTI ON SYRI NGE THAT USES A FLANGE LOCK BACKGROUND OF THE
| NVENTI ON Field of the Invention [0001] The present invention relates to a
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specifically, aspects of the present invention relate to a syringe that
includes a flange | ock di sposed at an open proxi mal end of a syringe barrel
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Some of these attempts have provided injection systems that require a specific, affirmative

act to destroy the syringe after the intended injection either by using a separate device for
destroying the syringe or providing a syringe assembly with frangible zones so that the
syringe could be rendered inoperable by the application of force. Although many of these
devices work quite well, they do require the specific intent of the user followed by the
affirmative act to destroy or render the syringe inoperable. These devices are not effective

with a user having the specific intent to reuse the hypodermic syringe.

[0003]  Attempts have also been made to provide a syringe assembly that is automatically
disabled or rendered inoperable after a single or select number of uses. Such syringe
assemblies present specific challenges because they must not prevent filling or use under
normal conditions. Moreover, certain automatic Jocking and disabling devices only allow for

a fixed dosage amount to be supplied by the syringe before the syringe is disabled.

SUMMARY OF THE INVENTION

[0004]  Accordingly, there is a general need for a single use syringe that includes a locking
and disabling mechanism that does not operate automatically but that is passively activated
through normal use of the syringe. Consequently, a user who has the specific intent to reuse
the syringe will actuate the mechanism through normal use of the syringe without

consciously realizing that the syringe has been disabled. Such a mechanism will limit the



[ 0004] Accordingly, there is a general need for a single use syringe that
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rod having a proximal end, a distal end, and a | ocking flange forned
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a the syringe barrel, including an elongate plunger rod having a proximal end, a distal end, and
a locking flange formed thereon between the proximal and distal ends; a plunger head having
a distal sealing surface, the plunger rod being engageable with the plunger head such that the
plunger rod is capable of moving the plunger head within the chamber of the syringe barrel
through an injection cycle; and a flange lock disposed at the open proximal end of the barrel.
During the injection cycle, the flange lock engages the locking flange of the plunger rod so as
to prevent removal of the plunger rod from the syringe barrel.
[0007] The flange lock includes a plurality of flexible protrusions distributed around a
periphery of the open proximal end of the syringe barrel. The protrusions are integral with

the open proximal end of the syringe barrel and may extend proximally from the open

proximal end of the syringe barrel or distally from the open proximal end of the syringe



peri phery of the open proximal end of the syringe barrel. The protrusions
are integral with the open proxinmal end of the syringe barrel and may
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slidably connected to the plunger head such
variable diameter and tapers inwardly toward the flange lock.

[0010] The plunger head further includes a distal wall, the distal wall having the distal
sealing surface defined thereon; a proximal wall, spaced from the distal wall; and a central
portion extending between the distal wall and the proximal wall, the central portion having a
cylindrical core portion and a plurality of equally spaced fin portions extending radially from
the cylindrical core portion. The distal wall of the plunger head perimetrically engages the
inner surface of the barrel so as to seal the chamber of the barrel.

[0011] The distal end of the plunger rod is slidably connected to the plunger head such
that during the injection cycle the plunger rod slides with respect to the plunger head. The
plunger head includes a cylindrical connecting portion extending from the proximal wall of
the plunger head, the cylindrical connecting portion having an annular lip at a proximal end
thereof. The plunger rod has a hollow cylindrical shape defining an outer surface and an
inner diameter, the inner diameter of the plunger rod having an internal annular ring adapted
to engage the annular lip of the cylindrical connecting portion such that the internal annular
ring of the plunger rod is able to slide over the annular lip in the distal direction and retain the
annular lip of the cylindrical connecting portion within the plunger rod. The plunger rod

slides with respect to the cylindrical connecting portion of the plunger head such that the



that during the injection cycle the plunger rod slides with respect to the
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[0015]FIG 1 is a side view of a passive reuse prevention syringe assenbly
I n accordance wth an enbodi nent of the present invention. [0016]FIG 2 is
a side viww2ofo/#1syri nge barrel and flange | ock of the ®gmiusg@oasssenbl y
shown in FIG 1. [0017]FIG 3 is a rear perspective view of the syringe
barrel and flange lock of FIG 2. 100181FIG 4 is a rear view of the
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perspective vrew rod o e syringe assenb ysovvnln FIG 1.
[ 0020] tblr&ainGhe plumgsi zdeemﬁaig\m aﬂodkhéppdihmgﬁrleasbplarbﬁiljiw@harﬁthe thogictpf e 7 is a

rear pers tive yiew of a plunger ad of the syringe assenbly shown in
FI G 1syr1118®§%q\i|a d@‘%lg @’?‘Bgegﬁ %Qg'f the plunger head of FIG 7.
[0014]  Further details and advantages of the invention will become clear upon reading the
following detailed description in conjunction with the accompanying drawing figures,

wherein like parts are designated with like reference numerals throughout.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015]  FIG. 1 is a side view of a passive reuse prevention syringe assembly in accordance
with an embodiment of the present invention.
[0016] FIG. 2 is a side view of a syringe barrel and flange lock of the syringe assembly
shown in FIG. 1.
[0017]  FIG. 3 is a rear perspective view of the syringe barrel and flange lock of FIG. 2.
[0018] FIG. 4 is a rear view of the syringe barrel and flange lock of FIG. 2.
[0019] FIG. 5 is a rear perspective view of a plunger rod of the syringe assembly shown
in FIG. 1.
[0020] FIG. 6 is a side view of the plunger rod of FIG. 5.
[0021] FIG. 7 is a rear perspective view of a plunger head of the syringe assembly shown
in FIG. 1.
[0022] FIG. 8 is a side view of the plunger head of FIG. 7.
[0023] FIG. 9 is a side view of the syringe barrel and flange lock and the plunger head of
the syringe assembly prior to insertion of the plunger head into the chamber of the syringe
barrel.
[0024]  FIG. 10 is a side view of the syringe barrel and flange lock and the plunger head of
the syringe assembly as the plunger head is inserted into the chamber of the syringe barrel.
[0025]  FIG. 11 is a partial cross-sectional side view of the syringe barrel and flange lock
and the plunger head of the syringe assembly showing the plunger head in a bottomed out
position within the chamber of the syringe barrel.
[0026] FIG. 12 is a partial cross-sectional side view of the syringe assembly as the
plunger rod is inserted into the chamber of the syringe barrel.
[0027] FIG. 13 is a partial cross-sectional side view of the syringe assembly as the

plunger rod is inserted further into the chamber of the syringe barrel.



[00231FIG 9 is a side view of the syringe barrel and flange | ock and the
pl unger head of the syringe assenbly prior to insertion of the plunger head
into the whamyersizsf t he syringe barrel. [0024] FIG 10 i gCca/uscao/ovisesv of t he
syringe barrel and flange |ock and the plunger head of the syringe assenbly
as the plunger head is inserted into the chanber of the syringe barrel.
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cross-sect’i ona Vi ew™o e syringe assenbly prior to
illustrating an engagement between the flange lock and the plunger rod.

[0031]  FIG. 17 is an enlarged partial cross-sectional side view of the syringe assembly of
FIG. 15 further illustrating an engagement between the plunger rod and the plunger head.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0032]  For purposes of the description hereinafter, spatial orientation terms, if used, shall
relate to the referenced embodiment as it is oriented in the accompanying drawing figures or
otherwise described in the following detailed description. However, it is to be understood
that the embodiments described hereinafter may assume many alternative variations and
embodiments. It is also to be understood that the specific devices illustrated in the
accompanying drawing figures and described herein are simply exemplary and should not be
constdered as limiting.

[0033] Referring to FIG. 1, a syringe assembly 10 according to an embodiment of the
present invention is shown. The syringe assembly 10 includes a syringe barrel 20 and a
plunger assembly 30. As shown in FIGS. 1-4, the syringe barrel 20 has an open proximal
end 23 and a distal end 21 opposite to the open proximal end 23. The syringe barrel 20 has
an inside surface 24, which defines a chamber 25. The syringe barrel 20 also includes an
outlet 11 disposed on the distal end 21 of the syringe barrel 20. The outlet 11 is in fluid
communication with the chamber 25 of the syringe barrel 20. A needle cannula 12 may be
attached to the outlet 11 such that an interior of the needle cannula 12 is in fluid
communication with the chamber 25 of the syringe barrel 20. As shown, the syringe barrel
20 may have a cylindrical or substantially cylindrical shape, and may include an outwardly
extending flange 22 at the open proximal end 23, though it is to be appreciated that the
syringe barrel 20 may be formed in any suitable shape. Additionally, the syringe barrel 20
may be injection molded from thermoplastic material such as polypropylene and

polyethylene according to techniques known to those of ordinary skill in the art, though it is



aspiration of the syringe barrel as the plunger rod engages the plunger
head. [0029]FIG 15 is an enlarged partial cross-sectional side view of the
syringe aseenyi1mbt er conpl etion of an injection cycl ePsihasong/osdses pl unger
assenbly in a | ocked position. [0030]FIG 16 is an enlarged partial side
view of the syringe assenbly of FIG 15 further illustrating an engagenent
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'tis separately and attached to the syringe barrel 20 by techniques known to those of ordinary

skill in the art. As shown in FIGS. 2-4, in an initial condition, the protrusions 27 extend

proximally from the open proximal end 23 of the syringe barrel 20. As shown in FIGS. 1

and 16, the protrusions are adapted to be folded to extend distally into the chamber 25 and

flex toward the inside surface 24 of the syringe barrel 20. Alternatively, the flange lock 26

may be formed such that the protrusions 27 extend distally into the chamber 25 or parallel to

the open proximal end 23 of the barrel 20 in an initial condition.

[0036] With reference to FIGS. 1, 5, and 6, the plunger assembly 30 is disposed at least

partially within the syringe barrel 20. The plunger assembly 30 includes an elongate plunger

rod 31 having a cylindrical shape defining an outer surface 39. The plunger rod 31 has a

proximal end 311 defined by an outwardly extending flange 36 and a distal end 312 defined

by an annular flange 32. A locking flange 34 is formed on the plunger rod 31 between the

proximal 311 and distal 312 ends. Specifically, the locking flange 34 is located on the

plunger rod 31 approximately two-thirds of the length of the plunger rod 31 from the distal

end 312 of the plunger rod 31 such that the plunger rod 31 may be inserted nearly the full

length of the chamber 25 of the syringe barrel 20 without engaging the flange lock 26.



to be appreciated that the syringe barrel 20 may be nade from ot her
suitable materials and according to other applicable techniques. [0034] Al so
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flange 34. The pl unger rod al so includes tanper prevention disk 35
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portion 33 and/or the uniformdianmeter portion 331 of the &d nger rod 31,
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| ocking flange 34 to prevent renoval of the plunger rod 31 fromthe syringe
barrel 20. [0038] As shown in FIGS. 14-16, the tanper prevention disk 35 is
si zed and spaced fromthe | ocking flange 34 such that the tanper prevention
di sk 35 prevents heal thcare workers and others fromtanpering with an
engagenent between the flange |lock 26 on the syringe barrel 20 and the
Iocklng flange 34 Also as shomn in FIGS 15 and 17 the pIunger rod 31 i's
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head 40. The plunger head 40 includes a distal wall 41 and a proxi mal wall
42. The distal wall 41 has a distal sealing surface 46 of the plunger head
40 defi newotzhayismss As shown in WO 2010/ 151265PCT/ US2000T043895448p5S. 15
and 17, the distal wall 41 of the plunger head 40 perinetrically engages
the inside surface 24 of the syringe barrel 20 so as to seal the chanber 25
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and 8, ‘the plunger head 40 further includes a cylindrical connecting
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49. It is to be appreciated that the cylindrical connecting portion 47 may
be forHbduggostately fromthe plunger head 40 and attached to the proxi mal
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31 i s tmgpagembl wali? hedonding yd knvokmi teetinigqusanect i ng portion 47 of the plunger

head 40 so that the plunger rod 31 is _able to _nove the pl r head .40
wi t hi nfOOAE] chﬁ%éﬁm%% %ﬁgt“ﬂéf@y‘?‘? wéeérzﬂ r?@idegémt“hvfﬂgﬂfﬁﬁ ﬁuq%‘%’éé{l?ﬁ%ﬂcycl e.

Particyl.arl S : r ' bestabladerial
connec%”ecg %S?O%@E&%%{S hgg% ltﬁ{gg%\% Omggé)% t atdjg%?i angl(BtGJ ﬁlgéri ﬂ?sg?{ll on gyéilae t he
pl ungedepending Lipsh ich@se.Witith vesgpidicy atdintdrehapleabglety Wigau tikOsyrifige agspinbhidr i cal

connectin ortion 47 fits . . .
10 isg advantageous because all plastic components can be used in markets where cost is

extremely important and an elastomeric plunger head 40 can be used in markets with a strong
preference for such components. It is to be appreciated that the plunger head can be formed
in different shapes and according to other techniques known to be suitable to those of
ordinary skill in the art.

[0042]  As shown in FIGS. 13-15 and 17, the distal end 312 of the plunger rod 31 is
engageable with the cylindrical connecting portion 47 of the plunger head 40 so that the
plunger rod 31 is able to move the plunger head 40 within the chamber 25 of the syringe
barrel 20 through an injection cycle. Particularly, the distal end 312 of the plunger rod 31 is
slidably connected to the plunger head 40 such that during the injection cycle the plunger rod
31 slides with respect to the plunger head 40. The cylindrical connecting portion 47 fits



WO 2010/ 151265PCT/ US2009/ 048895 within the inner dianeter 37 of the holl ow
pl unger rod 31 such that the internal annular ring 38 of the plunger rod 31
i s abl e twoengageeéshe annular |ip 48 of the cylindrical PComrse@vionggoporti on
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thereafter retain the annular lip 48 of the cylindrical connecting portion
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plunger rod 31 so as to inject the contents of the chanber 25 into a
patient. Thus, it is to be appreciated that a force necessary to advance
the plunger rod 31 relative to the plypger head 40 during the injection
cycle between aspiration and injection is less than a force necessary to
sustain injection of the contents of the chanber 25 of the syringe barrel
20. By providing a collapsible plunger assenbly 30 with a slidable



[0047] As shown in FIGS. 15 and 16, during the injection cycle, the
protrusions 27 of the flange |lock 26 slide along the outer surface 39 of
t he pl ungeo 20dis8b5and engage the | ocking flange 34 of wPhe/yskemyessss od 31
upon or substantially upon conpletion of the injection cycle so as to
retain the plunger assenbly 30 in a bottonmed out position with the distal
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Chanbe}{ead 40 during the injection cycle between aspiration and injection is less than a force
necessary to sustain injection of the contents of the chamber 25 of the syringe barrel 20. By
providing a collapsible plunger assembly 30 with a slidable connection between the plunger
rod 31 and the plunger head 40, the plunger head 40 can be initially packaged in a bottomed
out condition, i.e., abutting or adjacent to the distal end 21 of the syringe barrel 20. This
results in less air being drawn into the chamber 25 of the syringe barrel 20 during aspiration
and prior to injection. It is to be appreciated that the plunger assembly 30 could alternatively
be formed with the plunger head 40 integral with the plunger rod 31 or otherwise non-
slidably connected to the plunger rod 31 according to known techniques.

[0047]  As shown in FIGS. 15 and 16, during the injection cycle, the protrusions 27 of the
flange lock 26 slide along the outer surface 39 of the plunger rod 31 and engage the locking
flange 34 of the plunger rod 31 upon or substantially upon completion of the injection cycle
so as to retain the plunger assembly 30 in a bottomed out position with the distal sealing
surface 46 of the plunger head 40 abutting, or nearly abutting, against the distal end 21 of the
syringe barrel 20 to prevent removal of the plunger rod 31 from the syringe barrel 20, thereby

retaining the plunger assembly 30 in a locked position at least partially within the chamber 25

11



a plunger assenbly disposed at |east partially within the syringe barrel,
conprising an el ongate plunger rod having a proximal end, a distal end, a
| ocki ng fwargw/fsoxtsed t hereon between the proximl and @c3iskooedsss and a
pl unger head, the plunger rod being engageable with the plunger head such
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f | angesyoige herrpll 2 ges el mepted g 6OPlsiFe e WESCHORICYRE: FifecTils d from
the Syﬁémgf)ﬁﬁﬁs%&s 27 slide over the dis gliy i’é'afq %é%l@@@ut@a%%wlﬂ ﬂﬁQGszgl% flfnde0 cl ai m

1, wher i n I ncl ues a uralty of flexible protrusions
di stribuesd eﬂg&gmnmeapmermquefapmgf a!idmeempanfq@e oi2ned aerid r@faﬂt ﬁ@ shneeige

barr el The s nge a erein
t he pr@ﬁ?‘ﬁ@yoﬂ’s%%f’e‘%‘?ﬁ%‘i‘%@ ?‘Tsﬁ% o%ﬁ ﬁ}‘f %)?Fi%ﬁ n}r&%ﬁe}}@;yrl nge
barrel positioned on the Iungcr -Bﬁ%lss)ﬁrch e tl?éﬁ)@l@i‘ﬁ@ﬂaﬁ@@ Q4 GhdA@s tdihtéﬂyalbdj?oﬁd twher ei n
t he priotrusions ext dt stally fromthe open proxi mal end of the syringe
bar r el flingedodkhz6 divigbie igkctidrecyolerprigir to full injection of thescomtynds ofthe fangsssembl y

hape b A oS Bstice reé’%ﬂvﬁg%fth%ﬂla‘ng?{erO? IR LY SR8 T T Flange
ok ARS8 MR g e SRl e
2010/ 1btR 65(?@'5&1{182@@9/{1@%@% in the foregoing detailed description, those skilled in the art
may make modifications and alterations to these embodiments without departing from the
scope and spirit of the invention. Accordingly, the foregoing description is intended to be
illustrative rather than restrictive. The invention described hereinabove is defined by the
appended claims and all changes to the invention that fall within the meaning and the range

of equivalency of the claims are embraced within their scope.
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during the injection cycle, the protrusions slide along the outer surface
of the plunger rod and engage the | ocking flange on the plunger rod so as
to retai rwoheipplsizsger assenbly in the barrel of the syriPangasacd/ioadissabl e t he
syringe assenbly. 6. The syringe assenbly according to claim
5, wherein the | ocking flange on the plunger rod tapers

outvvarﬁ,l;y 1 100y Wherrgyier surface of the plunger rod so as to forma
di st al ypf’am ng bevel ed surface and a proximally facing abutnent surface,

and ends of the flexible protrusions slide over the distally
faci ng bevel ed s#ﬁraf ace of theS %‘%ﬁki n?nfl ange during the injection cycle and
engage the proxitmal | v FECT T S et e ¥ace so as to retain the plunger

assenbly in the pakfiete Borth@astg i H0nside surface defining.a Themb iangepassenbl y
according to claiml, wherein the plunger rod further includes a tanper

pr eventrosimadi e, | pchigield epdorndrain pbilethaispeseri ajagephibe dgalagnd ouplaident
ta”peréo’?ﬁnﬂi&ﬁioﬁm%ﬂﬁ&%%ﬁﬁﬂg&t bet ween the | ocking flange and the flange
| ock. . e

Syfinge assenbly according to claim1, wherein
the plunger rod hagurigey akicaitle dippeat af least partially within9 theThgrirgper bargs,

assenbly according to claim8, wherein the plunger rod tapers.inwardly
t owar dcmlsfﬂgaﬁgé%lné%tﬁplunger rod having alR)"F’Xl‘W?z €8y # H&éﬁfé’gegﬁ?ﬁ“ gg’i’%ﬁ ng to

claim ﬂjmng%m%@gdﬁ gé%\%e@gil g F*Qn& WistAehas QArd @zﬁﬁger%ga,%alpmgb% rod he

di st al aving a seal ing surface defihed thereon; "a proxi nal
wal |, Isqhac engagednie thth thestlamgendiekd seahdthat the plunger rod as edaptedato more itton

ext endi ng between, th istal wall and.the proxinmal. wall, the central

port i o‘_ﬁlu F‘ﬁ¥ it%tﬁ%%ﬂ%"é%ﬁ Oﬁgfé‘y’ﬁ?ﬁetqagﬁig‘ﬁ(ﬂl aB!lﬁ]\lé%IKﬁ%ycgaf % n portions

extendi ng radi al § YafdeaRK MiSpded hinHE b pre QiR B b1 8 badald

wherein the distal wall of the gl_unger head perinetrical iy engages the

i nner surface ofwhé¢reinbhe flshgslochds intedarith He asamsetimgl endhel thasyange
barrel, and

wherein during the injection cycle, the flange lock engages the locking flange

of the plunger rod so as to prevent removal of the plunger rod from the syringe barrel.

2. The syringe assembly according to claim 1, wherein the flange lock
includes a plurality of flexible protrusions distributed around a periphery of the open

proximal end of the syringe barrel.

3. The syringe assembly according to claim 2, wherein the protrusions

extend proximally from the open proximal end of the syringe barrel.

4, The syringe assembly according to claim 2, wherein the protrusions
extend distally from the open proximal end of the syringe barrel into the chamber of the

barrel,

5. The syringe assembly according to claim 2, wherein
the plunger rod has a cylindrical shape defining an outfer surface and the
flexible protrusions of the flange lock are adapted to flex toward the inside surface of the

barrel as the plunger rod is inserted into the chamber of the barrel, and
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WO 2010/ 151265PCT/ US2009/ 048895 11. The syringe assenbly
according to claiml1l, wherein the distal end of the plunger rod is slidably
connect edwbaotes1s5unger head. 12. The syr PoGAISaE9BHS3LY
according to claim 11, wherein t he plunger head includes a
cylindrical connecting porti on extending fromthe proxinmal wall of the

I head, l.i.nd t t
br oxtmal ond’t hatsi, b Hecn SREELRRREHE AL o A8 FRRKE O wie P, T

shape glghdenirbd aad eﬁﬁtg@ theUbflase flangk am thapRingel @idedoets tot feeain nimepludgamet er
of the plunger rod having an internal annular ring adapted to engage the
annul aﬂﬁsqltllﬁymﬁteh@fréwmhﬁﬁw apd Aisakle thrgypoes ?Séhmgb’ch that the internal
annular ring of the plunger rod is able to slide over the annular lip in
the distal direction and retain the annular lip of the cylindrical
connecting porti®@n w Thd gyritzgeassbmblyeaccmrddtg tapbiim S, wherein t he pI unger rod

slides with respect to the cyli cal c nnectl %r'pon ofé}% g.lunger
head such that tHelockng %geéﬁ‘ﬁ ?glungerhr@ 6?1’6[“?1%“ I8ﬁ§ G i4EE S he
annul age &g%a@gte{] G b BAFAL SROINEBERRDARAEY LA pRSFNER Fomeand ¢ he

di st al unger rod engages the proximal wall of the plunger head
dur i ngabunpedtsindace, and 13. The syri nge assenbly according to claim

12, wherein a force cessany t advac the r t he

pl unger head durf¥4§° ? ﬁ@ﬁfeﬁjﬁ’egﬁo 818% t?éff"t/\%l Lé?aqg'fa& gg%‘%a% ¥i§fée(glt| onis
| ess tﬂﬂ@ﬂo&n&%ﬁﬁﬁg@ﬁﬁﬁﬁ WheY ik QctidH FydleNarldn 1@k ahe ﬁrommaliy facing afltmerihe
syringe assenbly according to claim12, wherein the plunger rod further

i ncl udeefansamialreleinttha nlyegeasesehing the dairelnd thutwinggur f ace of the pl unger

rod at the distal end of the plunger rod, the annular flange having a

dianeter slightly less than or equal to a dianeter of the inside surface of

the syringe barrgl. The syrinke.asénfilyngairdiagserdiiyn f.owhaemythe pheget el

pl unger assenbly conprising: an elongate plun d _having a proxi mal end,
a di st Brtheninclugsy aatam@kpﬁgemt%ln #Qﬁatﬁéidprf)ﬁ@t%gdﬂ ’Eﬁ ﬁ%%ep%% fal and

d' stal P a.r{i&%:q%n%e 11"@19%5 J}% betw en the lockindTeheé Bnd M€ mRhgeek. rod is

engage%tlr unge suc that the plunger rod I's adapted to
nove the plunger head W|th| n the chanber of a syringe barrel through an

i njection cycle, . . . .
8. The syringe assembly according to claim 1, wherein the plunger rod

has a variable diameter.

9. The syringe assembly according to claim 8, wherein the plunger rod

tapers inwardly toward the flange lock.

10.  The syringe assembly according to claim 1, wherein the plunger head
further comprises:

a distal wall, the distal wall having a distal sealing surface defined thereon;

a proximal wall, spaced from the distal wall; and

a central portion extending between the distal wall and the proximal wall, the
central portion having a cylindrical core portion and a plurality of fin portions extending
radially from the cylindrical core portion, and

wherein the distal wall of the plunger head perimetrically engages the mner

surface of the barrel so as to seal the chamber of the barrel.
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wherein the distal end of the plunger rod is slidably connected to the

pl unger head, and wherein during the injection cycle, the

| ocki ng fwargw/si2eéshe plunger rod is being configured t@Cerusage/0a8shs ange

| ock on the syringe so as to prevent renoval of the plunger rod fromthe
syringe barrel. 16. The plunger assenbly according to claim
15, wherein the {plun | 1 e ki :

surface, and the 'ocgﬁﬁb&?ﬁgﬁggmgﬁﬁgh%ﬁgﬁﬁ%giﬁﬁggﬂ’Fgggﬁgﬂgﬁ%agﬁﬂﬁgggron1

t he outheplwmgerfrades gidablyeophechaglep thaygusgerdsad.o form a distally facing
bevel ed surface and a proximally facing abutnent surface. 17.
The plunger assenbly according to claim15, wherein the plunger rod further
i ncludes a tanpery previdyiaBe Hselsblyaead@rhglb Qxidial, wRedhie | ocking flange so
as to prevent tanpering wth the engagenent between the | ocking flange and
the flange | ock.the plunger head inclades aThéngticsh genneatise poitpn gatesd@gritpm dhecl ai m

3\2 ¥ ""pp%%in{‘alm iog'tﬂg{‘&gé%q@%%gd,fﬂ‘ﬂé #ﬁ%ﬁriga‘e?g%%egﬂﬁ% g&gh%taéﬂné"e\%'a}l%@h%?t{ ,St al

aving a i ng’surface Feon; a prox
spaceds proithdl Rad diesdod] wal | ; and a central portion extending
between the distal wall and the proximal wall, the central portion having a

cylindrical coréhpshuegitodihas abpiar aylindyicershaps,defiing sheutenaugnes 4yl 4%adi al | y
from tihﬁer%ﬂtrh@tgf 'tﬁ@inngrot?igmgf%{' F %’plun%er rod havi gl Wgkehdl ahﬂt?lafjfiﬁ%%ag\fﬁl | of
t he pl'unger head is configured to peifinetrically engage an I nner surface of
t he sywicngagchthe mehulsolipsf the sdalirieal chardoeng pbriboheusly thange ibgrmag lannular

ring of the plunger rod is able to slide over the annular lip in the distal direction and retain the

annular lip of the cylindrical connecting portion within the plunger rod, and

the plunger rod slides with respect to the cylindrical connecting portion of the
plunger head such that the internal annular ring of the plunger rod engages the annular lip of
the cylindrical connecting portion during aspiration and the distal end of the plunger rod

engages the proximal wall of the plunger head during injection.

13. The syringe assembly according to claim 12, wherein a force necessary
to advance the plunger rod relative to the plunger head during the injection cycle between

aspiration and injection is less than a force necessary to sustain injection.

14.  The syringe assembly according to claim 12, wherein the plunger rod
further includes an annular flange extending from the outer surface of the plunger rod at the
distal end of the plunger rod, the annular flange having a diameter slightly less than or equal

to a diameter of the inside surface of the syringe barrel.

15. A plunger assembly for a syringe, the plunger assembly comprising:

an elongate plunger rod having a proximal end, a distal end, and a locking
flange formed thereon between the proximal and distal ends; and

a plunger head,

wherein the plunger rod is engageable with the plunger head such that the
plunger rod is adapted to move the plunger head within the chamber of a syringe barrel

through an injection cycle,
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19. The plunger assenbly according to claim15, wherein t he
pl unger head includes a cylindrical connecting portion extending fromthe
proxi mal weal2b1oaf51268e pl unger head, the cylindrical conn@cTiusgoooussPdN
havi ng an annular lip at a proxinmal end thereof, t he pl unger
rod has a hollow cylindrical shape defining an outer surface and an inner

di , the i di I [ [
i ng adapt ed t o BRGEgATT R LN TP i L RgRAY P b (1R Bl

porti ofeagumd that the internal annular ring of the plunger rod is able to

slide over the annular |lip in the distal direction and retain the annul ar
lip of the cylinukgrein dwBENEE tRAY I heulackmg ﬂ%equdﬁaéﬂm}gsﬁ o id

t he plur | d .th : ' ' ' tion
of t he RS kL e Bl RREEL o e e e o
engagesufigee rahfodnahe diringebatréle cyl i ndrical connecting portion during

aspiration and the distal end of the plunger rod engages the proximal wall
of the plunger head during injection. 20.The plunger assenbly according to

clai m 15, wher ei{y t herjpl MagEY &by hiddeding 16 LMARS saRnaRRUtNB Hiddgenar

extending fromthe outer surface of” the plunger rod at the distal end of

t he plhmgesylinddeal shape defining an outer surface, and the locking flange on the plunger rod
tapers outwardly from the outer surface of the plunger rod so as to form a distally facing

beveled surface and a proximally facing abutment surface.

17. The plunger assembly according to claim 15, wherein the plunger rod
further includes a tamper prevention disk located proximal to the locking flange so as to

prevent tampering with the engagement between the locking flange and the flange lock.

18.  The plunger assembly according to claim 15, wherein the plunger head
further comprises:

a distal wall, the distal wall having a distal sealing surface defined thefeon;

a proximal wall, spaced from the distal wall; and

a central portion extending between the distal wall and the proximal wall, the
central portion having a cylindrical core portion and a plurality of fin portions extending
radially from the cylindrical core portion,

wherein the distal wall of the plunger head is configured to perimetrically

engage an inner surface of the syringe barrel so as to seal a chamber of the syringe barrel.

I9. The plunger assembly according to claim 15, wherein

the plunger head includes a cylindrical connecting portion extending from the
proximal wall of the plunger head, the cylindrical connecting portion having an annular lip at
a proximal end thereof,

the plunger rod has a hollow cylindrical shape defining an outer surface and an
inner diameter, the inner diameter of the plunger rod having an internal annular ring adapted

to engage the annular lip of the cylindrical connecting portion such that the internal annular
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ring of the plunger rod is able to slide over the annular lip in the distal direction and retain the
annular lip of the cylindrical connecting portion within the plunger rod, and

the plunger rod slides with respect to the cylindrical connecting portion of the
plunger head such that the internal annular ring of the plunger rod engages the annular lip of
the cylindrical connecting portion during aspiration and the distal end of the plunger rod

engages the proximal wall of the plunger head during injection.
20.  The plunger assembly according to claim 15, wherein the plunger rod

further includes an annular flange extending from the outer surface of the plunger rod at the

distal end of the plunger rod.
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