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use are a major concern in under-developed countries where repeated use of syringe products
may be responsible for the spread of many diseases. Reuse of the single use hypodermic
syringe assemblies is also instrumental in the spread of drug abuse even in the absence of
infection or disease.

[6003] Many attempts have been made to remedy this problem. Some of these attempts
have required a specific act to destroy the syringe after use either by using a destructive
device or providing a syringe assembly with frangible zones so that the syringe could be
rendered inoperable by the application of force. Other attempts involve the inclusion of
structure which would allow the destruction or defeating of the syringe function to a
conscious act by the syringe user. Although many of these devices work quite well, they do

require the specific intent of the user followed by the actual act to destroy or render the
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recons%i&:titozq of dry drugs. The syringe is scaleable from the smallest syringe sizes to the
largest syringe sizes and allows for reductions of cost compared to current reuse prevention
syringes. The syringe is provided with a single piece plunger assembly having a sealing
surface on a plunger head, which is engaged by the locking mechanism, such that there is no
need for an expensive rubber stopper or plug on the plunger for sealing the syringe barrel,
which reduces the material and manufacturing costs. Further, the single piece plunger has a
breakable portion integrally molded so that the syringe will become disabled if an attempt is

made to reuse the syringe after the plunger head has entered a locked position.
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[0011]  The breakable neck portion includes a tapered portion. The breakable neck portion
has a center disposed between the proximal end surface of the plunger head and the distal end
surface of the plunger rod, and tapers from both the proximal end surface of the plunger head

and the distal end surface of the plunger rod so as to have a reduced diameter at the center.
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directi

distal end surface and a plunger head having a distal sealing surface and a proximal end
surface, the proximal end surface of the plunger head having a continuous perimeter adapted
to provide a perimetrical engagement with the syringe, and a breakable neck portion
extending between the distal end surface of the plunger rod and the proximal end surface of
the plunger head. The plunger rod and the plunger head are integrally connected by the
breakable neck portion. The plunger rod includes an outwardly extending flange at a

pfoxima} end thereof.
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direction so as to aspirate the chamber of the syringe barrel. The method also includes the
steps of advancing the plunger assembly within the chamber of the syringe barrel, and
retaining the plunger head in a locked position at least partially within the chamber of the
barrel by perimetrical engagement with the retaining ring lock.

[0018]  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.
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otherwise described in the following detailed description. However, it is to be understood
that the embodiments described hereinafler 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
considered as limiting,

[0030] Referring to FIG. 1, a syringe assembly 10 is shown according to an embodiment
of the present invention. The syringe assembly 10 includes a syringe barrel 20 and a plunger

assembly 30. As shown in FIG. 1, the syringe barrel 20 has an inside surface 25, which



[0023J FIG 5 is an enlarged sectional view of FIG 4.

[0024] FIG 5A is an enlarged sectional view of FIG
WG200p0K5 FIG 5B is an enl arged sectional viPRow/v§2009/048914

FIG Sillustrating a further enbodi nent of the

present invention. [0026] FIG 5C is an enlarged
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appr eci at ed at’ the syringe barrel 20 may be
may ea¢h hawe suubsibitellshapedrigd dbaponad ithe phinger rod 31 may include an
outwardly extending flange 34 at the proximal end of the plunger rod 31, which is also the
proximal end 36 of the plunger assembly 30. It is to be appreciated that the plunger rod 31
and the plunger head 32 may be formed in any suitable shape so long as both the plunger rod
31 and the plunger head 32 conform to the shape of the iside surface 25 of the syringe barrel
20 such that the plunger assembly 30 effectively seals the chamber 26 of the syringe barrel 20
from the open proximal end 24 of the syringe barrel 20. To that end, the plunger rod 31 and
the plunger head 32 may each have a width substantially equal to a width of the chamber 26
of the syringe barrel 20. Additionally, the plunger assembly 30 may be injection molded

from thermoplastic material such as polypropylene, polyethylene, and polystyrene according



syringe barrel 20 may be injection nolded from
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sealing engagement between the plunger head 32 and the inside surface 25 of the syringe
barrel 20,

[0034] As shown in FIG. 5A, the retaining ring lock 21 has a substantially V-shaped
cross-section extending into the chamber 26 of the syringe barrel 20 from the inside surface
25 of the syringe barrel 20 to an apex point 123. The retaining ring lock 21 has a proximal .

beveled surface 122 that is relatively long with a low taper so that the surface 122 engages



conti nuous piece with the plunger rod 31 and the
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surround the chamber 26 of the syringe barrel 20. As such, the distal beveled surface 121 of

directi

the retaining ring lock 21 defines a continuous non-segmented engagement surface about a
perimeter of the chamber 26 of the syringe barrel 20. Thus, when the plunger head 32 is
disposed within the locked position, the continuous engagement surface (distal beveled
surface 121) of the retaining ring lock 21 engages the continuous perimeter of the proximal

end surface 321 of the plunger head 32 in a continuous perimetrical engagement defined by a



bevel ed surface 122 that is relatively long with a | ow
taper so that the surface 122 engagest he di st al
waeabitssgasur f ace 33 of the plunger head 32 suchCT/li81009/048914

the plunger head 32 is slidable past the retaining
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segnent ed engadgenent surface
[0040] Referring to FIGS. 4, 5, and 6, the breakable neck portion 37 has a center 371

disposed between the proximal end surface 321 of the plunger head 32 and the distal end
surface 322 of the plunger rod 31. The breakable neck portion 37 includes inwardly tapered
portions extending from both surfaces 321, 322 so as to have a reduced diameter at the center
371. As such, the axial strength of the breakable neck portion 37 is reduced at the center 371
and the breakable neck portion 37 is adapted to break upon application of a sufficient axial

force to the plunger rod 31 in the proximal direction.
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peri neter of the chanber 26 of the syringe barrel 20.
Thus, when the plunger head 32 is disposed within the
WO ckasBopsi ti on, the continuous engagenment suPEEHUS2009/048914
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assembclz %Pace %é giméﬁﬁarpél 40 9F ?e—E ﬂgte?tﬁe @i’th?] e?§6'o@ﬁ{eds?rmge barrel 20.

e syring
It is tcdlgd Iay;ﬁeg'/zamﬁ thatttha bdaakaige neck po@mhliﬁ’nmap é}usaauicﬂuyed to break upon

applcfon o0 o o BAF FOINES0 b e HES SHARED Gaepingdorce 37

requlréaiftotbli‘@akQH@Bx%ﬁlga%I@ﬁeck%rM drﬁg;%pﬁﬁtrertﬁé plaf %ér?ﬁ@tii‘ iffd¢h the plunger
hin the outl et or the needle cannula 12 after

head 32 Lshbuld Me@ztatemihal{ @@'@99: ni\jestury &f afrleast patticll Frepirale thelvbamber 26

o the TRt 50 B b 30er G R8T oAby e bead 32 s
the retaﬁtn@ g ek 29 Iiaﬂfdalaa%tﬂesorsm&@g BPcOmai oﬁlyutﬁe'iiligﬁlﬂ?f @keater than

separate di sconti nuous segnents di sposed conpl ete
the gregresifoscetiesesspyite esmigs he e azsb%ﬂﬁtqféheswmagéarb@rzﬂe| 20

10043150, KSipeed NG g Proseaih a0s STiae JAgeP ey dn SRgodiment of

the prds@RKiadeRRAl Willotbw bBAefABRY ‘?Hﬁ@ﬁaﬁs %sf §RviPin BRSM, at an initial or
segnent of the retaining ring |ock 21A engages the

packagedstate ibrislupgerirad 3dris dispesed ap haesti paalialbnaitbiorthecleand®et 26 of the

syingf byl By S NG RUERE S AP AE SRR PR R ESAE B ena 23 of

the syzmegeld H’éngfﬁm ahdedjpEadx kdrie refathisyrib@t@k3IA1 THe plosgdelasegdly 30 is
hea and
then partially withdrawn in the proximal direction so as to aspirate the chamber 26 of the

syringe barrel 20 and fill the syringe 10, as is shown in FIG. 3. Pushing the plunger
assembly 30 distally when in the packaged state could result in premature locking of the
syringe. So long as the plunger head 32 remains unlocked, the syringe 10 can be used as
normal for aspiration and filling of the chamber 26 of the syringe barrel with a medicine or

vaccine from a vial or other fluid source and then injection of a patient with the medicine or
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t he engagenent surfaces of the segnments of the
retaining ring lock 21A [0040] Referring to FIGS. 4
WG 200an8688 t he br eakabl e neck portion 37 has a PERUS2009/048914
371 di sposed between the proxi mal end surface 321 of
t he plunger head 32 and the distal end surface 322 of
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i nto .t i eces.if rson,attenpts to w thdrawthe
(0043 " R je 19 Pt o Tl i Tonls Py idhgtiss, B apics Mgphatiom of the
present Brvasiii i8S etdetredPHasdes mechadisnt iNQhWF ARGA thakfiiged®. to be used

It is to be appreciated that the breakabl e neck

as a npenalj Badidonaleyringe withowt awtenatically deeking) pb Areyppiingceupo Aut will
f . 1
secon A0 RG0S L6 4Rt o BB Bl L DRUAR an

injectio ©F tho contoms afdhs apanigd €0.t MBypidallpgete plotges Ihehd B Wilk become
ead 32 shoul d be greater, .than a force

iockedﬁiléggé %%iﬂ?ze 8ireh 20 andsipe wmg%aw isablost Wipeut dhrusehsipging that the
cking b 1 LONRYIRE o0 UL SRS 0G010 Ry o v
has passtay hodgd rnd dishbek tilsyridge vid thaatheylockihg nechaksmgutomatically
disabiéso{h%esyrr[lgée (iﬂl Q/ﬁe?ethg lsiqugéel Yo %rfig%to?trém%g ut upon full injection of the
contents of the syringe 10.

[0046] While several embodiments of a perceived passive reuse prevention syringe that
uses a retaining ring lock and method were described 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
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the greatest force necessary to aspirate the chanber
26 of the syringe barrel 20. [0043] Referring to FIGS.
WQ2®9/158848 at i on of the syringe 10 accordi ng t oP@MUS2009/048914
enbodi nent of the present invention will now be
described in detail. As shown in FIG 2, at an initia
is intefdedp@dchoai@eiralvat @thet fenpestrignve. IThE idvlention des@bed hepdinabove is
| east partially within the chanber 26 of the syringe .
defined gy e appgndsderiaimsandiaflechapgasde thevexention that fajl pidhinEpe meaning
] : ' : ] barre
and thEAE OPY GitBere) & e ins Gribtatia Mifin G 9501
pl unger assenbly 30 is then partially withdrawn in the
proximal direction so as to aspirate the chanber 26 of
the syringe barrel 20 and fill the syringe 10, as is
shown in FIG 3. Pushing the plunger assenbly 30
distally when in the packaged state could result in
premature | ocking of the syringe. So | ong as the
pl unger head 32 remai ns unl ocked, the syringe 10 can
be used as normal for aspiration and filling of the
chanber 26 of the syringe barrel with a nedicine or
vaccine froma vial or other fluid source and then
injection of a patient with the nedicine orvaccine via
the needl e cannula 12. Alternatively, the syringe 10
can be used as nornmal for the re-constitution of dry
drugs. Because the plunger assenbly 30 remains
unl ocked prior to full injection of the contents of
t he chanber 26 of the syringe barrel 20, the syringe
10 allows for variable dosing since the chanber 26 of
the syringe barrel 20 can be aspirated to hold varying
vol unes and its contents can be partially injected
wi t hout | ocking the plunger head 32. Alternatively,
the syringe 10 can be adapted to provide only fixed
doses. [0044] Once the desired aspiration of the
chanber 26 of the syringe barrel 20 is conpleted, the
pl unger assenbly 30 is advanced within the chanber 26
of the syringe barrel 20. As shown in FIGS. 4-6, once
t he plunger head 32 passes the retaining ring 21 upon
foil injection of the contents of the chanber 26 of
the syringe barrel 20, the plunger head 32 passes the
retaining ring lock 21 and is retained in a | ocked
position at |least partially within the chanber 26 of
the syringe barrel 20 by the continuous perinetrica
engagenent with the retaining ring lock 21 and thus
cannot be pulled back in the proximal direction. If a
person attenpts to wi thdraw the plunger head 32 from
the | ocked position by pulling on the plunger head 32,
the plunger rod 31 will break away fromthe plunger
head 32 at the breakabl e neck portion 37 as descri bed
above. The plunger rod 31 may then be renpoved fromthe
chanber 26 of the barrel 20. The plunger head 32 w ||
remain in the | ocked position, blocking the
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WHAT IS CLAIMED IS:

Claim 1: A syringe assembly (10), comprising:

a syringe barrel (20) having an inside surface (25) defining a chamber (26), an
open proximal end (24), a distal end (23), and an outlet (11) disposed adjacent the distal end (23)
in fluid communication with the chamber (26);

a plunger assembly (30) disposed at least partially within the syringe barrel (26),
comprising an elongate plunger rod (31) and a plunger head (32) having a distal sealing surface
(33) and a proximal end surface (321), the proximal end surface of the plunger head having a
continuous perimeter and the plunger rod and the plunger head being integrally connected; and

a retaining ring lock (21) disposed on the inside surface of the barrel and
extending into the chamber of the barrel and defining an engagement surface (121) about a
perimeter of the chamber of the barrel, the retaining ring lock adapted to engage and retain the
plunger head in a locked position at least partially within the chamber of the barrel,

wherein the engagement surface of the retaining ring lock engages the continuous
perimeter of the proximal end surface of the plunger head in a perimetrical engagement when the
plunger head is in the locked position, and

wherein the plunger assembly is formed as a single, monolithic piece.

Claim 2: The syringe assembly according to claim 1, wherein the plunger head
(32) has a width slightly greater than a width of the chamber (26) of the barrel (20) at the distal
sealing surface (33).

Claim 3: The syringe assembly according to claim 1, wherein the engagement
surface (121) of the retaining ring lock (21) is continuous about the perimeter of the chamber
(26) of the barrel (20) and the retaining ring lock engages the continuous perimeter of the
proximal end surface (321) of the plunger head (32) in a continuous perimetrical engagement

when the plunger head is in the locked position.
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Claim 4: The syringe assembly according to claim 1, wherein the retaining ring
lock (21} is disposed within the chamber (26} of the bairel (20) adjacent the distal end (23) of the

barrel.

Claim 5: The syringe assembly according to claim 4, wherein the retaining ring
lock (21) retains the plunger head (32) in the locked position within the chamber (26) of the
barrel (20) adjacent the distal end (23) of the barrel.

Claim 6: The syringe assembly according to claim 1, further comprising a needle

cannula (12) in fluid communication with the chamber (26) of the barrel (20).

Claim 7: The syringe assembly according to claim 1, wherein the plunger
assembly (30) further includes a breakable neck portion (37) extending between the plunger rod
(31) and the proximal end surface (321) of the plunger head (32), the plunger rod and the plunger
head being integrally connected by the breakable neck portion.

Claim 8: The syringe assembly according to claim 7, wherein the breakable neck

portion (37) comprises a tapered portion.

Claim 9: The syringe assembly according to claim 8, wherein the breakable neck
portion (37) has a center (371) disposed between the proximal end surface (321) of the plunger
head (32) and the distal end surface (322) of the plunger rod (31), and tapers from both the
proximal end surface of the plunger head and the distal end surface of the plunger rod so as to

have a reduced diameter at the center.

Claim 10: The syringe assembly according to claim 7, wherein the breakable
neck portion (37) is adapted to break upon application of a force to the plunger rod (31) that is
greater than a force necessary to at least partially aspirate the syringe (10), and less than a force

necessary to withdraw the plunger head (32) past the retaining ring lock (21).
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Claim 11: The syringe assembly according to claim 1, wherein the retaining ring

lock (21) is integral with the inside surface (25) of the barrel (20).

Claim 12: The syringe assembly according to claim 11, wherein the retaining ring
lock (21) has a substantially V-shaped cross-section, a proximal beveled surface (122) of the
retaining ring lock engages the distal sealing surface (33) of the plunger head (32) such that the
plunger head is slidable past the retaining ring lock in a distal direction, and the engagement
surface (121) of the retaining ring lock is a distal beveled surface of the retaining ring lock that
engages the proximal end surface (321) of the plunger head such that the plunger head is

restrained from sliding past the retaining ring lock in a proximal direction.

Claim 13: The syringe assembly according to claim 11, wherein the retaining ring
lock (21) has a substantially V-shaped cross-section with a rounded apex (123A), a proximal
surface (122A) of the retaining ring lock that engages the distal sealing surface (33) of the
plunger head (32) such that the plunger head is slidable past the retaining ring lock in a distal
direction, and the engagement surface (121A) of the retaining ring lock is a distal surface of the
retaining ring lock that engages the proximal end surface (321) of the plunger head such that the

plunger head is restrained from sliding past the retaining ring lock in a proximal direction.

Claim 14: The syringe assembly according to claim 11, wherein the retaining ring
lock (21) has a substantially V-shaped cross-section with a flat apex (123B), a curved proximal
surface (122B) of the retaining ring lock that engages the distal sealing surface (33) of the
plunger head (32) such that the plunger head is slidable past the retaining ring lock in a distal
direction, and the engagement surface (121B) of the retaining ring lock is a curved distal surface
of the retaining ring lock that engages the proximal end surface (321) of the plunger head such
that the plunger head is restrained from sliding past the retaining ring lock in a proximal

direction.

Claim 15: A plunger assembly (30) for a syringe (10}, the plunger assembly
comprising:

an elongate plunger rod (31);
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a plunger head (32) having a distal sealing surface (33) and a proximal end
surface (321), the proximal end surface of the plunger head having a continuous perimeter
adapted to provide a perimetrical engagement with a chamber (26) of a syringe barrel (20); and

a breakable neck portion (37) extending between the plunger rod and the proximal
end surface of the plunger head,

wherein the plunger rod and the plunger head are integrally connected by the
breakable neck portion,

wherein the plunger assembly is formed as a single, monolithic piece, and

wherein the breakable neck portion comprises a center (371} disposed between
the proximal end surface (321) of the plunger head and the distal end surface (322) of the
plunger rod and tapered portions extending from both the proximal end surface of the plunger

head and the plunger rod so as to have a reduced diameter at the center.

Claim 16: The plunger assembly according to claim 15, wherein the plunger head
(32) is adapted to engage a retaining ring lock (21) disposed within a barrel (20} of the syringe
(10) such that the plunger head is capable of being retained in a locked position at least partially

within the barrel of the syringe.

Claim 17: The plunger assembly according to claim 16, wherein the breakable
neck portion (37) is adapted to break upon application of a force to the plunger rod (31) that is
greater than a force necessary to at least partially aspirate the syringe (10), and less than a force

necessary to withdraw the plunger head (32) past the retaining ring lock (21).
Claim 18: The plunger assembly according to claim 15, wherein the plunger head

(32) has a width at the distal sealing surface (33) greater than a width of the plunger head at the

proximal end surface (321).
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