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(57) Abréegée/Abstract:

A syringe assembly includes a syringe barrel having an inside surface defining a chamber and an out-let. A plunger assembly Is
disposed within the syringe bar-rel and includes an elongate plunger rod having a distal end surface, a plunger head having a distal
sealing surface and a proximal end surface having a continuous perimeter, and a breakable neck portion integrally connecting the
plunger rod and the plunger head. A retaining ring lock Is disposed on the inside surface of the barrel and defines an engagement
surface about a perimeter of the chamber. The retaining ring lock Is adapted to engage and retain the plunger head in a locked
position within the chamber. 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.
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(57) Abstract: A syringe assembly includes a syringe bar-
rel having an mside surface defining a chamber and an out-
let. A plunger assembly 1s disposed within the syringe bar-
rel and includes an elongate plunger rod having a distal
end surface, a plunger head having a distal sealing surface
and a proximal end surface having a continuous perimeter,
and a breakable neck portion ntegrally connecting the
plunger rod and the plunger head. A retaining ring lock is
disposed on the inside surface of the barrel and defines an
engagement surface about a perimeter of the chamber. The
retaining ring lock i1s adapted to engage and retain the
plunger head in a locked position within the chamber. 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.
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PASSIVE REUSE PREVENTION SYRINGE
THAT USES A RETAINING RING LOCK

BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to a percerved passive reuse prevention syringe that
uses a retaining ring lock. More specifically, the present invention relates to a syrninge that
includes a retaining ring on the inside surface of a syringe barrel for engaging a plunger head,
which includes the sealing surface of a plunger assembly. After the plunger head has entered
the locked position, attempting to withdraw the plunger assembly from the syringe barrel will
result in the plunger assembly breaking into two pieces with the plunger head remaining in

the syringe barrel.
Description of Related Art

[0002] In the United States and throughout the world, the multiple use of hypodermic
syringe products that are intended for single use only is instrumental m drug abuse and more
particularly, in the transfer of diseases. Intravenous drug users who roufinely share and reuse
syringes are a high risk group with respect fo the AIDS virus. Also, the effects of multiple

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.

[0003] 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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syringe inoperable. These devices are not effective with a user having the specific intent to

reuse the hypodermic syringe.

[0004] Attempts have also been made to provide an automatic function to disable or
render a syringe assembly inoperable after a single or select number of uses. However, such
an automatic function is harder to provide because the means for rendering the syringe
inoperable must not prevent its filling or use under normal conditions. Moreover, typical
automatic locking 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

[0005]  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 perceived by the user
as an automatic or passive device such that even 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
' ability of users to reuse the syringe while avoiding the unnecessary costs and dosage

limitations of automatic devices.

[0006] The present invention overcomes many of the deficiencies present in the prior art
by providing a syringe that offers the utilty of a traditional syringe along with reuse
prevention features and requiring a low force required to activate the reuse prevention
mechanism. According to an embodiment of the present invention, the syringe mcludes a
passively perceived reuse prevention mechanism that 1s activated by the user through normal
use of the syringe though the user may not be aware or realize that the mechanism has been
activated. The syringe allows for variable dosing, which 1s important for some procedures,
but can also be adapted to deliver fixed doses if required and can be used for injections and/or
reconstitution 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 1s

made to reuse the syringe after the plunger head has entered a locked position.
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[0007] According to an embodiment of the present invention, a syringe assembly is
provided. The syringe assembly includes a syringe barrel having an inside surface defining a
chamber, an open proximal end, a distal end, and an outlet disposed adjacent the distal end in
flurd communication with the chamber; a plunger assembly disposed at least partially within
the syringe barrel that includes an elongate plunger rod having a distal end surface; 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; a breakable neck portion extending between
the distal end surface of the plunger rod and the proxizﬁal end surface of the plunger head, the
plunger rod and the plunger head being integrally connected by the breakable neck portion;
and a retaining ring lock disposed on the inside surface of the barrel and extending into the
chamber of the barrel and defining an engagement surface 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 partiaily within the chamber of the barrel, while allowing the plunger rod to
be removed from the chamber of the barrel. 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 1s in the locked posttion.

[0008] The engagement surface of the retaining ring lock is continuous about the
perimeter of the chamber of the barrel and the retaining ring lock engages the continuous
perimeter of the proximal end surface of the plunger head in a continuous perimetrical

engagement when the plunger head 1s in the locked position.

[0009] The plunger head has a width slightly greater than a width of the chamber of the
barrel at the distal sealing surface. The barrel further includes an outwardly extending flange
at the open proximal end thereof. The plunger rod includes an outwardly extending flange at

a proximal end thereof

[0010]  The retatning ring lock is disposed within the chamber of the barrel adjacent the
distal end of the barrel. The retaining ring lock retains the plunger head in the locked
positiont within the chamber of the barrel adjacent the distal end of the barrel. The syringe
assembly further includes a needle cannula in fluid communication with the chamber of the

barrel.

[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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The breakable neck portion is adapted to break upon application of a force to the plunger rod
that is greater than a force necessary to at least partially aspirate the syringe, and less than a

force necessary to withdraw the plunger head past the retaining ring lock.

[0012] The retaining ring lock is integral with the inside surface of the barrel. The
retaining ring lock has a substantially V-shaped cross section, a proximal beveled surface of
the retaining ring lock that engages the distal sealing surface of the plunger head such that the
plunger head is slidable past the retaining ring lock in a distal direction, and the engagement
surface of the retaining ring lock is a distal beveled surface of the retaming ring lock that
engages the proximal end surface of the plunger head such that the plunger head is restramed

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

[0013]  Alternatively, the retaining ring lock has a substantially V-shaped cross-section
with a rounded apex, a proximal surface of the retaining ring lock that engages the distal
sealing surface of the plunger head such that the plunger head is slidable past the retaining
ring lock in a distal direction, and the engagement surface of the retaining ring lock is a distal
surface of the retaining ring lock that engages the proximal end surface of the plunger head
such that the plunger head is restrained from sliding past the retaining ring lock in a proximal

direction.

[0014] In a further alternative, the retaining ring lock has a substantially V-shaped cross-
section with a flat apex, a curved proximal surface of the retaining ring lock that engages the
distal sealing surface of the plunger head such that the plunger head is shidable past the
retaining ring lock in a distal direction, and the engagement surface of the retaining ring lock
is a curved distal surface of the retaining ring lock that engages the proximal end surface of
the plunger head such that the plunger head is restrained from sliding past the retaining ring

lock 1n a proximal direction.

[0015]  According to a further embodiment of the present invention, a plunger assembly
for a syringe is provided. The plunger assembly includes an elongate plunger rod having a
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

proximal end thereof.
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[0016] The plunger head is adapted to engage a retaining ring fock disposed within a
barrel of the syringe such that the plunger head is capable of being retained in a locked
position at least partially within the barrel of the syringe, while the plunger rod 1s capable of
being removed from the barrel of the syringe. The breakable neck portion 1s adapted to break
upon application of a force to the plunger rod that is greater than a force necessary to at least
partially aspirate the syringe, and less than a force necessary to withdraw the plunger head
past the retaining ring lock. The plunger head has a width at the distal sealing surface greater
than a width of the plunger head at the proximal end surface. The breakable neck portion
includes a center disposed between the proximal end surface of the plunger head and the
distal end surface of the plunger rod and tapered portions extending 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.

10017]  According to a further embodiment of the present invention, a method of actuating
a syringe assembly is provided. The method includes the steps of providing a syringe
assembly that includes a syringe barrel having an inside surface defining a chamber, an open
proximal end, a distal end, and an outlet disposed adjacent the distal end in flud
communication with the chamber; a plunger assembly disposed at least partially within the
syringe barrel, including an elongate plunger rod having a distal end surface, 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; 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 being integrally connected by the breakable neck portion,;
and a retaining ring lock disposed on the inside surface of the barrel and extending into the
chamber of the barrel and defining an engagement surface about a perimeter of the chamber
of the barrel. The method further includes the step of partially withdrawing the plunger
assembly from a position proximate to the distal end of the syringe barrel in a proximal
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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BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 is a perspective view of a perceived passive reuse prevention syringe in

accordance with an embodiment of the present invention.

[0020] FIG. 2 is a cross-sectional side view of the perceived passive reuse prevention

syringe of FIG. 1 in an initial state prior to use.

[0021] FIG. 3 1s a cross-sectional side view of the percerved passive reuse prevention

syringe of FIG. 1 after aspiration of the syringe.

[0022] FIG. 4 1s a cross-sectional side view of the perceived passive reuse prevention
syringe of FIG. 1 afier injection of the contents of the syringe, and with a plunger being

situated 1n a locked position.
[0023]  FIG. S is an enlarged sectional view of FIG. 4.
[0024] FIG. SA is an enlarged sectional view of FIG. S.

[0025] FIG. 5B is an enlarged sectional view of FIG. 5 illustrating a further embodiment

of the present invention.

[0026] FIG. 5C is an enlarged sectional view of FIG. S illustrating a further embodiment

of the present invention.

[0027] FIG. 6 is a cross-sectional side view of the percetved passive reuse prevention

syringe of FIG. 1 with the locked plunger being broken into two pieces.

[0028] FIG. 7 is a cross-sectional side view of the perceitved passive reuse prevention

syringe of FIG. 1 according to a further embodiment of the present invention.

DESCRIPTION OF PREFERRED EMBODIMENTS

[0029] For purposes of the description hereinafter, spatial orientation terms, if used, shall
relate to the referenced embodiment as it 1s oriented in the accompanying drawing figures or
otherwise described in the following detailed description. However, 1t 1s 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

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 235, which
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defines a chamber 26. The syringe barrel 20 also includes an open proximal end 24 and an
outlet 11 disposed on a distal end 23 of the syringe barrel 20. The outlet 11 is in fluid
communicéﬁion with the chamber 26 of the syringe barrel 20. A needle cannula 12 1s
attached to the syringe barrel 20 adjacent the outlet 11 such that an interior of the needle
cannula 12 1s in fluid communication with the chamber 26 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 24, though it 1s {0 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 i the art, though it
1s to be appre;iiated that the syringe barrel may be made from other suitable materials,
including glass, and according to other applicable techniques. Further, a retaining ring lock
21, which acts as a locking mechanism disposed within the chamber 26 of syringe barrel 20,
is integrally molded or attached to the inside surface 25 of the syringe barrel 20, The
retaining ring lock 21, as shown, is disposed within the chamber 26 of the syringe barrel 20 at
a position proximate to the distal end 23 of the syringe barrel 20, though it is to be
appreciated that the retaining ring lock 21 may be disposed at any position on the inside
surface 25 of the syringe barrel 20 so long as the retaining ring lock 21 1s positioned to

effectively prevent reuse of the syringe assembly 10.

[0031] As shown in FIG. 1, the plunger assembly 30 has a distal end 35 and a proximal
end 36 and extends within the syringe barrel 20. The plunger assembly 30 includes an
elongate plunger rod 31 and a plunger head 32 having a distal sealing surface 33 disposed at
the distal end 35 of the plunger assembly 30. The plunger rod 31 and the plunger head 32
may each have a substantially cylindrical shape and the plunger 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 coniorm to the shape of the inside 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
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to techniques known to those of ordinary skill in the art, though it is to be appreciated that the
syringe barrel may be made from other suitable materials and according to other applicable

techniques.

[0032] As shown in FIGS, 2 and 3, the plunger assembly 30 is formed as a single,
continuous piece with the plunger rod 31 and the plunger head 32 being integrally connected
by a breakable neck portion 37 extending between a distal end surface 322 (shown in FIG. §)
of the plunger rod 31 and a proximal end surface 321 (shown in FIG. 5) of the plunger head
32. The breakable neck portion 37 has a substantially smaller width than the width of the
plunger head 32 and the width of the plunger rod 31 such that an annular recess 38 is formed

within the plunger assembly 30 between the plunger head 32 and the plunger rod 31.

[6033] Referring to FIGS. 4, 5, and 5A, the retaining ring lock 21 is disposed on the
inside surface 25 of the syringé barrel 20 adjacenﬁ the distal end 23 of the syﬁnge barrel 20 50
as to retain the plunger head 32 in a locked position within the chamber 26 of the syringe
barrel 20 adjacent to the outlet 11 at the distal end 23 of the syringe barrel 20 following full
injection of the contents of the syringe assembly 10. As shown in FIGS. 4 and 5, the
retaining ring lock 21 engages the plunger head 32 so as to retain the plunger head 32 1n the
locked position while allowing the plunger rod 31 to be removed from the chamber 26 of the
syringe barrel 20. As shown in FIG. 5, the plunger head 32 has an increased width, which 1s
greater than a width of the plunger head 32 at the proximal end surface 321 slightly greater
than a width of the chamber 26 of the syringe barrel 20, at the distal sealing surface 33 so as
to engage the inside surface 25 of the syringe barrel 20 in order to seal the chamber 26. Also,
the sealing surface 33 is shaped to conform to the shape of the distal end 23 of the syringe
barrel 20 in order to seal the outlet 11 from fluid communication with the chamber 26 when
the plunger head 32 is in the locked position. Thus, the plunger head 32 is sized and shaped
to effectively seal the chamber 26 of the syringe barrel 20 without requiring a rubber stopper
or plug to be disposed on the distal end of the plunger assembly 20. Alternatively, the
plunger head 32 may be provided with a rubber coating or cover in order to facilitate a

sealing engagement between the plunger head 32 and the inside surface 23 of the syringe
barrel 20.

10034] 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
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the distal sealing surface 33 of the plunger head 32 such that the plunger head 32 is slidable
past the retaining ring lock 21 in a distal direction. A distal beveled surface 121 of the
retaining ring lock 21 1s relatively short with a high taper so that the surface 121 engages the
proximal end surface 321 of the plunger head 32 such that the plunger head 32 is restrained

from sliding past the retaining ring lock 21 1n a proximal direction.

[0035] As shown in FIG. 5B, the retaiming ring lock 21 may alternatively have a
substantially V-shaped cross-section extending to a rounded apex 123A. The retaining ring
lock 21 has a proximal surface 122A that is relatively long with a low taper so that the
surface 122A engages the distal sealing surface 33 of the plunger head 32 such that the
plunger head 32 is slidable past the retaining ring lock 21 in a distal direction. A distal
surface 121A of the retaining ring lock 21 is relatively short with a high taper so that the
surface 121A engages the proximal end surface 321 of the plunger head 32 such that the
plunger head 32 is restramed from sliding past the retaining ring lock 21 in a proximal

direction.

[0036] As shown in FIG. 8C, the retaining ring lock 21 may also alternatively have a
substantially V-shaped cross-section extending to a flat apex 123B. The retaining ring lock
21 has a curved proximal surface 122B that 1s relatively long with a low amount of curvature
so that the surface 122B engages the distal sealing surface 33 of the plunger head 32 such that
the plunger head 32 is slidable past the retaining ning lock 21 n a distal direction. A curved
distal surface 121B of the retaining ring lock 21 1s relatively short with a high amount of
curvature so that the surface 121B engages the proximal end surface 321 of the plunger head
32 such that the plunger head 32 is restrained from shding past the retaining ring lock 21 in a

proximal direction.

[0037]  As shown in FIGS. 1, 5, and SA, the proximal end surface 321 of the plunger head
32 has a continuous, non-flanged, non-segmented perimeter. Likewise, the retaining ring
lock 21 extends entirely around the inside surface 25 of the syringe barrel 20 so as to
surround the chamber 26 of the syringe barrel 20. As such, the distal beveled surface 121 of
the retaining ring lock 21 defines a contimious 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 confinuous 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 1n a continuous perimetrical engagement defined by a
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complete engagement between the continuous perimeter, the proximal end surface 321 of the

plunger head 32, and the distal beveled surface 121,

(0038] The continuous perimetrical engagement between the proximal end surface 321
and the distal beveled surface 121 of the retaining ning lock 21 serves to prevent canting of
the plunger head 32 with respect to the syringe barrel 20 as a user attempts to withdraw the
plunger assembly 30 from the syringe barrel 20 after the plunger head 32 has entered the
locked position and the plunger rod 31 is separated from the plunger head 32, as will be
described below. Specifically, as a user pulls on the plunger rod 31, there will be a tendency
to wiggle or pull on the plunger rod 31 at an angle in order to break the plunger rod 31 away
from the plunger head 32 or to withdraw the plunger head 32 from the locked position. Such
wiggling or pulling could cause the plunger head 32 to become canted or angled with respect
to the syringe barrel 20, ‘which rﬁajr result in disrupﬁoﬁ.of the sealing engagement between
- the distal sealing surface 33 of the plunger head 32 and the inside surface 25 of the syringe
barrel or the improper delivery of extra dosage to a patient caused by rocking of the plunger
head 32 within the chamber 26 of the syringe barrel 20 forcing out small quantities of the
contents of the syringe barrel 20 remaining within the outlet 11 or the needle cannula 12 after

full injection.

[0039] With reference to FIG. 7, the retaining ring lock 21A, according to a further
embodiment, may be discontinuous. As shown, the retaining ring lock 21A 1s made up of a
plurality of separate discontinuous segments disposed completely around the inside surface
25 of the syringe barrel 20 so as to surround the chamber 26 of the syringe barrel 20. When
the plunger head 32 is disposed within the locked position, the engagement surface of each
seement of the retaining ring lock 21A engages the continuous perimeter of the proximal end
surface 321 of the plunger head 32 in a perimetrical engagement defined by an engagement

between the continuous perimeter, the proximal end surface 321 of the plunger head 32, and

the engagement surfaces of the segments of the retaining ring lock 21A.

[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

porttons 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 15 reduced at the center 371
and the breakable neck portion 37 15 adapted to break upon application of a sufficient axial

force to the plunger rod 31 in the proximal direction.
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[0041] As shown in FIG. 6, once full injection of the contents of the chamber 26 of the
syringe barrel 20 i1s completed and the plunger head 32 is retained m the locked position
distal of the retaining ring lock 21, pulling on the plunger rod 31 1n a distal direction will
result in the breakable neck portion 37 breaking apart at or near the center 371 such that the
plunger head 32 remains in the locked position at least partially within the chamber 26 of the
syringe barrel 20 due to the continuous perimetrical engagement between the proximal end
surface 321 of the plunger head 32 with the distal beveled surface 121 of the retaining ring
lock 21 while the plunger rod 31 is separated from the plunger head 32 and may be removed
from the chamber 26 of the syringe barrel 20. Nub portions 37A, 37B remain on the

proximal end surface 321 of the plunger head 32 and the distal end surface 322 of the plunger
rod 31, respectively, after the breakable neck portion 37 has been broken.

{0042] Thus, reuse of the syringe assembly 10 after full injection and disposal of the
plunger head 32 in a locking position distal of the retaining ring is prevented as the plunger
assembly 30 will be broken into two pieces if a person attempts to withdraw the plunger
assembly 30 from the syringe barrel 20 or re-aspirate the chamber 26 of the syringe barrel 20.
It 1s to be appreciated that the breakable neck portion 37 may be structured to break upon
application of any force to the plunger rod 31 by a user, though the breaking force 37
required to break the breakable neck portion and separate the plunger rod 31 from the plunger
head 32 should be greater than a force necessary to at least partially aspirate the chamber 26
of the syringe barrel 20 but less than a force necessary to withdraw the plunger head 32 past
the retaining ring lock 21. Particularly, the breaking force may only be slightly greater than

the greatest force necessary to aspirate the chamber 26 of the syringe barrel 20

[0043] Referring to FIGS. 2-6, operation of the syringe 10 according to an embodiment of
the present invention will now be described mn detail. As shown in FIG. 2, at an initial or
nackaged state, the plunger rod 31 is disposed at least partially within the chamber 26 of the
syringe barrel 20 such that the plunger head 32 1s situated proximate to the distal end 23 of
the syringe barrel 20 and adjacent to the retaining ring lock 21. The plunger assembly 30 is
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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vaccine via the needle cannula 12, Alternatively, the syringe 10 can be used as normal for
the re-constitution of dry drugs. Because the plunger assembly 30 remains unlocked prior to
full injection of the contents of the chamber 26 of the syringe barrel 20, the syringe 10 allows
for variable dosing since the chamber 26 of the syringe barrel 20 can be aspirated to hold
varying volumes and its contents can be partially injected without locking the plunger head
32. Alternatively, the syringe 10 can be adapted to provide only fixed doses.

[0044] Once the desired aspiration of the chamber 26 of the syringe barrel 20 is
completed, the plunger assembly 30 is advanced within the chamber 26 of the syringe barrel
20. As shown in FIGS. 4-6, once the plunger head 32 passes the retaining ring 21 upon full
injection of the contents of the chamber 26 of the syringe barrel 20, the plunger head 32
passes the retaining ring lock 21 and is retained in a locked position at least partially within
the chamber 26 of the syringe barrel 20 by the continuous perimetrical engagement with the
retaining ring lock 21 and thus cannot be pulled back in the proximal direction. If a person
attempts to withdraw the plunger head 32 from the locked position by pulling on the plunger
head 32, the plunger rod 31 will break away from the plunger head 32 at the breakable neck
portion 37 as described above. The plunger rod 31 may then be removed from the chamber
26 of the barrel 20. The plunger head 32 will remain in the locked position, blocking the
chamber 26 of the syringe barrel 20 and sealing the outlet 11, thus rendering the syringe 10
completely disabled.

[0045] It 1s to be appreciated that the locking and reuse prevention mechanism of the
present invention 18 a perceived passive mechanism in that it allows the syringe 10 to be used
as a normal, traditional syringe without automatically locking or preventing reuse but will
become locked and disabled by the user through normal operation of the syringe 10 and full
ijection of the contents of the syringe 10. Typically, the plunger head 32 will become
locked 1n the syringe barrel 20 and the syringe 10 disabled without the user realizing that the
locking mechanism has been actuated. Thus, a user of the syringe 10 perceives that the user
has passively locked and disabled the syringe and that the locking mechanism automatically
disables the syringe 10 after the syringe 10 has bottomed out 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.

Accordingly, the foregoing description
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is Infended to be iHustrative 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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What is claimed is:

1. A syringe assembly, comprising:

a syringe barrel having an inside surface defining a chamber, an open proximal
end, a distal end, and an outlet disposed adjacent the distal end in fluid communication with the
chamber;

a plunger assembly disposed at least partially within the syringe barrel,
comprising an elongate plunger rod 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 and the plunger rod and the plunger head being integrally connected; and

a retaining ring lock disposed on the inside surface of the barrel and extending
into the chamber of the barrel and defining an engagement surface 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.

2. The syringe assembly according to claim 1, wherein the plunger head has a

width slightly greater than a width of the chamber of the barrel at the distal sealing surface.

3. The syringe assembly according to claim 1, wherein the engagement surface of

the retaining ring lock 1s continuous about the perimeter of the chamber of the barrel and the
retaining ring lock engages the continuous perimeter of the proximal end surface of the plunger

head in a continuous perimetrical engagement when the plunger head is in the locked position.

4. The syringe assembly according to claim 1, wherein the retaining ring lock is

disposed within the chamber of the barrel adjacent the distal end of the barrel.
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5. The syringe assembly according to claim 4, wherein the retaining ring lock

retains the plunger head in the locked position within the chamber of the barrel adjacent the

distal end of the barrel.

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

cannula 1n fluid communication with the chamber of the barrel.

7. The syringe assembly according to claim 1, wherein the plunger assembly
further includes a breakable neck portion extending between the plunger rod and the proximal

end surface of the plunger head, the plunger rod and the plunger head being integrally connected

by the breakable neck portion.

8. The syringe assembly according to claim 7, wherein the breakable neck portion

comprises a tapered portion.

9. The syringe assembly according to claim 8, wherein 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.

10. The syringe assembly according to claim 7, wherein the breakable neck
portion is adapted to break upon application of a force to the plunger rod that i1s greater than a

force necessary to at least partially aspirate the syringe, and less than a force necessary to

withdraw the plunger head past the retaining ring lock.

11. The syringe assembly according to claim 1, wherein the retaining ring lock is

integral with the inside surface of the barrel.

12. The syringe assembly according to claim 11, wherein the retaining ring lock
has a substantially V-shaped cross-section, a proximal beveled surface of the retaining ring lock

engages the distal sealing surface of the plunger head such that the plunger head is slidable past
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the retaining ring lock in a distal direction, and the engagement surface of the retaining ring lock
1s a distal beveled surface of the retaining ring lock that engages the proximal end surface of the

plunger head such that the plunger head is restrained from sliding past the retaining ring lock in a

proximal direction.

13. The syringe assembly according to claim 11, wherein the retaining ring lock
has a substantially V-shaped cross-section with a rounded apex, a proximal surface of the
retaining ring lock that engages the distal sealing surface of the plunger head such that the
plunger head is slidable past the retaining ring lock in a distal direction, and the engagement
surface of the retaining ring lock is a distal surface of the retaining ring lock that engages the

proximal end surface of the plunger head such that the plunger head is restrained from sliding

past the retaining ring lock in a proximal direction.

14. The syringe assembly according to claim 11, wherein the retaining ring lock
has a substantially V-shaped cross-section with a tlat apex, a curved proximal surface of the
retaining ring lock that engages the distal sealing surface of the plunger head such that the
plunger head is slidable past the retaining ring lock in a distal direction, and the engagement
surface of the retaining ring lock is a curved distal surface of the retaining ring lock that engages

the proximal end surface of the plunger head such that the plunger head is restrained from sliding

past the retaining ring lock in a proximal direction.

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

an elongate plunger rod;

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 a chamber of a syringe barrel; and

a breakable neck portion 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
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wherein the breakable neck portion comprises a center disposed between the
proximal end surface of the plunger head and the distal end surface 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.

16. The plunger assembly according to claim 15, wherein the plunger head 1s
adapted to engage a retaining ring lock disposed within a barrel of the syringe such that the

plunger head is capable of being retained in a locked position at least partially within the barrel

of the syringe.

17. The plunger assembly according to claim 16, wherein the breakable neck

portion is adapted to break upon application of a force to the plunger rod that is greater than a

force necessary to at least partially aspirate the syringe, and less than a force necessary to

withdraw the plunger head past the retaining ring lock.

18. The plunger assembly according to claim 15, wherein the plunger head has a

width at the distal sealing surface greater than a width of the plunger head at the proximal end

surface.
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