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DETACHABLE PLUNGER ROD SYRINGE

CROSS-REFERENCE TO RELATED APPLICATION

The present application claims the benefit of and priority to U.S. Application
Serial No. 11/862,718, filed on September 27, 2007, which claims the benefit of and
priority to U.S. Provisional Application Serial No. 60/848,566, filed on September 29,

2006, the entire content of each of which being incorporated herein by reference.

BACKGROUND

1. Technical Field

The present disclosure relates to syringes and, more particularly, to medical
syringes such as disposable syringes and prefilled syringes, which are discarded after a

single administration and which include a selectively attachable/detachable plunger rod.
2. Background of Related Art

A conventional syringe typically comprises a hollow barrel configured to slidably
receive a plunger having a piston supported on a distal end thereof. The plunger is
received in the hollow barrel and partially extends through a proximal end of the hollow
barrel. In use, as the plunger is translated relative to the hollow barrel, the piston is also

translated to thereby withdraw and/or expel fluid into/out of the hollow barrel.

In the case of pre-filled syringes, the syringe is provided a barrel containing a
fluid and with the plunger pre-attached to the barrel. In the instance of relatively large
pre-filled syringes, the portion of the plunger extending from the barrel may be relatively
large. Accordingly, in order to reduce the overall length of the pre-filled barrel and
plunger, in order to minimize storage and shipping costs, pre-filled syringes have been
developed wherein the plunger is selectively attachable/detachable to/from the piston. In
this manner, syringes comprising pre-filled barrels and separate plungers, may be stored

and shipped at reduced costs.
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In view of the foregoing, a need exists for improved syringes incorporating

plungers which are selectively attachable/detachable to/from a piston.
SUMMARY

The present disclosure relates to medical syringes such as disposable syringes and
prefilled syringes, which are discarded after a single administration and which include a

selectively attachable/detachable plunger rod.

According to an embodiment of the present disclosure, a syringe is provided and
includes a syringe barrel having a distal end, a proximal end and defining a cavity
therebetween; and a plunger rod slidably disposed within the cavity of the syringe barrel,
wherein the plunger rod includes a plunger shaft having a hub extending distally from a
distal end thereof, and wherein the hub includes at least two tabs extending outwardly
therefrom. The syringe further includes a plug configured for slidable disposition in the
cavity of the syringe barrel and configured for selective connection to the hub of the
plunger rod. The plug includes a base wall having at least two spaced apart uprights
extending from a first side thereof, wherein each upright includes a resilient finger formed
therein, each resilient finger is configured to snap-fit engage a respective tab of the
plunger rod during connection of the plug to the ’plunger rod; and a plunger tip supported
on a second side of the base wall, opposite the first side, and being configured to form a

substantially fluid tight seal with an inner surface of the cavity of the syringe barrel.

Each resilient finger may include a shoulder extending inwardly therefrom. Each
shoulder may include a sloping distal surface. Each shoulder may include a substantially
orthogonal surface formed therein for inhibiting a respective tab of the plunger rod from
moving therebeyond, whereby disconnection of the plug from the plunger rod is
prevented. Each resilient finger may define a recess formed in an inner surface thereof

which defines the substantially orthogonal surface.

At least one tab may include a stop member configured to engage the substantially

orthogonal surface of a respective resilient finger.

The tabs of the plunger rod may be diametrically opposed from one another. The
tabs of the plunger rod may extend substantially radially outward from the hub. The tabs

and the hub of the plunger rod may define a substantially planar distal surface.



10

15

20

25

30

WO 2008/042299 PCT/US2007/021008

At least one upright may include a stop extending from an inner surface thereof
for preventing movement of the tabs of the plunger rod as the plunger rod is rotated with

respect to the plug.

The plunger tip may be formed of an elastomeric material. The base wall and the

uprights of the plug may be formed from polypropylene.

The plug may be connected to the distal end of the plunger rod in a bayonet-type

connection.

According to another aspect of the present disclosure, a plunger rod assembly for
use with a syringe barrel is provided and includes a plunger rod slidably disposable within
the syringe barrel, wherein the plunger rod includes a hub extending distally from a distal-
end thereof and at least two tabs extending outwardly therefrom. The syringe further
includes a plug configured for slidable disposition in the syringe barrel and configured for
selective connection to the plunger rod via a bayonet-type engagement. The plug
includes a base wall having at least two resilient ﬁngers supported on a first side thereof,
wherein each resilient finger is configured to snap-fit engage a respective tab of the
plunger rod during connection of the plug to the plunger rod; and a plunger tip supported
on a second side of the base wall, opposite the first side, and being configured to form a

substantially fluid tight seal with an inner surface of the syringe barrel.

Each resilient finger may include a shoulder extending inwardly therefrom. Each
shoulder may include a substantially orthogonal surface formed therein for inhibiting a
respective tab of the plunger rod from moving therebeyond, whereby disconnection of the
plug from the plunger rod is prevented. Each resilient finger may define a recess formed
in an inner surface thereof and may define the substantially orthogonal surface. The at
least one tab may include a stop member configured to engage the substantially

orthogonal surface of a respective resilient finger.

The at least one upright may include a stop extending from an inner surface
thereof for preventing movement of the tabs of the plunger rod as the plunger rod is

rotated with respect to the plug.

According to a further embodiment of the present disclosure, a syringe is provided

which includes a syringe barrel having a distal end, a proximal end and defining a cavity
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therebetween; and a plunger rod slidably disposable within the cavity of the syringe
barrel, wherein the plunger rod includes a plunger shaft having a hub extending distally
from a distal end thereof. The hub includes a pair of tabs extending outwardly therefrom.
The syringe further includes a plug configured for slidable disposition in the cavity of the
syringe barrel and configured for selective connection to the distal end of the plunger rod
via a bayonet-type engagement. The plug includes a base wall having a pair of spaced
apart uprights extending from a first side thereof, wherein each upright includes a resilient
finger formed therein, each resilient finger is configured to snap-fit engage a respective
tab of the plunger rod as the plunger rod is rotated with respect to the plug when the pair
of tabs are in registration with the respective resilient fingers; and a plunger tip supported
on a second side of the base wall, opposite the first side, and being configured to form at
least a substantially fluid tight seal with an inner surface of the cavity of the syringe

barrel.

DETAILED DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view, with parts separated, of a detachable plunger rod

syringe according to an embodiment of the present disclosure;

FIG. 1A is a perspective view of a distal end of the detachable plunger rod syringe

of FIG. 1 including a needle secured thereto;

FIG. 2 is an exploded perspective view of the detachable plunger rod syringe of
FIG. 1;

FIGS. 3-5 are perspective views illustrating the attachment of the plunger rod to
the plug of the detachable plunger rod syringe of FIGS. 1 and 2;

FIG. 6 is a distal end view of the plunger rod of the detachable plunger rod
syringe of FIGS. 1 and 2;

FIG. 7 is a top plan view of the plug of the detachable plunger rod syringe of
FIGS. 1 and 2;

FIG. 7A is a top plan view of a plug, according to another embodiment, of the

detachable plunger rod syringe of FIGS. 1 and 2;
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FIG. 8 is a longitudinal, cross-sectional view of the detachable plunger rod syringe
of FIGS. 1 and 2, with the plug disposed within the syringe barrel and the plunger rod

separated therefrom;

FIGS. 9-11 are plan views illustrating the attachment of the plunger rod to the
plug of the detachable plunger rod syringe of FIGS. 1 and 2;

FIG. 11A is a plan view illustrating the attachment of the plunger rod to the plug
of FIG. 7A;

FIG. 12 is a perspective view of an assembled detachable plunger rod syringe of
FIGS. 1 and 2;

FIG. 13 is a longitudinal, cross-sectional view of the detachable plunger rod
syringe of FIGS. 1 and 2, illustrating the plug fully advanced through the syringe barrel
by the plunger rod;

FIG. 14 is a perspective view of a plunger rod and plug, according to another

embodiment of the present disclosure, shown in an assembled condition;
FIG. 15 is an enlarged perspective view of the indicated area of detail of FIG. 14;
FIG. 16 is a rear perspective view of the plunger rod of FIGS. 14 and 15;
FIG. 17 is an enlarged perspective view of the indicated area of detail of FIG. 16;

FIG. 18 is a cross-sectional view of a distal end of the plunger rod of FIGS. 14-17,
as taken through 18-18 of FIG. 17,

FIG. 19 is a cross-sectional view of the plunger rod and plug of FIGS. 14 and 15,
as taken through 19-19 of FIG. 15; and

FIGS. 20 and 21 is a cross-sectional view of the plunger rod and plug of FIGS. 14
and 15, as taken through 19-19 of FIG. 15, illustrating the connection of the plug to the

plunger rod.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

As seen in FIGS. 1-13, a medical-type detachable plunger rod syringe used in the
administration of fluids, is generally designated as 100. As seen in FIGS. 1 and 2, the
detachable plunger rod syringe 100 includes a syringe barrel 110, a plunger rod 120
slidably disposable within syringe barrel 110, and a plug 130 selectively supportable on a
distal end of plunger rod 120.

As seen in FIGS. 1 and 2, syringe barrel 110 includes a proximal end 110a, a
distal end 110b, and defines a cavity 110c (see FIGS. 8, 12 and 13) therebetween. Distal
end 110b includes an elongate barrel tip 111 (see FIGS. 8 and 13). Elongate barrel tip

111 is in fluid communication with cavity 110c of syringe barrel 110.

Syringe barrel 110 defines a distal frusto-conical surface 114 between distal end
110b thereof and barrel tip 111. As seen in FIG. 8, barrel tip 111 has a frusto-conical
configuration defining a tapered outer surface 111a and a tapered inner surface 111b to

form a standard luer fitting.

As seen in FIGS. 1 and 2, a syringe tube set including a tube 116 is supported on
barrel tip 111 via a fluid tight coupling therebetween. Syringe tube 116 defines a lumen
extending therethrough (not shown) for fluid communication with cavity 110c of syringe
barrel 110.

Alternatively, as seen in FIG. 1A, a syringe needle 116a may be supported on
barrel tip 111. In this manner, syringe 100 may be used to percutaneously or otherwise
penetrate tissue and the like to deliver medicament or other beneficial fluids and/or to

withdraw fluids as needed and/or desired.

With continued reference to FIGS. 1 and 2 above, as well as FIGS. 6-8, syringe
100 further includes a plunger rod 120 having an elongate plunger shaft 121 configured
and dimensioned for slidable disposition within cavity 110c of syringe barrel 110.
Plunger shaft 121 includes a proximal end 122 which extends out of proximal end 110a of
syringe barrel 110 and defines a finger engagement surface 122a. Plunger shaft 121

includes a distal end 123 disposable within cavity 110c of syringe barrel 110.
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Distal end 123 of plunger shaft 121 is configured and dimensioned to support plug
130 thereon. Distal end 123 includes a hub 124 extending distally therefrom and a pair of
tabs 125a, 125b extending radially outwardly from hub 124. Each tab 125a, 125b has a
length which extends radially beyond an outer diameter of hub 124 and which length does
not extend radially beyond an inner diameter of cavity 110c of syringe barrel 110. Hub

124 includes a spacer 126 disposed distally of tabs 125a, 125b.

As seen in FIGS. 2-5 and 9-11, plug 130 includes a base wall 131 having a pair of
spaced apart uprights 132a, 132b extending from a first surface thereof. Uprights 132a,
132b define a space 133 therebetween (see FIGS. 3 and 7). Each upright 132a, 132b
includes a resilient finger 134a, 134b, respectively formed therein. As seen in FIGS. 3-5,
7 and 9-11 below, each resilient finger 134a, 134b includes a shoulder 135a, 135b,
respectively, extending radially inward therefrom and formed proximate a free end
thereof. Shoulders 135a, 135b function to snap-fit over respective tabs 125a, 125b of
plunger rod 120 during attachment and detachment of plug 130 to distal end 123 of
plunger rod 120.

As seen in FIGS. 7 and 9-11, shoulders 135a, 135b have a sloping profile to
enable attachment and detachment of plunger rod 120 to plug 130. Alternatively, as seen
in FIGS. 7A and 11A, shoulders 135a, 135b may have a distal surface 235a, 235b having
a sloping profile and a proximal surface 236a, 236b having a substantially orthogonal
profile. In this manner, plunger rod 120 may be relatively easily attached to plug 130,
however, plunger rod 120 may not be relatively easily detached from plug 130. In
particular, as plunger rod 120 is rotated relative to plug 130, tabs 125a, 125b cam against
respective distal surfaces 235a, 235b to radially extend fingers 134a, 134b and snap-fit
behind respective proximal surfaces 236a, 236b. In this manner, proximal surfaces 236a,
236b prevent fingers 134a, 134b from extending radially outward upon a rotation of
plunger rod 120, in a direction opposite to the direction of attachment, in order to easily

detach plunger rod 120 from plug 130.

As seen in FIGS. 1, 2, 8 and 13, plug 130 includes a support element 136
extending from a second surface of base wall 131, opposite the first surface. Plug 130
further includes a resilient plunger tip 137 supported on support element 136 thereof.
Plunger tip 137 includes a distal surface 137a having a substantially conical profile and a

proximal surface (not shown) configured and adapted to selectively engage with support
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element 136 of plug 130 in a snap-over-type engagement. Plunger tip 137 defines at least
one annular rib 137b for creating a fluid tight engagement with an inner surface of

syringe barrel 110 when plunger tip 137 is disposed within cavity 110c thereof.

Base wall 131, uprights 132a, 132b and/or support element 136 may be formed of
a semi-rigid material, such as polypropylene. Plunger tip 137 may be formed of a

resilient and/or elastomeric material, such as, for example, rubber or silicone rubber.

Turning now to FIGS. 3-5 and 9-11, with plug 130 either disposed within cavity
110c of syringe barrel 110 or separated therefrom, plug 130 is selectively connectable to
distal end 123 of plunger rod 120. Attachment of plug 130 to distal end 123 of plunger
rod 120 entails, as seen in FIGS. 3 and 9, aligning tabs 125a, 125b between the space
defined by the pair of uprights 132a, 132b extending from base wall 131 of plug 130.
With tabs 125a, 125b so aligned, as seen in FIG. 4, plunger rod 120 and plug 130 are
approximated so that tabs 125a, 125b are proximate base wall 131 within space 133.
Plunger rod 120 is then rotated, as seen in FIGS. 5 and 10, in the direction of arrows “A”,
towards shoulders 135a, 135b of fingers 134a, 134b. With continued reference to FIGS. 5
and 10, as well as FIG. 11, plunger rod 120 is rotated in the direction of arrows “A”, until
shoulders 135a, 135b snap over tabs 125a, 125b, respectively. Rotation of plunger rod
120 relative to plug 130 is terminated or further prevented when tabs 125a, 125b engage
stops 138a, 138b (see FIGS. 7 and 9-11) projecting inward from respective uprights 132a,
132b.

With plug 130 supported on distal end 123 of plunger rod 120, plunger rod 120 is
prevented from axially disengaging from plug 130 by lips 139a, 139b (see FIGS. 3-5 and
13) exiending from respective uprights 132a, 132b. In this manner, if plunger rod 120 is
moved in a proximal direction relative to plug 130, plug 130 will concomitantly move
with plunger rod 120 due to the abutment of tabs 125a, 125b against respective lips 139a,
139b of plug 130.

Plunger rod 120 is separated from plug 130 by rotating plunger rod 120 in a
direction opposite to arrows “A”, relative to plug 130, to move tabs 125a, 125b past

shoulders 135a, 135b and into the space between uprights' 132a, 132b, respectively.

As seen in FIGS. 12 and 13, with plunger rod 120 attached to plug 130 and with
plug 130 disposed within cavity 110c of syringe barrel 110, plunger rod 120 is moved in



10

15

20

25

30

WO 2008/042299 PCT/US2007/021008

the direction of arrow “B” (i.e., toward barrel tip 111). As plunger rod 120 is moved in
the direction of arrow “B”, fluid contained within cavity 110c of syringe barrel 110 is

expelled or dispensed through syringe tube 116.

Turning now to FIGS. 14-21, a plunger rod 320 and a plug 330, in accordance
with another embodiment of the present disclosure, for use with syringe barrel 110 (see
FIGS. 1 and 2) is shown and described below. Plunger rod 320 and plug 330 are each
substantially similar to respective plunger rod 120 and plug 130 and thus will only be
described in detail herein to the extent necessary to identify differences in construction

and operation.

As seen in FIGS. 14-19, plunger rod 320 includes an elongate plunger shaft 321
configured and dimensioned for slidable disposition within a syringe barrel (similar to
syringe barrel 11 shown in FIGS. 1, 2, 8, 12 and 13 above). Plunger shaft 321 includes a
proximal end 322 which extends out of a proximal end of the syringe barrel and defines a
finger engagement surface. Plunger shaft 321 includes a distal end 323 disposable within

the syringe barrel.

Distal end 323 of plunger shaft 321 is configured and dimensioned to support plug
330 thereon. Distal end 323 includes a hub 324 extending distally therefrom and a pair of
tabs 325a, 325b extending radially outwardly from hub 324. Hub 324 defines a planar
distal surface 326.

Each tab 325a, 325b has a length which extends radially beyond an outer diameter
of hub 324 and which length does not extend radially beyond an inner diameter of a
cavity of the syringe barrel. Each tab 325a, 325b includes a respective wall, ear or wing
327a, 327b extending in a substantially proximal direction from an outer end thereof.
Each wall 327a, 327b includes a respective stop member 329a, 329b or the like projecting
from an outer surface thereof. As seen in FIGS. 17-19, stop members 329a, 329b may be

in the form of ramps or the like.

As seen in FIGS. 14, 15 and 19, plug 330 includes a base wall 331 having a pair
of spaced apart uprights 332a, 332b extending from a first surface thereof. Uprights
332a, 332b define a space 333 therebetween. Each upright 332a, 332b includes a resilient
finger 334a, 334b, respectively formed therein. Each resilient finger 334a, 334b includes

a recess 335a, 335b, respectively, formed therein at a location proximate a free end
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thereof. Recesses 335a, 335b are each configured to receive respective stop members
329a, 329b of plunger rod 320 during attachment of plug 330 to distal end 323 of plunger
rod 320.

As seen in FIG. 19, each finger 334a, 334b defines a sloping distal profile 336a,
336b, respectively, to facilitate attachment of plug 330 to plunger rod 320, and each
recess 335a, 335b defines a substantially orthogonal distal wall 337a, 337b, respectively,
which engages stop members 329a, 329b of plunger rod 320 to inhibit detachment of plug
330 from plunger rod 320. In this manner, plug 330 may be relatively easily attached to
plunger rod 320, however, plug 330 may not be relatively easily detached from plunger
rod 320.

Turning now to FIGS. 20 and 21, in attaching plug 330 to the distal end of plunger
rod 320, as plunger rod 320 is rotated relative to plug 330 (as indicated by arrows “B” of
FIG. 21), tabs 325a, 325b and/or walls 327a, 327b cam against the respective distal
surfaces of fingers 334a, 334b to radially extend fingers 334a, 334b (as indicated by
arrows “A” of FIG. 21) and allow stop members 329a, 329b to snap-fit into respective
recesses 335a, 335b.

Rotation of plug 330 relative to plunger rod 320 is terminated when tabs 325a,
325b and/or walls 327a, 327b engage stops 338a, 338b projecting inward from respective
uprights 332a, 332b, as seen in FIG. 19.

Base wall 331, uprights 332a, 332b and/or support element 336 may be formed of
a semi-rigid material, such as polypropylene. Plunger tip 337 may be formed of a

resilient and/or elastomeric material, such as, for example, rubber or silicone rubber.

It is contemplated that uprights 132a, 132b of plug 130 and uprights 332a, 332b of
plug 330 are dimensioned, e.g., have a length sufficient, so as to maintain plugs 130, 330
and respective plunger rods 120, 320 axially aligned with one another during operation of
syringes 100, 300. In this manner, an operable seal is maintained between resilient
plunger tips 137, 337 and syringe barrel 110 during axial translation of plunger rods 120,
320 through syringe barrel 110.

It is further contemplated that plugs 130, 330 may be configured in such a manner

as to inhibit “nesting”, that is, interlocking, of one plug with another when plugs are

10
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grouped for storage or transport prior to assembly. For example, any recesses formed in a
rear or proximal surface of each plug, to accommodate support element 136, may be
configured and dimensioned so as to prevent nesting of a front or distal surface of another

plug therein.

It is still further contemplated that the configurations and/or dimensions of tabs
125a, 125b of plunger rod 120 and/or walls 327a, 327b of plunger rod 320, in
combination with the location, configuration and/or dimensions of lips 139a, 139b (see
FIGS. 3-5, 8 and 13) of plugs 130, 330 is such that axial movement of plunger rods 120,
320 relative to respective plugs 130, 330 is reduced or minimized. For example, it is
contemplated that proximal surfaces of tabs 125a, 125b or proximal surfaces of walls
327a, 327b and/or distal surfaces of lips 139a, 139b may be ramped or angled. In this
manner, as plunger rod 120, 320 is rotated relative to respective plugs 130, 330 results in
a wedge or binding effect therebetween. It is further contemplated that at least proximal
surfaces of tabs 125a, 125b or proximal surfaces of walls 327a, 327b and/or distal
surfaces of lips 139a, 139b may include crush ribs or any other suitable structure capable
of reducing the gap distance or tolerance between tabs 125a, 125b of plunger rod 120 or
walls 327a, 327b of plunger rod 320 and lips 139a, 139b.

Although particular embodiments of the invention have been described in detail
for purposes of illustration, various modifications and enhancements may be made
without departing from the spirit and scope of the inventions. Accordingly, the invention

is not to be limited except as by the appended claims.

11
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IN THE CLAIMS

What is claimed is:
1. A plunger rod assembly for use with a syringe barrel, comprising:

a plunger rod slidably disposable within the syringe barrel, the plunger rod
5 including a hub extending distally from a distal end thereof and at least two tabs

extending outwardly therefrom; and

a plug configured for slidable disposition in the syringe barrel and configured for
selective connection to the plunger rod via a bayonet-type engagement, the plug

including:

10 a base wall having at least two resilient fingers supported on a first side
thereof, wherein each resilient finger is configured to snap-fit engage a respective tab of

the plunger rod during connection of the plug to the plunger rod; and

a plunger tip supported on a second side of the base wall, opposite the first
side, and being configured to form a substantially fluid tight seal with an inner surface of

15  the syringe barrel.

2. The plunger rod assembly according to claim 1, wherein each resilient

finger includes a shoulder extending inwardly therefrom.

3. The plunger rod assembly according to any of the preceding claims,

wherein each shoulder includes a sloping distal surface.

20 4, The plunger rod assembly according to any of the preceding claims,
wherein each shoulder includes a substantially orthogonal surface formed therein for
inhibiting a respective tab of the plunger rod from moving therebeyond, whereby

disconnection of the plug from the plunger rod is prevented.

5. The plunger rod assembly according to any of the preceding claims,
25  wherein each resilient finger defines a recess formed in an inner surface thereof and

defining the substantially orthogonal surface.

12
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6. The plunger rod assembly according to any of the preceding claims,
wherein at least one tab includes a stop member configured to engage the substantially

orthogonal surface of a respective resilient finger.

7. The plunger rod assembly according to any of the preceding claims,

wherein the tabs of the plunger rod are diametrically opposed from one another.

8. The plunger rod assembly according to any of the preceding claims,

wherein tabs of the plunger rod extend substantially radially outward from the hub.

9. The plunger rod assembly according to any of the preceding claims,
wherein the tabs and the hub of the plunger rod define a substantially planar distal

surface.

10.  The plunger rod assembly according to any of the preceding claims,
wherein at least one upright includes a stop extending from an inner surface thereof for
preventing movement of the tabs of the plunger rod as the plunger rod is rotated with

respect to the plug.

11.  The plunger rod assembly according to any of the preceding claims,

wherein the plunger tip is formed of an elastomeric material.

12. The plunger rod assembly according to any of the preceding claims,

wherein the base wall and the uprights of the plug are formed from polypropylene.

13.  The plunger rod assembly according to any of the preceding claims,
wherein the plug is connected to the distal end of the plunger rod in a bayonet-type

connection.

14.  The plunger rod assembly as recited in any of the preceding claims in

combination with a syringe, the syringe comprising:

a syringe barrel having a distal end, a proximal end and defining a cavity
therebetween, wherein the a plunger rod is slidably disposed within the cavity of the

syringe barrel.

13
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