
TITLE OF THE INVENTION [0001] Syringe Device Having
Venting System CROSS-REFERENCE TO RELATED APPLICATIONS
[0002] This patent application claims priority to U.S.
Provisional Patent Application No. 60/584,893, filed
July 1, 2004, entitled "Syringe Device Having Venting
System", the disclosure of which is incorporated
herein by reference. BACKGROUND OF THE INVENTION
[0003] This invention generally relates to syringe
devices and, more particularly, to a venting system
for use with a syringe device that operates to lessen
the likelihood of contamination of contents of the
syringe device. [0004] It is often desirable to store
drugs in a concentrated or powdered form until just
prior to administering the drug to a patient, at which
time, the medicine is mixed with a solvent, diluent or
rehydrant in a reconstitution process. Typically, a
solvent from a syringe device is injected into a
container containing the concentrated drug. Upon
completion of the reconstitution process, the
reconstituted drug is drawn from the container into
the syringe device and then subsequently administered
to a patient using the syringe device. [0005] The
syringe devices of the piior art typically have no
seal between a plunger rod and an end of the syringe
tube in which the plunger rod is inserted. It is
because of this lack of a seal in conventional syringe
devices that potentially contaminated air is able to
access an upper area of the syringe tube during the
reconstitution process, thereby potentially
contaminating an interior wall of the syringe tube.
When the mixture is drawn back into the syringe tube,
the mixture comes into contact with the interior wall
of the syringe tube, thereby potentially becoming
contaminated. Some drugs take longer to dissolve than
others, resulting in increased reconstitution process
durations and an increased possibility of
contamination. [0006] It would therefore be desirable
to have a syringe device for use in a reconstitution
processes that inhibits contaminated air from entering
a syringe tube to lessen the likelihood that the
medicine mixture drawn back into the syringe tube will
become contaminated. BRIEF SUMMARY OF THE INVENTION 



[0007] Briefly stated, the present invention is a
syringe device for administering a medicament. The
syringe device comprises a syringe tube having a side
wall, a distal end, and a proximal enddefining a
cavity within the syrmge tube for containing the
medicament. The distal end has a passageway in fluid
communication with the cavity. A plunger rod sealingly
engages with the syringe tube. The plunger rod is
slidingly disposed at least partially within the
cavity of the syringe tube. The plunger rod has a
distal end, a generally hollow interior, and a
generally open proximal end. The plunger rod includes
at least one aperture in fluid communication with the
hollow interior of the plunger rod. A plunger tip is
engaged with the distal end of the plunger rod and is
slidable therewith within the cavity. The plunger tip
sealingly interacts with an inner surface of the side
wall of the syringe tube to separate the cavity into
first and second areas. The first area is disposed
between the plunger tip and the proximal end of the
syringe tube. The second area is disposed between the
plunger tip and the distal end of the syringe tube.
The at least one aperture fluidly connects the hollow
interior of the plunger rod and the first area of the
cavity of the syringe tube, such that the generally
hollow interior of the plunger rod allows air to move
between an outside of the syrmge device and the first
area of the cavity during sliding movement of the
plunger rod within the syringe tube. [0008] In another
aspect, the present invention is in a plunger for use
with a syringe tube having a side wall, a distal end,
and a proximal end defining a cavity within the
syringe tube for containing a medicament. The distal
end has a passageway in fluid communication with the
cavity. The plunger comprises a plunger rod sealingly
engaged with the syringe tube. The plunger rod is
slidingly disposed at least partially within the
cavity of the syringe tube. The plunger rod has a
distal end, a generally hollow interior, and a
generally open proximal end. The plunger rod includes
at least one aperture in fluid communication with the
hollow interior of the plunger rod. A plunger tip is
engaged with the distal end of the plunger rod and is
slidable therewith within the cavity. The plunger tip
sealingly interacts with an inner surface of the side
wall of the syringe tube to separate the cavity into
first and second areas. The first area is disposed
between the plunger tip and the proximal end of the
syringe tube. The second area is disposed between the
plunger tip and the distal end of the syringe tube.
The at least one aperture fluidly connects the hollow
interior of the plunger rod and the first area of the
cavity of the syringe tube, such that the generally
hollow interior of the 



plunger rod allows air to move between an outside of
the syringe tube and the first area of the cavity
during sliding movement of the plunger rod within the
syringe tube. BRIEF DESCRIPTION OF THE SEVERAL VIEWS
OF THE DRAWINGS [0009] The foregoing summary, as well
as the following detailed description of a preferred
embodiment of the invention, will be better understood
when read in conjunction with the appendeddrawings.
FGrthe purpose" of illustrating the invention, there
is shown in the drawings an embodiment which is
presently preferred. It should be understood, however,
that the invention is not limited to the precise
arrangements and instrumentalities shown. [0010] In
the drawings: [0011] Fig. 1 is a side rear perspective
view of a syringe device having a vented plunger rod
in accordance with a preferred embodiment of the
present invention; [0012] Fig. 2 is an exploded
perspective view of the syringe device of Fig. 1;
[0013] Fig. 3 is a side elevational view of the
syringe device of Fig. 1; [0014] Fig. 4 is a rear
elevational view of the syringe device of Fig. 1; and
[0015] Fig. 5 is a cross-sectional view of the syringe
device of Fig. 4 taken along line 5-5. DETAILED
DESCRIPTION OF THE INVENTION [0016] Certain
terminology is used in the following description for
convenience only and is not limiting. The words
"right," "left," "upper," and "lower" designate
directions in the drawings to which reference is made.
The terminology includes the words above specifically
mentioned, derivatives thereof, and words of similar
import. [0017] Referring to the drawings in detail,
wherein like numerals indicate like elements
throughout, there is shown in Figs. 1-5 a preferred
embodiment of a syringe device, indicated generally at
10, for administering a medicament (not shown), the
syringe device 10 having a venting system in
accordance with the present invention. Preferably, the
venting system of the syringe device 10 is a plunger
17 including a vented plunger rod 20. [0018] Referring
to Figs. 1-5, the syringe device 10 comprises the
generally hollow plunger rod 20 slidingly disposed at
least partially within a cavity 4Og of the syringe
tube 40. The syringe tube 40 has a side wall 40d, a
distal end 4Oe, and a proximal end 4Of defining the
cavity 4Og within the syringe tube 40 for containing
the medicament. The distal end 4Oe preferably has a
nozzle 42 



extending generally axially therefrom with a
passageway 44 therethrough in fluid communication with
the cavity 40g of the syringe tube 40. Preferably, a
collar 46 is affixed to the nozzle 42 to enable a
needle (not shown) or other such device to be
removably engaged to the nozzle 42 during use of the
syringe device 10. It is preferred that the collar 46
is a luer lock or other such retaining device,
although this is not intended to be limiting, as it is
within the spirit and scope of the present invention
that the collar 46 be any retaining device capable of
retaining the needle or other similar device on the
nozzle 42.[QO -9] Wefdrkiy; the'piiah'g'erfod "20 is
sealingly engaged with the syringe tube 40. The
plunger rod 20 preferably is generally cylindrical and
has a generally hollow interior 20a, a distal end 20c,
and a generally open proximal end 20b. The plunger rod
20 includes at least one aperture 28 in fluid
communication with the hollow interior 20a of the
plunger rod 20. It is preferable that the at least one
aperture 28 be disposed proximate the distal end 20c
of the plunger rod 20, although it is within the
spirit and scope of the present invention that the at
least one aperture 28 be located at any location along
the plunger rod 20, provided the at least one aperture
28 remains within the cavity 4Og of the syringe tube
40 during a desired range of motion of the plunger rod
20. Additionally, it is preferable that there be two
apertures 28, preferably diametrically opposed and
disposed proximate the distal end 20c of the plunger
rod 20. Although this configuration is preferred, it
is within the spirit and scope of the present
invention that there be more or less than two
apertures 28 or that the apertures 28 be spaced
differently, such as, but not limited to, side-by-side
or unevenly spaced about the circumference of the
plunger rod 20. [0020] Referring now to Figs. 1, 2,
and 4, the proximal end 20b of the plunger rod 20
preferably has an opening 2Oe therein. Preferably, a
filter 26 is disposed within the proximal end 20b of
the plunger rod 20 through which air passes during
sliding movement of the plunger rod 20 within the
syringe tube 40. It is preferred that the filter 26
extends completely across the opening 2Oe in the
proximal end 20b of the plunger rod 20. Preferably,
the filter 26 is a microbial filter 26 for removing at
least some contaminants from the air. [0021] Referring
to Figs. 1 and 4, extending radially outwardly from
the proximal end 20b of the plunger rod 20 is a
generally annular flange 20. The flange 20d preferably
includes a face or raised portion 22 extending axially
outwardly from the flange 2Od. The raised portion 22
includes at least 



one radial groove 24 therein. Preferably, the raised
portion 22 includes four evenly spaced grooves 24
extending radially therethrough. Although it is
preferred that there be four evenly spaced grooves 24,
it is within the spirit and scope of the present
invention that there be more or less than four grooves
24 and that they be unevenly spaced. Although not
portrayed in the figures, it is contemplated that a
generally rigid piece of material (not shown) be
attached to the proximal end 20b of the plunger rod
20, preferably bonded to the raised portion 22 using
adhesive, thermal welding, or sonic welding, to name a
few, in order to at least partially cover the filter
26 while leaving the at least one groove 24 generally
unobstructed. In this way, the piece of material acts
to at least partially protect the filter 26 from
damage, such as, but not limited to, tearing or
puncturing during use or storage of the syringe device
10.[ U' ' ] Kfehmg'hOWW  sr a'hd 5, preferably, a
plunger tip 18 is engaged with the distal end 20c of
the plunger rod 20 and is slidable therewith within
the cavity 4Og. The plunger tip 18 is preferably made
from an elastomeric material such as rubber.
Preferably, the plunger tip 18 is generally
cylindrical in shape, having a generally conical
distal end 18b, and sized so as to fit snugly within
the syringe tube 40. Preferably, the plunger tip 18
sealingly interacts with an inner surface 40a of the
side wall 4Od of the syringe tube 40 to separate the
cavity 4Og into first and second areas 40b, 40c, as
will be described in more detail below. The plunger
tip 18 preferably has a circular cavity 18a centrally
disposed in a proximal end 18c and extending a
distance into the plunger tip 18. The cavity 18a is
preferably shaped to frictionally engage the distal
end 20c of the plunger rod 20 so that the plunger tip
18 moves with the plunger rod 20, thereby forming the
plunger 17. Specifically, it is preferred that the
distal end 20c of the plunger rod 20 have a radially
extending nib 2Ofwhich engages within an annular
recess 18d within the cavity 18a of the plunger tip
18. Although this configuration is preferred, it is
within the spirit and scope of the present invention
that the plunger tip 18 be retained on the distal end
20c of the plunger rod 18 in a different manner, such
as, but not limited to, threadably engaging the
plunger tip 18 onto the distal end 20c of the plunger
rod 18. [0023] As discussed above, it is preferred
that the at least one aperture 28 is disposed through
the plunger rod 20 proximate the distal end 20c,
preferably close to the proximal end 18c of the
plunger tip 18. Although this location is preferred,
it is within the spirit and scope of the present
invention that the at least one aperture 28 be
disposed in any portion of the plunger rod 20 that
does 



not come into direct contact with outside air during a
reconstitution process. [0024] Referring specifically
to Fig. 5, the plunger rod 20 and the plunger tip 18
are slidable within the syringe tube 40 such that the
plunger tip 18 creates a moveable seal with the inner
surface 40a of the syringe tube 40 to divide the
syringe tube 40 into the first and second areas 40b,
40c. The first area 40b of the cavity 40 of the
syringe tube 40 is disposed between the plunger tip 18
and the proximal end 40f of the syringe tube 40, and
the second area 40c is disposed between the plunger
tip 18 and the distal end 40e of the syringe tube 40.
In this way, the plunger tip 18 allows for the pushing
of liquid (not shown) out of or the drawing of a
mixture (not shown) into the second area 40c between
the plunger tip 18 and the distal end 4Oe of the
syringe tube 40 while not allowing any of the liquid
or mixture into the first area 40b between the plunger
tip 18 and the proximal end 4Of of the syringe tube
40. The at least one aperture 28 fluidly connects the
hollow interior 20a of the plunger rod 20 and the
first area 40b of the cavity 4Og of the syringe tube
40, such that the generally hollow interior 20a of the
plunger rod 20 allows air to move between outside of
the syringe device 10 and thefirst 'a e'a'40b" OTtKe
ca'vity"40g during sliding movement of the plunger rod
20 within the syringe tube 40. [0025] Referring to
Figs. 1, 2, 4, and 5, a radially extending generally
ovular flange 40h is preferably positioned at or near
the proximal end 4Of of the syringe tube 40 to provide
a surface for a user to grip the syringe tube 40
during use of the syringe device 10. A connection
member 12 is preferably engaged with the proximal end
4Of of the syringe tube 40 to essentially cap the
proximal end 4Of of the syringe tube 40. While the
connection member 12 is portrayed in the figures as
clipping onto the proximal end 4Of of the syringe tube
40, it is within the spirit and scope of the present
invention that the connection member 12 be attached to
the proximal end 4Of of the syringe tube 40 in other
ways, provided the connection member 12 still
functions in the manner described below. For instance,
attachment can be accomplished by bonding the
connection member 12 to the proximal end 4Of of the
syringe tube 40 using adhesive, thermal welding, or
sonic welding, to name a few. [0026] The connection
member 12 preferably has a hole through a top surface
through which the plunger rod 20 passes. Preferably,
the connection member 12 functions to retain a seal 16
disposed between the syringe tube 40 and the plunger
rod 20 at or near the proximal end 4Of of the syringe 



tube 40 for sealingly engaging the plunger rod 20 and
the syringe tube 40 to inhibit air from passing into
the first area 40b of the cavity 4Og of the syringe
tube 40 between the plunger rod 20 and the proximal
end 4Of of the syringe tube 40. That is, the seal 16
inhibits outside air from directly entering and
exiting the first area 40b of the syringe tube 40. The
seal 16 is preferably an elastomeric O-ring seal 16.
Although only the connection member 12 is described
above as retaining the seal 16 within the proximal end
4Of of the syringe tube 40, it is within the spirit
and scope of the present invention that additional
structures be used in conjunction with or instead of
the connection member 12. For instance, it is
contemplated that a separate sleeve (not shown) be
used to wrap around the proximal end 4Of of the
syringe tube 40 and the connection member 12, thereby
helping to retain the seal 16 within the proximal end
4Of of the syringe tube 40. Such a configuration is
described and portrayed in U.S. Provisional Patent
Application No. 60/584,893, the disclosure of which is
incorporated herein by reference. [0027] Preferably,
the plunger rod 20, the syringe tube 40, and the
connection member 12 are made of a polymeric material,
although it is within the spirit and scope of the
present invention that these components be made of
different materials, such as glass or metal, for
instance. [0028] In operation, the syringe device 10
contains a liquid (not shown), such as a saline
solution, in the second area 40c of the syringe tube
40 between the plunger tip 18 and the distal end4 'e
bf t syrmi&tuW ' M distal end 4Oe of the syringe tube
40 is then engaged with a container (not shown)
containing a powdered medicinal product (not shown).
Preferably, a needle (not shown) is engaged to the
nozzle 42 using the collar 46 to retain the needle
thereon. The needle can then be used to engage the
syringe device 10 with the container and provide a
fluid connection therebetween. The user then injects
the liquid from the second area 40c of the syringe
tube 40 into the container to mix with and dissolve
the powder therein by placing a thumb on the raised
portion 22 of the flange 2Od (or, alternatively, on
the piece of material (not shown) at least partially
covering the filter 26, as described above) of the
plunger rod 20 and at least one finger on each side of
the flange 4Oh of the syringe tube 40 and pushing down
the plunger rod 20, consequently moving the plunger
tip 18 distally through the interior of the syringe
tube 40 and forcing the liquid out of the second area
40c through the passageway 44 of the nozzle 42. While
the plunger rod 20 is being pushed distally into the
syringe tube 40, air enters the generally hollow
interior 20a of the plunger 



rod 18 through the microbial filter 26 across the
opening 2Oe at the proximal end 20b of the plunger rod
20 and passes through the at least one aperture 28 to
enter the first area 40b of the cavity 40g of the
syringe tube 40 to fill the increasing volume thereof.
The air is able to flow around the user's thumb (or
around the piece of material at least partially
covering the filter 26), which is necessarily placed
across the raised portion 22 of the flange 2Od of the
plunger rod 20 and likely covering at least the
majority of the opening 2Oe at the proximal end 20b of
the plunger rod 20, and access the interior 20a of the
plunger rod 20 by passing through the grooves 24 in
the raised portion 22 of the flange 2Od of the plunger
rod 20. By passing through the microbial filter 26, at
least some of the contaminants are removed from the
air to lessen the likelihood of contamination of the
interior surface 40a of the syringe tube 40. Once the
medicinal powder is adequately dissolved in the
liquid, the mixture is drawn from the container and
into the second area 40c of the syringe tube 40 by
pulling the plunger rod 20 proximally (axially
outwardly from the proximal end 4Of of the syringe
tube 40). The air contained in the first area 40b is
allowed to escape the syringe device 10 by passing
through the at least one aperture 28 and out of the
opening 2Oe, through the microbial filter 26, at the
proximal end 20b of the plunger rod 20. The mixture
within the syringe device 10 can now be injected using
the syringe device 10. The user may optionally remove
the needle used for engaging the syringe device 10
with the container and replace it with another needle
(not shown) to use for the inj ection. [0029] The
syringe device 10 of the present invention seals the
first area 40b of the syringe tube 40 and only allows
controlled access thereto of ambient air. That is, the
air must pass throughnai o a ilt r area 40b. In this
way, the syringe device 10 lessens the likelihood that
a mixture drawn back into the syringe tube 40 will
become contaminated. [0030] Although only the vented
plunger rod 20 is described above, it is within the
spirit and scope of the present invention that other
venting systems be used with the syringe device 10 of
the present invention. For instance, the venting
system could take the form of a vent in the syringe
tube 40, preferably proximate the connection member 12
at the proximal end 4Of of the syringe tube 40 (not
shown). Alternatively, a vent could be disposed
between the syringe tube 40 and the plunger rod 20
(not shown). For each above-stated alternative venting
system, it would be preferable that there b e a
microbial filter disposed across the vent in order to
remove at least some contaminants 



from the ambient air to lessen the likelihood that a
mixture drawn back into the syringe tube 40 will
become contaminated. [0031] Furthermore, although only
the use of the syringe device 10 for reconstitution is
described above, it is not intended to be limiting.
Therefore, it is within the spirit and scope of the
present invention that the syringe device 10 b e used
in other applications in which it would be desirable
to lessen the likelihood of contaminating the inside
of a syringe tube and the contents therein, such as
disposable single-use syringes, pre-filled syringes
used to mix two liquids together, and the like. [0032]
It will b e appreciated by those skilled in the art
that changes could b e made to the embodiment
described above without departing from the broad
inventive concept thereof. It is understood,
therefore, that this invention is not limited to the
particular embodiment disclosed, but it is intended to
cover modifications within the spirit and scope of the
present invention.CLAIMS I/we claim: 1. A syringe
device for administering a medicament, comprising: a
syringe tube having a side wall, a distal end, and a
proximal end defining a cavity within the syringe tube
for containing the medicament, the distal end having a
passageway in fluid communication with the cavity; a
plunger rod sealingly engaged with the syringe tube,
the plunger rod being slidingly disposed at least
partially within the cavity of the syringe tube, the
plunger rod having a distal end, a generally hollow
interior, and a generally open proximal end, the
plunger rod including at least one aperture in fluid
communication with the hollow interior of the plunger
rod; and a plunger tip engaged with the distal end of
the plunger rod and slidable therewith within the
cavity, the plunger tip sealingly interacting with an
inner surface of the side wall of the syringe tube to
separate the cavity into first and second areas, the
first area disposed between the plunger tip and the
proximal end of the syringe tube and the second area
disposed between the plunger tip and the distal end of
the syringe tube, the at least one aperture fluidly
connecting the hollow interior of the plunger rod and
the first area of the cavity of the syringe tube, such
that the generally hollow interior of the plunger rod
allows air to move between an outside of the syringe 



device and the first area of the cavity during sliding
movement of the plunger rod within the syringe tube.
2. The syringe device of claim 1, further comprising a
filter disposed within the proximal end of the plunger
rod through which the air passes during sliding
movement of the plunger rod within the syringe tube.
3. The syringe device of claim 2, wherein the filter
is a microbial filter for removing at least some
contaminants from the air. 4. The syringe device of
claim 1, further comprising a seal disposed between
the syringe tube and the plunger rod proximate the
proximal end of the syringe tube for sealingly
engaging the plunger rod and the syringe tube to
inhibit air from passing into the first area of the
cavity of the syringe tube between the plunger rod and
the proximal end of the syringe tube. 5. The syringe
device of claim 1, wherein the distal end of the
plunger rod includes two diametrically opposed
apertures. 6. The syringe device of claim 1, wherein
the at least one aperture is proximate the distal end
of the plunger rod.: M Syrmgs 4 v o Wclaim 1, wherein
the proximal end of the plunger rod includes a flange
extending radially outwardly therefrom, the flange
including a raised portion extending axially outwardly
from the flange, the raised portion including at least
one radial groove therein. 8. A plunger for use with a
syringe tube having a side wall, a distal end, and a
proximal end defining a cavity within the syringe tube
for containing a medicament, the distal end having a
passageway in fluid communication with the cavity, the
plunger comprising: a plunger rod sealingly engaged
with the syringe tube, the plunger rod being slidingly
disposed at least partially within the cavity of the
syringe tube, the plunger rod having a distal end, a
generally hollow interior, and a generally open
proximal end, the plunger rod including at least one
aperture in fluid communication with the hollow
interior of the plunger rod; and a plunger tip engaged
with the distal end of the plunger rod and slidable
therewith within the cavity, the plunger tip sealingly
interacting with an inner surface of the side wall of
the syringe tube to separate the cavity into first and
second areas, the first area disposed between the
plunger tip and the proximal end of the syringe tube
and the second area disposed between the 



plunger tip and the distal end of the syringe tube,
the at least one aperture fluidly connecting the
hollow interior of the plunger rod and the first area
of the cavity of the syringe tube, such that the
generally hollow interior of the plunger rod allows
air to move between an outside of the syringe tube and
the first area of the cavity during sliding movement
of the plunger rod within the syringe tube. 9. The
plunger of claim 8, further comprising a filter
disposed within the proximal end of the plunger rod
through which the air passes during sliding movement
of the plunger rod within the syringe tube. 10. The
plunger of claim 9, wherein the filter is a microbial
filter for removing at least some contaminants from
the air. 11. The plunger of claim 8, further
comprising a seal disposed between the syringe tube
and the plunger rod proximate the proximal end of the
syringe tube for sealingly engaging the plunger rod
and the syringe tube to inhibit air from passing into
the first area of the cavity of the syringe tube
between the plunger rod and the proximal end of the
syringe tube. 12. The plunger of claim 8, wherein the
distal end of the plunger rod includes two
diametrically opposed apertures. 13. The plunger of
claim 8, wherein the at least one aperture is
proximate the distal end of the plunger rod.iff : ne
pi'rigfer sf iairti 8, wherein the proximal end of the
plunger rod includes a flange extending radially
outwardly therefrom, the flange including a raised
portion extending axially outwardly from the flange,
the raised portion including at least one radial
groove therein. 


