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(57) Abstract

A self packaged medical device, such as a syringe assembly (10), having a hollow body (16) and an operative element (34)
therein for the controlled dispensing or entry of fluid into the body. An extension member (36) operatively connected to the op-
erative element and extending proximally beyond the proximal end (22) of the body. The device further includes a proximal barri-
er (30, 46) between the extension member and the body and a distal barrier (24, 38) to maintain the sterility of the interior of the
device prior to use. The medical device is also disclosed in combination with a safety syringe (12) wherein a needle protective
shield (200) is movably mounted about the body (16) and is movable between retracted and extended positions.




Codes used to identify States party to the PCT on the front pages of pamphlets publishing international

applications under the PCT.

AT
AU
BB
BE
BF
BG
Bj
BR
CA
CF
cG
CH
Cl
M
cs
cz
DE
DK
ES
Fl

Austria
Australia
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brasil

Canada
Central African Republic
Congo
Switzerland
C6te d'lvoire
Camcroon
Czechoslovakia
Czech Republic
Germany
Denmarck
Spain

Finland

FR
GA
GB
GN
GR
HU
IE

JP
KP

KR
KZ
1.1
LK
Ly
mMC
MG
ML
MN

FOR THE PURPOSES OF INFORMATION ONLY

France

Gabon

United Kingdom
Guinca

Greeee

Hungary

Ireland

italy

Japan

Democratic People’s Republic
of Korca

Republic of Korea
Kazakhstan
Licchtenstein

Sri lanka
Luacmbourg
Monico
Madagascar

Mali

Mongolia

Mauritania

Malawi
Netherlands
Norway

New Zealand
Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Slovak Republic
Senegal

Sovicet Union

Chad

Togo

Ukraine

United States of Americas
Viet Nam

=%

s,



»

WO 93/14798 PCT/US93/00842

10

15

20

25

30

MEDICAL DEVICE WITH STERILE FLUID PATHWAY

TECHNICAL FIELD
Field of the Invention

This invention relates to medical devices which are
provided in a sterile condition, and more particularly, to a
syringe or similar device wherein the exterior of the device
forms part of a barrier to protect the interior of the
device from contamination prior to use.

Background of the Invention

Medical devices which are usually provided in a sterile
condition prior to use, are commonly protected during stor-
age and handling by some form of packaging. This package
typically includes one or more of the following desirable
characteristics to maintain the sterility of the device
prior to use. First, the packaging should effectively
maintain the sterility of those elements of the device which
will contact the patient, or which will be in contact with
fluids to be administered to the patient. Second, the
package should be "tamper-evident" or "use-evident" so that
the user will be able to readily determine whether or not
the sterility of the device may have been compromised prior
to use. Third, the packaging should not impede the user’s
access to the device by requiring the disposal or removal of
various components of the packaging prior to use. Fourth,
the packaging should not require a modification of the
conventional technique for using the device. Fifth, the
costs of manufacturing, shipping, storage and disposal of
the device should be minimized by reducing the number and
complexity of the components required for the packaged
device. Finally, the packaging should provide adequate
mechanical protection to ensure that the sterility of the
device is maintained during shipping or storage.

In the prior art, one common method of packéging medi-
cal devices, such as syringes, has been to enclose the
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entire device in a sterile plastic or paper-type of package.
U.S. Patent No. 3,008,570 granted to Roehr et al. and U.S.
Patent No. 3,381,813 granted to Coanda et al. disclose
packages wherein the entire syringe and needle or needle
alone are fully enclosed within a plastic package. As
disclosed in the Roehr et al. patent, the package preferably
includes one or more frangible seals thereon to provide the
user with an indication of when the package has been previ-
ously opened.

Another common approach to packaging syringes is to use
the outer surface of the syringe barrel as part of the
packaging. An early form of this approach is illustrated in
U.S. Patent No. 3,485,239 granted to Vanderbeck wherein an
adhesive gas permeable wrap is positioned along the distal
and proximal portions of the syringe assembly. A variation
on this approach is disclosed in U.S. Patent No. 4,300,678
granted to Gyure et al. wherein a cap member seals the
proximal end of the syringe assembly and a frangible member,
or a peelable section of material is used to seal the distal
portion of the syringe assembly. Similarly, U.S. Patent No.
3,828,775 granted to Armel discloses a device wherein a
proximal cap encloses the proximal end of the syringe assem-
bly and a frangible member encloses the distal end of the
syringe barrel. A further variation on this approach is
disclosed in U.S. Patent No. 4,929,232 granted to Sweeney et
al. wherein a cap member seals the proximal end of the
syringe assembly and a securement collar is used to retain
the needle shield on the distal end of the syringe barrel.

The packaging used in the above-described devices is
believed to provide effective protection for the sterility
of the syringes but they all fail to meet one or more of the
desirable characteristics described above. One common
deficiency of the above-described packaging occurs through
the use of a cap or other member on the proximal end of the
syringe assembly which must be discarded each time the
syringe assembly is used. This is commonly considered to be
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nuisance trash because it is small and is usually left lying
around the nurses station or other area where the device is
opened. Similar complaints are found with packaging which
includes a tearable or peelable seal to protect either the
distal or proximal end of the syringe due to the need to
discard the seal prior to use of the syringe assembly.

Therefore, a need remains in the art for a package or
device which satisfies all of the desirable characteristics
described above without producing nuisance trash. As set
forth more fully below, the present invention eliminates the
need for a proximal end cap on the proximal end of the
syringe barrel while providing an effective barrier which
maintains the sterility of the interior surface of the
syringe barrel prior to use. The barrier on the distal end
of the present invention maintains the sterility of the
distal portion of the syringe assembly and may take many
forms as described more fully below depending on whether or
not the device is packaged with a preattached needle.

) DISCLOSURE OF INVENTION

The medical devices with a sterile fluid pathway of the
present invention preferably have a hollow body or syringe
barrel for receiving a medical fluid therein. Aan operative
element, such as a piston member, is movably disposed within
the hollow body to control the flow of fluid into or from
thé hollow body. Means such as a plunger rod extends from
the operative element outwardly through an opening in the
hollow body for operatively moving the element and thereby
controlling the flow of fluid into or from the hollow body.
A preferably continuous member extends between the interior
surface of the hollow body and the extending means to form a
barrier at or adjacent to the proximal opening in the hollow
body to prevent the entry of contaminates therethrough.
Movement of the extending means causes the barrier to be
broken and fluid may then be received within the hollow body
or dispensed therefrom in a conventional manner.
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In the first preferred embodiment of the present inven-
tion, the preferred form of the device is a syringe assembly
consisting of a syringe and a needle assembly. The syringe
preferably includes an elongate hollow tubdlar barrel defin-
ing an interior bore which is open to the outside at the
breech or proximal end of the barrel. A plunger stop or lip
member may extend radially inwardly along the proximal
portion of the barrel generally at or adjacent to the open-
ing at the proximal end thereof. A distal end wall on the
barrel includes a reduced diameter portion which closes the
distal end of the bore and has a fluid flow passage there-~
through. The distal end of the barrel includes a tapered
luer tip extending therefrom and a threaded cylindrical luer
skirt surrounding the luer tip. A flexible piston member is
positioned within the bore in slidable sealing engagement
with the interior of the barrel, and a piston rod, connected
to the piston member extends proximally and outwardly
through the opening in the bore.

The plunger rod of the first preferred embodiment
includes a distal end which is attached to the piston member
and a proximal end which includes an enlarged first finger
flange thereon. 1In this embodiment, a second enlarged
flange is spaced distally along the plunger rod a short
distance from the first finger flange. The second flange is
positioned on the plunger rod such that when the piston
member contacts the distal end wall of the barrel, the
second flange contacts and substantially obstructs the
proximal end of the barrel. The second flange is preferably
heat staked to the proximal end of the barrel to provide a
tamper-evident indicator therebetween. The plunger rod of
this embodiment also includes a flexible disc member which
extends radially outwardly therefrom. The flexible disc
member is spaced apart from the distal side of the second
flange on a reduced diameter portion of the plunger rod so
that when the second flange contacts the proximal end of the
barrel, the flexible disc member is flexed by the plunger
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stop or lip member on the interior surface of the barrel and
a barrier is formed therebetween to prevent the contamina-
tion of the interior surface of the barrel through the
proximal end.

The needle assembly of the first preferred embodiment
preferably includes an elongate needle with a cannula having
a sharpened distal tip on the distal end of the cannula and
a needle hub on the proximal end of the cannula. An elon-
gate needle sheath encloses the cannula and substantially
encloses the needle hub. In the preferred embodiment, the
needle sheath includes an enlarged and cylindrically shaped
proximal portion which is designed to contact the outer
surface of the luer skirt to form a barrier therebetween.
Preferably, a heat stake is used to secure the proximal
portion of the needle sheath to the luer skirt to provide a
tamper-evident indicator to indicate when the needle sheath
has been previously removed from the barrel.

With the first preferred embodiment of the present
invention, the sterility of the interior surface of the
barrel member, the cannula and portions of the needle hub is
maintained by the barriers formed at the distal and proximal
ends of the device. The proximal barrier is formed by the
contact between the flexible disc member and the lip member
on the interior surface of the proximal portion of the
barrel and by contact between the second flange and proximal
end of the barrel. The distal barrier is formed by contact
between the proximal portion of the needle sheath and the
outer surface of the luer skirt and by contact between the
inner surface of the needle sheath and the distal portion of
the needle hub and also by contact between the inner surface
of the needle hub and the luer tip of the barrel as de-
scribed more fully hereinafter.

In the remaining embodiments of the present invention,
variations on the design of the distal and proximal barriers
are disclosed. In the second preferred embodiment, the
proximal end of the plunger rod is modified to include a
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pair of spaced apart flexible disc members thereon. 1In this
embodiment, the flexible disc members are preferably posi-
tioned on the plunger rod such that when the piston member
contacts the distal end wall of the barrel, the flexible
disc members are deformed by the distal and proximal surfac-
es of the lip member on the interior surface of the proximal
portion of the barrel to form a proximal barrier therebe-
tween.

In the third and fourth preferred embodiments, the
proximal end of the barrel is modified to include a proxi-
mally extending circumferential surface which is contacted
by a modified flexible disc member on the plunger rod to
form the proximal barrier. In the fifth preferred embodi-
ment of the present invention, the proximal barrier is
formed by a flexible member which extends distally from the
distal side of the second flange. The flexible member
contacts a proximally extending circumferential surface
which extends from the proximal end of the barrel. The
flexible member is formed such that when the piston member
contacts the distal end wall of the barrel, the flexible
member is deformed by the circumferential surface on the
proximal end of the barrel. 1In the sixth preferred embodi-
ment, a distal barrier is disclosed which may be used on
devices wherein it is desirable not to include a needle
assembly thereon.

In the final two preferred embodiments, the use of the
distal and proximal barriers on safety syringe assemblies
having slidable shields thereon is disclosed. In these
embodiments, the distal barrier is formed preferably with a
frangible member along the distal end of the shield.
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BRIEF DESCRIPTION OF DRAWINGS

Figure 1 is an exploded perspective view showing the
syringe assembly of the first preferred embodiment of the
present invention;

Figure 2 is an assembled cross-section view taken
longitudinally along the syringe assembly shown in Figure 1
with the plunger rod assembly partially withdrawn from the
barrel;

Figure 3 is an assembled cross-sectional view taken
longitudinally along the syringe assembly shown in Figure 1
with the piston member of the plunger rod assembly posi- -
tioned adjacent to the distal end wall of the barrel;

Figure 4 is a cross-sectional view taken along lines
4--4 of Figure 3;

Figure 5 is a cross-sectional view taken along lines
5--5 of Figure 3;

Figure 6 is a cross-sectional view taken along line
6--6 of Figure 3:

Figure 7 is an enlarged cross-sectional view taken
along lines 7--7 of Figure 3;

Figure 8 is a cross-sectional partial view showing the
proximal portion of the syringe assembly of the second
preferred embodiment of the present invention;

Figure 9 is an elevated side view of the plunger rod
assembly of the second preferred embodiment shown in Figure
8;

Figure 10 is a cross-sectional view showing the syringe
assembly of the third preferred embodiment of the present
invention;

Figure 11 is cross-sectional view taken along lines
11--11 of Figure 10 showing the syringe assembly of the
third preferred embodiment of the present invention;:

Figure 12 is a cross-sectional partial view showing the
proximal portion of the syringe assembly of the fourth
preferred embodiment of the present invention;:
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Figure 13 is a cross-sectional partial view showing the
proximal portion of the syringe assembly of the fifth pre-
ferred embodiment of the present invention;

Figure 14 is an elevated side view of the plunger rod
assembly of the fifth preferred embodiment shown in Figure
13;

Figure 15 is a cross-sectional view showing the sixth
preferred embodiment of the present invention for use on a
syringe assembly without a needle assembly mounted thereon;

Figure 16 is a cross-sectional view taken along lines
16--16 of Figure 15;

Figure 17 is a perspective view showing the syringe
assembly of the seventh preferredkembodiment of the present
invention on a safety syringe having a protective shield
which is movable between first and second positions wherein
a needle is alternately exposed or protected;

Figure 18 is cross-sectional view taken longitudinally
along the seventh preferred embodiment shown in Figure 17;
and

Figure 19 is a cross-sectional view showing the syringe
assembly of the eighth preferred embodiment of the present
invention for use on a safety syringe having a protective
shield which is movable between first and second positions
wherein a needle assembly which is installed thereon prior
to use is alternately exposed or protected.

MODE FOR CARRYING QUT THE INVENTION

While this invention is satisfied by embodiments in
many different forms, there is shown in the drawings and
will hereinafter be described the presently preferred em-
bodiments of the present invention. It should be understood
that the present description is considered to be exemplary
of the principles of the present invention and is not in-
tended to limit the invention to the embodiments illustrated
or described herein. The scope of the invention will be
measured by the appended claims and their equivalents. For
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example, while the following description of the various
embodiments of the present invention refer to a syringe
assembly, it is anticipated that the present invention may
be readily adapted for use on a number of different devices
wherein it is desirable to maintain the sterility of the
interior surface of the device prior to use. ‘

For the purposes of the description of the present
invention, the terms "distal" or "distal end" of an element
is meant to refer to the portion or end of the element
furthest from the person holding the device or syringe. The
terms "proximal" or "proximal end" are used herein to refer
to the portion or end of the element closest to the person
holding the device or syringe.

As shown in Figures 1-7, the first preferred embodiment
of the present invention consists of a syringe assembly 10,
having sterility barriers and tamper-evident features. The
syringe assembly 10 of this embodiment preferably includes a
syringe 12 and a needle assembly 14. The syringe 12 in-
cludes an elongate and tubular or cylindrical barrel 16
having interior and exterior surfaces, 18 and 20 respective-
ly, and an open breech or proximal end 22 and a reduced
diameter distal end 24. A conically shaped luer tip 26
extends from the distal end 24 of the barrel 16 and includes
a passageway therethrough in communication with the interior
of the barrel 16. A cylindrically shaped luer skirt 28 also
extends from the distal end 24 of the barrel 16. The luer
skirt 28 is spaced apart from and generally encircles the
luer tip 26 so that the needle assembly 14 may be attached
thereto as described below. In this embodiment, the luer
skirt 28 preferably includes a smooth outer surface and a
plurality of threads on the inner surface thereof, the
function of which are described more fully below. The
proximal portion of the barrel 16 includes a plunger stop or
lip member 30 which extends radially inwardly from the
interior surface 18 of the barrel 16 near or at the proximal
end 22 thereof. A generally oblong-shaped and outwardly
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extending finger flange 32 extends radially outwardly from
the proximal end 22 of the barrel 16.

A plunger rod assembly 34 is slidably inserted through
the open proximal end 22 of the barrel 16. The plunger rod
assembly 34 preferably includes an elongate plunger rod 36
having distal and proximal ends and a piston member 38
mounted on the distal end thereof. The piston member 38 is
preferably formed of a flexible and compressible material,
such as butylrubber so that a fluid tight seal is formed
between the interior surface 18 of the barrel 16 and the
piston member 38. The plunger rod 36 is sized so that the
proximal end of the plunger rod 36 extends proximally beyond
the open proximal end 22 of the barrel 16 even when the
piston member 38 is positioned adjacent to the distal end 24
of the barrel 16. As shown in Figures 4 and 6, the plunger
rod 36 preferably has a generally X-shaped cross~section for
the majority of the lengthwise dimension.

As shown best in Figures 2 and 3, the plunger rod 36
includes an enlarged first finger flange 40 on the proximal
end thereof and an enlarged second flange 42 spaced a short
distance distally therefrom. A smaller third flange-like
member 44 is located along the proximal portion of the
plunger rod 36 adjacent to the piston member 38. The third
member 44 is preferably sized to provide a small amount of
resistance as the third member 44 passes over the plunger
stop or lip member 30 to provide an indicatién to the user
that the plunger rod assembly 34 is about to be removed from
the barrel 16 to prevent the inadvertent removal of the
plunger rod from the barrel. Although the first and second
flanges, 40 and 42, are preferably circularly shaped and
have a circumference which is larger than the circumference
of the interior surface 18 of the barrel 16 they may be
oblong or otherwise shaped to assist the user in using the
present invention. The diameter of the first flange 40 is
preferably sufficient for the user to conveniently grasp the
proximal end of the plunger rod assembly 34 to move the
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plunger rod assembly 34 proximally or distally in the barrel
16. The preferred diameter of the second flange 42 is
approximately equal to or slightly greater than the diameter
of the opening on the proximal end 22 of the barrel 16 or
the smallest cross-sectional dimension of the finger flange
32 on the proximal end 22 of the barrel 16 and less than the
largest cross-sectional dimension of the finger flange 32 on
the barrel for the reasons described below.

A generally circularly-shaped flexible disc member 46
is also preferably located on the plunger rod 36. As shown
in Figures 2 and 3, the disc member 46 is preferably spaced
apart from the distal side of the second flange 42 at a
reduced diameter portion of the plunger rod 36. The pre-
ferred circumference of the disc member 46 is approximately
equal to the circumference of the interior surface 18 of the
barrel 16 and greater than the circumference of the lip
member 30 along the proximal portion of the barrel 16. As
described more fully below, contact between the disc member
46 on the plunger rod 36 and the lip member 30 on the inte-~
rior surface 18 of the barrel 16 preferably causes disc
member 46 to flex against the lip member 30 to form a por-
tion of the proximal barrier for the present embodiment.

As shown in the drawings, the present embodiment also
includes a needle assembly 14 mounted on the distal end 24
of the syringe 12. The needle assembly 14 preferably in-
cludes an elongate needle sheath 48 and a needle 50 consist-
ing of a cannula 52 and a needle hub 54. The cannula 52
includes a sharpened distal needle point thereon. As shown
in Figures 2 and 3, the needle sheath 48 includes a distal
portion which has a closed distal end to enclose and protect
the needle 50. The proximal portion of the needle sheath 48
is generally cylindrically shaped and is sized to be slip
fit around the outer surface of the luer skirt 28 to form a
distal barrier therebetween. The distal portion of the
needle hub 54 is sized to frictionally contact the interior
surface of the needle sheath 48 adjacent to the intersection



WO 93/14798 PCT/US93/00842

10

15

20

25

30

35

12

of the distal and proximal portions thereof to form a fur-
ther distal barrier therebetween. Alternately, a rib (not
shown) may be formed along the circumference of interior
surface of the proximal portion of the needle sheath 48 to
contact the needle hub 54 and form a distal barrier therebe-
tween. A passageway extends through the needle 50 and
needle hub 54 in communication with the passageway which
extends through the luer tip 26 of the syringe 12 as de-
scribed above. The interior surface of the needle hub 54 is
sized to frictionally engage the outer surface of the luer
tip 26 on the distal end 24 of the barrel 16 when the needle
50 is seated thereon to form a further distal barrier there-
between. The needle hub 54 also includes a plurality of
outwardly extending ear members 55 thereon which engage the
threads located on the interior surface of the luer skirt 28
as the needle 50 is threaded onto the distal end 24 of the
barrel 1s6.

In the present embodiment, the primary distal barrier
is preferably formed by the slip fit between the interior
surface of the proximal portion of the needle sheath 48 and
the exterior surface of the luer skirt 28. The distal
barrier is secondarily formed by the contact between the
distal portion of the needle hub 54 and the interior surface
of the needle sheath 48 and the interior surface of the
needle hub 54 and the exterior surface of the luer tip 26 on
the barrel 16 as described’ above.

In order to provide a sterile syringe 12, there are two
primary areas which must be protected against contamination.
The first area is located distally of the piston member 38
and extends distally along the interior surface 18 of the
barrel 16. This first area also includes the luer tip 26 on
the barrel 16 and the needle 50 in the present embodiment.
As described briefly above, the distal barrier in the pres-
ent embodiment is formed primarily by the slip fit between
the proximal portion of the needle sheath 48 and the outer
surface of the luer skirt 28 and secondarily by the proximal



WO 93/14798 PCT/US93/00842

10

15

20

25

30

35

13

portion of the needle hub 54 and distal end luer skirt 28
and the needle hub and luer tip 26 on the barrel 16 to
maintain the sterility of the surfaces and portions of the
syringe 12 that are located distally of the piston member 38
and which either contact the patient or contact fluids which
may contact the patient.

The second area of the syringe 12 that must remain free
of contamination is located along the interior surface 18 of
the barrel 16 between the proximal end 22 of the barrel 16
and the piston member 38. It is important to maintain the
sterility of this portion of the barrel 16 because if this
portion of the barrel 16 is contaminated, any fluid that is
to be injected into or withdrawn from the patient may con-
tact the contaminated interior surface 18 of the barrel 16
when the plunger rod assembly 34 is withdrawn towards the
proximal end 22 of the barrel 16. In the present embodi-
ment, the proximal barrier is formed primarily by the con-
tact between the disc member 46 on the plunger rod 36 and
the lip member 30 on the interior surface 18 of the barrel
16. A secondary barrier is formed by the abutment of the
distal surface of the second flange 42 against the proximal
surface of the finger flange 32 at the proximal end 22 of
the barrel 16.

In addition to maintaining the sterility of the syringe
assembly 10 through the use of a minimum number of elements,
the present embodiment also includes means for indicating
whether or not the syringe assembly has been previously
opened. These tamper-evident or use-evident elements enable
the user to readily determine whether or not the sterility
of the syringe assembly 10 may have been compromised prior
to use. 1In the present embodiment, one or more heat stakes
56 are applied to the second flange 42 on the plunger rod 36
and the finger flange 32 on the barrel 16 to bond a portion
of the second flange 42 to the finger flange 32. This heat
stake 56, in addition to providing a tamper or use-evident
indicator, also functions to ensure that the contact between
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the disc member 46 and the lip member 30 is maintained prior
to the use of the syringe assembly 10.

The second means for indicating whether or not the
syringe assembly 10 has been opened prior to use preferably
consists of one or more heat stakes 58 which are applied to
the proximal portion of the needle sheath 48 and the outer
surface of the luer skirt 28 to bond a portion of the needle
sheath 48 to the luer skirt 28. This heat stake 58, in
addition to providing a tamper or use-evident indicator on
the distal end of the syringe assembly 10, also functions to
secure the needle sheath 48 to the luer skirt 28 prior to
use. Although the preferred form of tamper-evident indica-
tors is described herein as being heat stakes, other methods
of fusing or joining the elements may be used. For example,
it is anticipated that spin welding, laser welding, ultra-
sonic welding and other methods which are compatible with
the polypropylene used in the syringe assembly 10 may be
used. Alternately, various forms of tape or adhesives may
be used to join the respective elements of the syringe
assembly 10 together to provide a tamper-evident indicator
thereon.

As described above and shown in Figure 3, when the
present embodiment is assembled for shipping and storage,
the second flange 42 on the plunger rod 36 is heat staked to
the finger flange 32 on the barrel 16. In this position,
the disc member 46 is flexed against the lip member 30 and
the piston member 38 is located adjacent to the distal end
24 of the interior surface 18 of the barrel 16. On the
distal end of the syringe assembly 10, the proximal portion
of the needle sheath 48 securely surrounds the luer skirt 28
and protects the needle 50 against potential contamination.
The needle hub 54 is preferably positioned on the luer tip
26 of the barrel 16 and along the threads on the interior
surface of the luer skirt 28 such that a small amount of
proximal movement along the luer tip 26 and luer skirt 28 is
possible. The needle 50 is maintained in this position
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prior to use by contact between the needle hub 54 and the
intersection of the distal and proximal portions of the
needle sheath 48 and the frictional contact between the ear
members 55 on the needle hub 54 and the threads on the luer
skirt 28. Therefore, the exterior surface of the needle
sheath 48, the exterior surface 20 of the barrel 16 and the
flexible disc member 46 and lip member 30 form an overall
barrier which maintains the sterility of the components of
the syringe assembly 10 which may contact the patient either
directly or indirectly and also provide an indication of
when the sterility of the device may have been compromised
prior to use.

The use of the present embodiment requires little or no
substantive modification of the conventional technique for
using a syringe. When the user desires to use the present
embodiment, the heat stake 58 on the distal end of the
syringe assembly 10 is preferably broken first by grasping
the barrel 16 with one hand while twisting the needle assem-
bly 14 in a clockwise manner. This rotation of the needle
assembly 14 causes the outwardly extending ear members 55 on
the needle hub 54 to be fully seated in the threads on the
interior surface of the luer skirt 28 and also causes the
interior surface of the needle hub 54 to fully engage the
outer surface of the luer tip 26 on the barrel 16. Next,
the needle sheath 48 may be removed to expose the needle 50.
If the user inadvertently rotates the needle assembly 14 in
a counter-clockwise manner, the needle assembly 14 may be
reattached to the distal end 24 of the barrel 16 by merely
aligning the distal end 24 of the barrel 16 with the needle
hub 54 and rotating the needle assembly 14 in a clockwise
manner. This same procedure may be used if the user desires
to mount a different needle on the syringe 12 prior to the
use of the syringe assembly. Finally, the barrel 16 of the
syringe assembly 10 is grasped in one hand while the user
grasps and twists the plunger rod 36 adjacent to the first
flange 40. This breaks the heat stake 56 between the second
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flange 42 on the plunger rod 36 and the finger flange 32 on
the barrel 16. Once this heat stake 56 is broken, the
sterility of the interior surface 18 of the barrel 16 will
be maintained as long as the contact between the disc member
46 and the lip member 30 is maintained. Alternately, it is
anticipated that the user may break the proximal heat stake
56 first and then break the distal heat stake 58 and remove
the needle sheath from the syringe assembly 10 immediately
prior to use.

The second preferred embodiment of the present inven-
tion is shown in Figures 8 and 9 where like numbers have
been added to like elements as set forth above. For the
sake of brevity and clarity, the description of the elements
of the present embodiment will not be repeated herein except
as is believed to be necessary for an understanding of the
differences between the respective preferred embodiments.
Reference should be made to the foregoing description and
drawings of the first preferred embodiment for an under-
standing of the elements which are common to the respective
preferred embodiments.

The syringe assembly 70 of the second preferred embodi-
ment includes a syringe 12 having a barrel 16 of the type
described above and a needle assembly 14 of the type de-
scribed above. As shown in Figures 8 and 9, a modified
plunger rod assembly 72 is used with the present embodiment.
The plunger rod assembly 72 of this embodiment includes an
elongate plunger rod 74 having distal and proximal ends and
a piston member 76 mounted on the distal end thereof. As
shown in Figure 8, the plunger rod 74 extends distally from
the piston member to a location proximally of the open
proximal end 22 of the barrel 16. The plunger rod 74 in-
cludes an enlarged first finger flange 78 on the proximal
end thereof and an enlarged second flange 80 spaced apart
from the first flange 78 distally along the plunger rod 74.
The first and second flanges, 78 and 80, are sized and
shaped to be conveniently grasped by the user and include a
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circumference which is larger than the circumference of the
open proximal end 22 of the barrel 16. This second flange
80 is also sized and shaped to be conveniently heat staked
82 to the finger flange 32 located on the proximal end 22 of
the barrel 16. The plunger rod 74 also includes a third
flange-like member 84 located along the distal portion of
the plunger rod 74 and adjacent to the proximal side of the
piston member 76. The third flange 84 is sized to fit
within the barrel 16 and functions as a plunger stop when
the plunger rod 74 is withdrawn from the barrel 16 by con-
tacting the lip member 30 on the interior surface 18 of the
barrel 16 to provide an indication to the user that the
plunger rod 74 is about to be withdrawn from the barrel 16.
As shown in Figures 8 and 9, the plunger rod 74 of the
second preferred embodiment also includes first and second
flexible disc members, 86 and 88 respectively, thereon. The
disc members, 86 and 88, are preferably spaced apart from
the distal side of the second flange 80 distally along the
plunger rod 74. As with the first preferred embodiment, the
cross-sectional diameter of the plunger rod 74 is reduced at
the location where the disc members, 86 and 88, extend
radially outwardly from the plunger rod 74 thereby increas-
ing the flexibility of the disc members 86 and 88. The disc
members 86 and 88 are spaced apart from each other a suffi-
cient distance so that when the plunger rod 74 is fully
inserted into the barrel 16, the first disc member 86 will
preferably flex against the proximal side of the lip member
30 and the second disc member 88 will preferably flex
against the distal side of the lip member 30 as shown in
Figure 8 to form a proximal barrier therebetween. The use
of the second disc member 88 in this embodiment provides a
further barrier to protect the sterility of the interior
surface 18 of the barrier 16 and may also be used in devic-
es, such as many syringe assemblies, where the length of the
barrel 16, plunger rod 74 or piston member 76 may vary
slightly due to manufacturing tolerances or other manufac-
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turing concerns. In these devices, the use of the first and
second disc members 86 and 88, will ensure that at least one
of the disc members will form an effective barrier with
either the interior surface 18 of the barrel 16 or the lip
member 30 on the barrel 16.

Figures 10-12 show the third and fourth preferred
embodiments of the present invention. As with the second
preferred embodiment, like numbers have been added to like
elements as more fully described above in the description
and drawings of the first preferred embodiment. For the
sake of brevity and clarity, the description of the elements
of the present embodiments which are similar to the elements
of the first preferred embodiment will not be repeated
herein except as is believed to be necessary for an under-
standing of the differences between the respective preferred
embodiments. Reference should be made to the foregoing
description and drawings of the first preferred embodiment
for an understanding of the elements which are common to the
respective preferred embodiments.

As shown in Figure 10, the distal barrier of the sy-
ringe assembly 90 of the third preferred embodiment is
similar to that of the distal barrier described above with
respect to the first preferred embodiment of the present
invention. In the present embodiment, the principles of the
present invention are applied to a modified barrel 92 and
plunger rod assembly 94. As shown in Figures 10 and 11, the
barrel 92 of the present embodiment includes a cylindrically
shaped and proximally extending extension 96 on the proximal
end 22 thereof. Although the diameter of the extension 96
is preferably greater than the diameter of the barrel 92,
the diameter of the extension 96 and barrel 92 may be equal
without materially affecting the function of the present
embodiment. As shown in Figure 11, the extension 96 is
preferably sized and shaped to surround the open proximal
end 98 of the barrel 92. The intersection of the extension
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96 and the interior portion of the finger flange 100 on the
barrel 92 form a rim-like surface 102 therebetween.

The plunger rod assembly 94 of the third preferred
embodiment includes a piston member 38 of the type described
above and a modified plunger rod 104. The plunger rod 104
preferably includes an enlarged first finger flange 106 on
the proximal end thereof which is sized and shaped to enable
the user to conveniently grasp the proximal portion of the
plunger rod 104. An enlarged disc member 108 is located on
the plunger rod 104 distally of and spaced apart from the
first flange 106. In this third preferred embodiment, the
disc member 108 extends radially outwardly from the plunger
rod 104 a greater distance than the disc members of the
prior preferred embodiments. The disc member 108 of this
embodiment is positiocned along the proximal portion of the
plunger rod 104 so that when the piston member 38 is located
against the distal end 24 of the barrel 16, the disc member
108 will be positioned in the interior of the extension 96
on the barrel 92, thereby forming a barrier with the interi-
or surface of the extension 96 by obstructing the access of
contaminates into the open proximal end 98 of the barrel 92.
In this embodiment, it may be preferable to heat stake or
otherwise affix the disc member 108 or plunger rod 104 to a
portion of the barrel 92 or extension 96 to maintain the
barrier between the disc member 108 and the extension 96
prior to use of the syringe assembly 90. This embodiment is
also particularly useful where the lengths of the barrel 92
or plunger rod assembly 94 may vary due to manufacturing
tolerances or other manufacturing concerns.

As shown in Figure 12, the fourth preferred embodiment
of the present invention is similar to the third preferred
embodiment described above. The fourth preferred embodiment
includes a syringe assembly 110 having a further modifica-
tion to the plunger rod 112. The plunger rod 112 6f this
embodiment includes a second flange 114 having a circumfer-
ence which is approximately equal to or slightly greater
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than the outer circumference of the extension 96 on the
barrel 92. The second flange 114 is spaced apart from the
first flange 106 distally along the plunger rod 112 such
that when the piston member 38 is positioned adjacent to the
distal end 24 of the barrel 92, the second flange abuts
against the proximal side of the extension 96 and the disc
member 108 is flexed against the interior surface of the
extension 96. 1In this embodiment, the second flange 114 may
be heat staked 116 or otherwise affixed to the proximal side
of the extension 96.

The second flange 114 performs three important func-
tions in the present embodiment. The first function of the
second flange 114 in this embodiment relates to the use of
the heat stake 116 to provide a readily observable means for
determining whether or not the sterility of the device may
have been compromised prior to use. The second function of
the second flange 114 is to maintain the contact between the
disc member 108 and the interior surface of the extension 96
while the heat stake 116 between the second flange 114 and
the extension 96 is intact. The third function of the
second flange 114 is to form a further barrier between the
outer surface of the syringe assembly and the interior
surface 18 of the barrel 92. A part of the third function
of the second flange 114 in this embodiment and the other
embodiments of the present invention, may be due at least
partially to the perception of many users that a solid
member must physically block the open proximal end 22 of the
barrel 92 to maintain the sterility of the syringe assembly
110. This is important because if the user does not believe
that the device is sterile, they will not use it.

Figures 13 and 14 show the fifth preferred embodiment
of a syringe assembly 120 of the present invention where
like numbers have been added to like elements. As with the
preferred embodiments described above, the following de-
scription of the present embodiment will not repeat the
description of the elements described and shown above in the
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description and drawings of the first preferred embodiment
except as is believed to be necessary for an understanding
of the differences between the first preferred embodiment
and the present embodiment. Reference should be made to the
foregoing description and drawings of the first preferred
embodiment for an understanding of the elements which are
common to the respective preferred embodiments.

The syringe assembly 120 of the present embodiment
preferably includes a distal barrier similar to that of the
distal barrier described above with respect to the first
preferred embodiment and shown in Figures 1-3. In the
present embodiment, the principles of the present invention
are applied to a modified barrel 122 and plunger rod assem-
bly 124. The barrel 122 of the present embodiment includes
a cylindrically shaped and proximally extending barrel
extension 126 on the proximal end 22 thereof similar to the
extension 96 described above with respect to the third and
fourth preferred embodiments. The barrel extension 126 is
preferably circularly shaped and includes an inner circum-
ference that is greater than the inner circumference of the
interior surface 18 of the barrel 122 such that a rim-like
member 130 is formed therebetween. For the reasons de-
scribed below, it is anticipated that the interior or exte-
rior surfaces of the barrel extension 126 may be either
parallel to or tapered with respect to the longitudinal axis
of the syringe assembly 120.

The plunger rod assembly of the fifth embodiment in- '
cludes an elongate plunger rod 132 and a piston member 38.
The plunger rod 132 includes the piston member 38 mounted on
the distal end thereof and an enlarged and preferably circu-
lar first flange 134 on the proximal end thereof. An en-
larged second flange 136 is spaced apart from the first
flange 134 distally along the plunger rod 132. As shown in
Figures 13 and 14, the second flange 136 includes a distally
extending ring-like rod extension 138 which projects from
the periphery of the distal side of the second flange 136.
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In this embodiment, the ring-like rod extension 138 is
preferably a flexible member which forms a barrier with the
interior surface of the barrel extension 126. As briefly
described above, the outer surface of the ring-like rod
extension 138 may be tapered inwardly or otherwise shaped to
matingly fit with the interior surface of the barrel exten-
sion 126 to form a proximal barrier therebetween. Alter-
nately, the exterior surface of the barrel extension 126 may
be tapered such that the interior surface of the ring-like
rod extension 138 contacts the exterior surface of the
barrel extension 126 to form a proximal barrier therebe-
tween. The second flange 136 of this embodiment may also be
heat staked 140 to the barrel extension 126 to form a means
for detecting when the sterility of the syringe assembly 120
may have been compromised prior to use. Although not shown
in the drawings, it is also anticipated that the second
flange 136 and the ring-like rod extension 138 may be sized
to fit adjacent to the rim-like member 130 of the barrel 122
such that a proximal barrier is formed between the ring like
extension 138 and the interior surface 18 or lip member 30
of the barrel 122. 1In this form of the fifth preferred
embodiment, the second flange 136 may be heat staked to the
rim-like member 130 or a further flange may be added to the
plunger rod 132 so that the further flange may be heat
staked to the proximal side of the barrel extension 126 on
the barrel 122.

Figures 15 and 16 show the sixth preferred embodiment
of the present invention. As with the prior preferred
embodiments, like numbers have been added to like elements
as more fully described above in the description and draw-
ings of the first preferred embodiment. For the sake of
brevity and clarity, the description of the elements of the
present embodiment which are similar to the elements of the
first preferred embodiment will not be repeated herein
except as is believed necessary for an understanding of the
differences between the respective preferred embodiments.



WO 93/14798 PCT/US93/00842

10

15

20

25

30

35

23

Reference should be made to the foregoing description and
drawings of the first preferred embodiment for an under-
standing of the elements which are common to the respective
preferred embodiments.

As shown in Figures 15 and 16, the principles of the
present invention are shown on a modified syringe assembly
150. In this embodiment, the barrel 16 of the device re-
mains substantially unchanged while the proximal and distal
barriers are simplified. As shown in Figure 15, the lip
member 153 on the interior surface 18 of the barrel 16 is
spaced apart distally from the proximal end 22 of the barrel
16 and the plunger rod assembly 152 includes a modified
plunger rod 154 with a piston member 38 mounted on the
distal end thereof. The proximal portion of the plunger rod
154 includes a single enlarged flange 156 on the proximal
end thereof and a flexible disc member 158 spaced apart from
the flange 156 distally along the plunger rod 154. When the
piston member 38 is positioned adjacent to the distal end 24
of the barrel 16, the disc member 158 is flexed against the
interior surface 18 of the barrel 16 to form the proximal
barrier of the syringe assembly 150. In this embodiment,
the 1lip member 153 functions as a plunger stop to prevent
the inadvertent withdrawal of the plunger rod assembly 152
from the barrel 16.

As shown in Figures 15 and 16, the distal end 24 of the
barrel 16 includes the luer tip 26 and luer skirt 28 as
described more fully above with respect to the first pre-
ferred embodiment. A syringe cap 160 is mounted on the
distal end of the barrel 16. The syringe cap 160 includes
an outer first circular portion 162 which contacts and
engages the outer surface of the luer skirt 28. An inner
second circular portion 164 is positioned inwardly of the
first circular portion 162. The second circular portion 164
contacts and engages the outer surface of the luer tip 26 on
the distal end of the barrel 16. The distal end of the
syringe cap 160 includes an enlarged end member 166 which
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closes the end of the syringe cap 160. Therefore, the
distal barrier of the syringe assembly 150 of the present
embodiment is formed by the contact between the first circu-
lar portion 162 and the luer skirt 28 and also by the con-~
tact between the second circular portion 164 and the luer
tip 26 on the distal end of the barrel 16. It is anticipat-
ed that the first circular portion 162 will be heat staked
168 or otherwise affixed to the outer surface of the luer
skirt 28 to provide an indication to the user that the
sterility of the distal end of the syringe assembly 150 may
have been compromised prior to use. Alternately, if the
syringe cap 160 is used on a device having elongate ribs on
the exterior surface of the luer skirt 28, the first circu-
lar portion 162 will function basically as a dust cover
while the primary distal barrier will be formed by contact
between the second circular portion 162 and the luer tip 26.

Figures 17-19 show the final two preferred embodiments
of the present invention wherein the principles of the
present invention are applied to safety syringes which
include a shield movably mounted about the barrel such that
the shield is movable between a first position wherein the
needle may be exposed and a second position wherein the
needle is protected by the shield. Although the safety
syringes shown in Figures 17-19 are preferably of the type
shown in U.S. Patent No. 5,053,018 (which is incorporated
herein by reference), it is anticipated that the principles
of the present invention may be applied to nearly any safety
syringe having a movable shield to provide a sterile self
contained syringe assembly.

As with the preferred embodiments described above, in
the following description of the seventh and eighth pre-
ferred embodiments like numbers have been added to like
elements. Additionally, the description of the present
embodiments will not repeat the description of the elements
described above in the description of the first preferred
embodiment except as is believed to be necessary for an



WO 93/14798 PCT/US93/00842

10

15

20

25

30

35

25

understanding of the present embodiment. Reference should
be made to the foregoing description and drawings of the
first preferred embodiment for an understanding of the
elements which are common to the present preferred embodi-
ments.

As shown in Figures 17 and 18, the seventh preferred
embodiment includes a syringe assembly 200 having a shield
202 and collar 204 thereon and a needle assembly 206. In
this embodiment, the preferred form of the barrel 208 and
plunger rod assembly 210 are substantially identical to the
barrel 16 and plunger rod assembly 34 described above with
respect to the first preferred embodiment and therefore,
these elements will not be thoroughly discussed herein.

The shield 202 of the present embodiment is preferably
an elongate and tubular member having generally open proxi-
mal and distal ends. The shield 202 preferably includes one
or more keys 212 which extend inwardly and longitudinally
between the proximal and distal ends of the shield 202. The
distal end of the shield 202 includes an end cap 214 as
shown in cross-section in Figure 18 and the proximal end of
the shield 202 preferably includes a reduced diameter por-
tion 215 thereon. The end cap 214 is preferably rotatably
mounted to the distal end of the shield 202 and includes an
opening therein which is sized to allow the needle 50 of the
needle assembly 206 from passing therethrough while prevent-
ing the needle sheath 216 from passing therethrough as
described more fully below.

The collar 204 of the present embodiment is fixedly
mounted on the outer surface of the luer skirt 28. The
outer surface of the collar 204 preferably includes a plu-
rality of longitudinally aligned and recessed keyways 218
thereon. The keyways 218 are sized to receive the keys 212
therein as the shield 202 is moved between the retracted and
extended positions as described more fully below. The
collar 204 also preferably includes a plurality of locking
slots (not shown) on the distal portion of the collar 204.
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The locking slots are shaped to receive the proximal ends of
the keys 212 therein when the shield 202 is rotated from a
releasable extended position to a locked and extended posi-
tion as described more fully in U.S. Patent No. 5,053,018.

The needle assembly 206 of the present embodiment
includes a needle 50 as described above with respect to the
first preferred embodiment and an elongate needle sheath
216. The needle sheath 216 includes a distal portion having
a closed distal end thereon and a proximal portion which
includes an enlarged diameter and a generally cylindrical
shape. The interior of the intersection between the proxi-
mal portion and the distal portion is sized so that the
distal portion of the needle hub 54 will contact and engage
the intersection. As shown in Figures 17 and 18, the proxi-
mal end of the needle sheath 216 preferably includes a
scored sheath break ring 222 thereon. The break ring 222
preferably extends around the circumference of the proximal
end of the needle sheath 216 and is welded, heat staked or
otherwise affixed to the end cap 214 on the distal end of
the shield 202.

In the seventh preferred embodiment, the proximal
barrier is formed primarily by contact between the disc
member 46 on the plunger rod assembly 210 and the lip member
30 on the interior surface 18 of the barrel 208 and second-
arily by contact between the second flange 42 on the plunger
rod assembly 210 and the proximal side of the finger flange
32 on the barrel 208. As with the first preferred embodi-
ment, the second flange 42 may be heat staked or otherwise
affixed to the finger flange 32 to provide an indicator to
identify whether or not the sterility of the interior sur-
face 18 of the barrel 208 may have been compromised prior to
use.

Unlike the first preferred embodiment, the distal
barrier in the present embodiment is formed by the contact
between the break ring 222 and proximal end of the needle
sheath 216 with the distal side of the end cap 214 on the
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shield 202. A secondary barrier is also formed by contact
between the needle hub 54 and needle sheath 216 and by the
needle hub 54 and luer tip 26 on the distal end of the
barrel 208.

A further barrier is preferably formed between the
exterior surface 20 of the barrel 208 and the interior
surface of the shield 202. This additional barrier is
desirable to maintain the sterility of the exterior surface
20 of the barrel 208 and the interior surface of shield 208
prior to use. If this barrier is not present, the interior
surface of the shield 208 may compromise the sterility of
the needle 50 prior to use. In this embodiment, the barrier
is formed along the proximal portion of the barrel 208 by
contact between the reduced diameter portion 215 of the
shield 202 and the exterior surface 20 of the barrel 208.
The reduced diameter portion 215 of the shield 202 in this
embodiment is preferably formed by folding over the proximal
end of the shield 202 during manufacture of the device. A
heat stake or other tamper-evident may be used in this
extended position prior to use, thereby compromising the
sterility of the needle 50. Although not shown in the
drawings, a heat stake may be applied to the proximal end of
the shield 202 and the barrel 208 or to the shield 202 and
the finger flange 32 on the barrel 208 to provide a tamper-
evident indicator to detect when this barrier may have been
compromised prior to use. The inner diameter of the reduced
diameter portion 215 is sized to contact the exterior sur-
face 20 of the barrel 208 immediately distal of the finger
flange 32. When the shield 202 is moved to the extended
position, the reduced diameter portion 215 is spaced apart
from the exterior surface 20 of the barrel 108 at the distal
end 24 thereof because the barrel 208 has a larger diameter
at the proximal end 22 than the distal end 24 because of the
molding processes used to manufacture the bérrel 208.

When the user desires to use the syringe assembly 200
of the present embodiment, the needle sheath 216 is initial-
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ly twisted clockwise about the barrel 208 to fully seat the
needle hub 54 on the luer tip 26 of the barrel 208. In this
embodiment, when the needle sheath 216 is rotated, the end
cap 214 is also rotated so that the break ring 222 remains
intact until the shield 202 is moved to the extended posi-
tion as described below. The shield 202 is then moved to an
extended position wherein the keys 212 are slid distally in
the keyways 218 on the collar 204 until the distal end of
the shield 202 projects beyond the distal end of the needle
50 and the proximal end of the shield is adjacent to the
distal end 24 of the barrel 208. The needle shield 202 and
collar 204 of this embodiment preferably include an indicat-
ing means such as the reduced diameter portion 215 on the
proximal end of the shield 202 to indicate to the user when
the shield 202 has reached the fully extended position.
Additionally, the indicating means preferably provides a
slight resistance to the proximal movement of the shield 202
to retain the shield 202 in the extended position once the
shield 202 has reached the fully extended position. The
needle sheath 216 is snapped or twisted off the distal end
of the shield to remove the connections between the proximal
end of the needle sheath 216 and the break ring 222. Next,
the shield 202 is moved distally along the barrel 208 to the
retracted position wherein the cannula 52 of the needle 50
is exposed and extends through the opening in the end cap
214 on the shield 202. Next, the plunger rod assembly 210
is twisted with respect to the barrel 208 and shield 202 to
break the heat stake between the second flange 42 on the
plunger rod assembly 210 and the finger flange 32 on the
barrel 208. The user may then draw medication into the
syringe assembly 200 in the conventional manner. Optional-
ly, the user may now move the shield 202 to the extended
position before the syringe assembly 200 is transported to
the bedside and then retract the shield 202 prior to use.
Once the injection has been made, the user may slide the
shield 202 distally along the barrel 208 to the extended
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position. With the present embodiment, the user may then
rotate the shield 202 about the barrel 208 to lock the keys
212 into the locking slots on the collar 204 thereby locking
the shield 202 in the extended position. With this method
of using the present embodiment, the user is able to use the
syringe assembly in a conventional manner while protecting
themselves and others from accidental contact with the
needle.

Figure 19 shows the eighth preferred embodiment of the
present invention wherein the safety syringe shown in Fig-
ures 17 and 18 is modified for use in a syringe assembly 230
which does not includes a needle assembly as described
above. In this embodiment, the shield 232 is preferably a
molded one-piece member and the distal end of the shield 232
is modified to include a frangible distal cap 234 thereon.
The distal cap 234 is retained on the distal end of the
shield 232 until the user removes the distal cap 234 from
the shield 232 by twisting, pulling or pushing the distal 7
cap 234 with respect to the shield 232 to rupture a frangi-
ble portion 236 which is preferably located along the pe-
riphery of the distal cap 234. Once the distal cap 234 is
removed, the user may attach a conventional needle assembly
to the luer skirt 28 and luer tip 26 of the barrel 208 in a
conventional manner. Preferably, the opening formed on the
distal end of the shield 232 is sized such that a needle hub
of the needle assembly will extend through the opening while
the needle sheath is prevented from extending therethrough.
The user may then use the syringe assembly 230 of the pres-
ent embodiment in the manner described above with respect to
the seventh preferred embodiment.

The foregoing represents a detailed description of the
presently preferred embodiments of the present invention.

It is anticipated that various combinations of the distal
and proximal barriers as disclosed above may be interchanged
or modified without departing from the scope of the present
invention which is defined by the following claims.
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MEDICAL DEVICE WITH STERILE FLUID PATHWAY
CLAIMS

1. A medical device comprising:

an elongate and tubular body member (16) having
interior (18) and exterior (20) surfaces and distal (24) and
proximal (22) ends;

piston means (38) disposed in said body member (16) for
controlling the flow of fluid into and out of said body
member;

extension means (34) having distal and proximal ends
wherein said distal end is operatively connected to said
piston means (38) and said proximal end is disposed to
extend proximally from said proximal end of said body member
(16): and

barrier means (30) extending between said extension
means (34) and said interior surface (18) of said body
member to form a barrier adjacent to said proximal end of
said body member to prevent the contamination of said body
member through said proximal end of said body member.

2. The medical device of claim 1 wherein said barrier
means (30) includes a first member (46) on said extension
means and a second member (30) on said interior surface of
said body member which interact to form said barrier means
between said extension means and said body member.

3. The medical device of claim 2 wherein said first
member (46) is a radially outwardly extending flexible
member which contacts said second member (30) when said
piston means (38) is adjacent said distal end of said body
member (16) to form a barrier therebetween.

4. The medical device of claim 1 wherein said body
member is an elongate syringe barrel (16) and said extension
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means is a plunger rod (34) wherein one of said barrel or
said plunger rod includes a flexible disc member (46)
thereon and the other of said barrel or said plunger rod
includes a lip member (30) thereon which is contacted by
said disc member to form a proximal barrier to prevent the
contamination of said interior surface through said proximal
end of said barrel.

5. The medical device of claim 4 wherein said plunger
rod (34) includes a flange member (42) thereon which
substantially blocks said proximal end (22) of said barrel
when said piston means is adjacent to said distal end of
said barrel.

6. The medical device of claim 4 wherein a distal
barrier is formed between said distal end of said barrel
(22) and a member (42) which is removably mounted adjacent
said distal end of said barrel (16).

7. The medical device of claim 6 further including an
elongate and tubular shield member (200) having distal and
proximal ends which is movably positioned about said barrel
(16) and wherein said shield member (200) is movable between
a first position wherein said distal end of said shield
member is adjacent said distal end of said barrel and a
second position wherein said distal end of said shield
member is spaced apart from said distal end of said barrel.

8. A medical device of claim 4 wherein said
proximal end (22) of said syringe barrel (16) includes an
opening therein that is larger than an opening in said
distal end (24); ,

said extension means (34) further including a piston
member (38) and an elongate plunger rod (34), said piston
member being slidably disposed in said interior surface (18)
of said syringe barrel to control the flow of fluids through
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said distal end (24) of said syringe barrel and said plunger
rod having distal and proximal ends and said piston member
(38) is operatively connected to said plunger rod (34) and
said plunger rod extends proximally therefrom beyond said
proximal end of said syringe barrel; and

said proximal barrier (30) is operatively formed
distally of said proximal end (22) of said syringe barrel
(16) to prevent the contamination of said interior surface
(18) of said syringe barrel (16) whereby said proximal
barrier is operative when said piston member (38) is
adjacent said distal end (24) of said syringe barrel and
inoperative when said piston member is spaced apart from
said distal end of said syringe barrel.

9. The medical device of claim 8 wherein said proximal
barrier means is formed by a first member (46) on said
plunger rod (36) and a second member (30) on said interior
surface of said syringe barrel (16), said first member and
said second member being oriented with respect to each other
such that when said piston member is positioned adjacent to
said distal end of said syringe barrel, said first member
and said second member are oriented to form said proximal
barrier and when said piston member is spaced apart from
said distal end of said syringe barrel said first member and
said second member are spaced apart from each other.

10. The medical device of claim 8 wherein said plunger
rod (36) includes a radially outwardly extending flexible
disc member (46) thereon and said member is oriented along
said plunger rod to form said syringe barrier with said
interior surface of said barrel member.

11. The medical device of claim 8 wherein said proxi-
mal barrier is formed by a first member (46) on said plunger
rod (36) and a second member (30) on said interior surface
of said syringe barrel (16) and wherein an enlarged flange
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(42) on said plunger rod (36) is spaced apart from said
first member proximally along said plunger rod whereby said
flange (42) contacts said proximal end (22) of said syringe
barrel and said first member contacts said second member
when said piston member (38) is adjacent said distal end
(24) of said syringe barrel.

12. The medical device of claim 11 wherein said flange
(42) is affixed to said proximal end of said syringe barrel
to form a tamper-evident indicator (56) therewith.

13. The medical device of claim 8 further includes a
distal barrier formed adjacent to said distal end (24) of
said syringe barrier to prevent the contamination of a
passageway formed in said distal end (24) of said syringe
barrel (16).

14. The medical device of claim 13 wherein said distal
barrier is formed by operative contact between a needle
sheath (48) operatively mounted on said distal end (24) of
said syringe barrel and said distal end (24) of said syringe
barrel.

15. A medical device of claim 8 further comprising:

an elongate and tubular shield member (200) having
distal and proximal ends and an interior surface and
exterior surface thereon wherein said shield is operatively
associated with said syringe barrel (16) and movable between
a retracted position wherein said distal end of said shield
(202) is adjacent said distal end (24) of said syringe
barrel and an extended position wherein said distal end of
said shield (202) is spaced apart from said distal end of
said syringe barrel.

16. The medical device of claim 15 wherein a barrier
means is formed between a reduced diameter portion (215) on
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said interior surface of said shield and said exterior
surface (20) of said syringe barrel (16).

17. The medical device of claim 16 wherein said re-
duced diameter portion (215) extends radially inwardly from
said interior surface of said shield adjacent to the
proximal end thereof to contact said exterior surface (20)
of said syringe barrel (16) to form said barrier means
therebetween, and is operative when said shield is in said
retracted position and inoperative when said shield is in
said extended position, said distal end of said shield
further includes an end member (234) thereon to enclose said
distal end of said barrel member and prevent the con-
tamination of said distal end of said barrel, said end
member is removable from said distal end of said shield by
breaking a frangible area (222) operatively associated with
said shield and said end member.

18. A medical device of claim 4 wherein
said proximal end (22) of said syringe barrel includes an
opening therein having a first diameter and said distal end
(24) of said syringe barrel includes an opening therein
having a second diameter and wherein said first diameter is
larger than said second diameter; and further including

a cylindrically shaped barrel extension (126) on said
proximal end of said syringe barrel, said barrel extension
having an interior surface and an exterior surface thereon
and a proximal end which extends proximally of said proximal
end of said syringe barrel, said interior surface having a
diameter that is equal to or larger than said first diameter
of said opening on said proximal end (22) of said barrel
member;

said extension means (34) comprising a piston member
(38) and an elongate plunger rod (36), said piston member
being slidably disposed in said interior surface of said
syringe barrel to control the flow of fluids through said
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distal end (24) of said syringe barrel and said plunger rod
having distal and proximal ends and said piston member is
operatively connected said plunger rod and said plunger rod
extends proximally therefrom beyond said proximal end of
said syringe barrel; and

said proximal barrier being operatively formed between
said interior surface (130) of said barrel extension (126)
and said plunger rod (36) to prevent the contamination of
said interior surface of said syringe barrel whereby said
proximal barrier is operative when said piston member is
adjacent said distal end of said barrel member and
inoperative when said piston member is spaced apart from
said distal end of said syringe barrel (16).

19. The medical device of claim 18 wherein said proxi-
mal barrier is formed by a flexible member (138) which
extends radially outwardly from said plunger rod to contact
said interior surface of said barrel extension (126).

20. The medical device of claim 18 wherein said plung-
er rod (36) includes a radially outwardly extending flange
member (138) disposed along a proximal portion thereof, said
flange member being oriented along said plunger rod such
that when said piston member is positioned adjacent said
distal end of said syringe barrel said flange member is
disposed adjacent said proximal end of said barrel
extension. '

2l. The medical device of claim 18 wherein a further
barrier means is formed on said distal end (24) of said
syringe barrel (16) to prevent the contamination of said
distal end of said syringe barrel through said opening
thereon.

22. The medical device of claim 18 wherein an elongate
and tubular shield member (200) having distal end proximal
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ends is movably positioned between a first position wherein
said distal end of said shield member is adjacent said

5 distal end of said syringe barrel and an extended position
wherein said distal end of said shield member is spaced
apart from said distal end of said syringe barrel.

23. The medical device of claim 19 wherein said plung-
er rod (36) includes a reduced diameter area generally
adjacent said flexible member (46) on said plunger rod.

24. The medical device of claim 8 wherein said proxi-
mal end (22) of said syringe barrel (16) includes an
enlarged finger flange (32) thereon and said plunger rod
(36) includes at least one enlarged flange (42) thereon

5 oriented on said plunger rod such that when said piston
member is adjacent said distal end of said syringe barrel,

said enlarged flange operatively contacts said finger flange
(32).
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