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1. An operable syringe assembly com—
prising:

a barrel including a cylindrical coextruded body
portion having a longitudinal axis, said body portion
forming a side wall spaced from said axis defining a
chamber for retaining fluid, said body portion including
an open proximal end and a distal end portion having a
passageway therethrough in fluid communication with said
chamber, said body portion having an inner portion of
plastic material &nd a rigid portion of plastic material
surrounding said inner portion wherein said inner portieon
and said rigid portion form an irremovably connected
extrudate, said rigid portion having a hiéher hardness
than said inner portion; and

a plunger inc¢luding an elongate shaft portion having
& proximal end, a distal end and a figid piston portion at
said distal end having an outside diameter greater than
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the inside diameter of said inner portion, said piston
having a higher hardness than said inner portion, said
piston portion slidably positioned in fluid-tight engage-
ment inside said barrel, said fluid-tight engagement being
caused by said piston compressing said inner portion, said
piston portion capable of moving fluid from said chamber
through said passageway upon its movement toward said
distal end, said piston portion capable of facilitating
the drawing of fluid into said chamber through said
passageway upon its movement away from said distal end,
said proximal end of said plunger extending outwardly from
said proximal end of said barrel to facilitate moving said

Piston portion with respect to said barrel.
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1. Field of the Invention. The present

invention relates to syringes and more particularly

concerns syringe assemblies with barrels having
portions made of coextruded plastic materials.

2. __Description of Related Information.

Generally speaking, a hypodermic syringe consists
of a eylindrical barrel, most commonly made of
thermoplastic material or glass, having a distal
end connected to a sharp needle cannula or adapted
to be connected to a hypodermic needle assembly and
a proximal open end adapted to receive a resilient
stopper and plunger rod assembly. One of the
purposes of the stopper is to provide a relatively
air-tight seal between- itself and the syringe
barrel so that movement of the stopper up and down
the barrel will cause liguid medication, blood or
other fluids to be drawn into or forced out of the
syringe through the distal end. The stopper 1is
moved along the syringe barrel by applying axial
force to the rigid plunger rod which is connected
to the stopper and is sufficiently long as to be
accessible outside of the barrel. The stopper
should be sufficiently flexible so that it will
geal the inside diameter of the barrel without
requiring excessive force to move it up and down
the barrel,
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In order to assure an air-tight seal between
the rigid syringe barrel .and the resilient stopper,
knewn prior art stoppers are manufactured with a
larger outside diameter than the inside diameter of
the syringe barrels they will be used in. The
syringe-stopper combination is designed so that the
stopper, when introduced into the syringe barrel,
is compressed enough to provide adequate pressutre
between the syringe barrel and the stopper to seal
this interface.

The resilient stopper, in prior art devices,
should be chemically stable so that wuandesirable
amounts of the various chemical componénts of the
stopper do not enter the 1liquid contained in the
syringe. Siace hypodermic syringes are frequently
used to inject medicationm inté a human bedy of to
withdraw bloodé for subseguent analysis it is hot
desirable to6 have stoppers introduce foreign
substances which c¢an affect the drug or the blood
analysis. Hypodermic syringe stoppérs ate most
commonly made of materials such as natural rubber
or butyl rubber. Although the rubber stoppers have
desirable physical propetrties they possess a numbeéer
of disadvantages. For example, rubber stoppers
contain additional chemic¢al components such as
fillers and vulcanizing accelerators which can
exude to the surface and contact 1liguid in the
syringe wherein blood test results or medication
efficacy may be affected. Also, rubber stoppers
are expensive to manufacture duée to the long mold
cycle time required by the vulcanizing step which
takes place while the stoppers are in the mold.
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Recognizing the above-mentioned deficiencies
in rubber stoppers, it is desirable to provide a
syringe assembly having a stopper or a piston made
of plastic material. Normally, thermoplastic
materials will be less expensive to manufacture due
to shorter mold ¢ycle times which result in
improved productivity of the molding machinery.
The possible effects of fillers and vulcanizing
agents on the liquid contents of the syrimge can be
elimindted 'since these rubber additives are not
necessary in the production of plastic stoppers or
pistons. Also, the complexity of drug compati-
bility testing may be reduced when thermoplastic
syringe stoppers are used in combination with a
plastic barrel so that the stopper may be formed of
materials having similar chemical properties to the
barrel.

U.8. Patent No. 4,500,310 to Christinger
teaches an improved plunger rod design which allows
the wuse of a resilient thermoplastic stopper.
Christinger overc¢omes many of the cost and possible
functional proeblems related to rubber stoppers but
still requires an additional elastomeric stopper
element to be cotinected to the plunger red as in
prior art syringes.

To fabricate a syrinde using a rigid thermo-
plastic barrel and piston believed to be un-
desirable because the stresses produced by an
interference fit substantial enough to provide an
air-tight seal between the stopper and the barrel
may result in a syringe assembly requiring an
excessive amount of forcée to move the piston along
the barrel to inject medication. Also, the tight
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fit between the barrel and the stopper, using
thermoplastic materials, over a period of time may

cause the piston and/or barrel to achieve a

compression set, That 1s, the stresses of the
interference fit Dbetween the stopper and the
syringe can cause cold flow of the thermoplastic

piston and/or barrel and thus the diameter of the

stopper can bécome reduced, or the bore of the
barrel enlarged so that the stopper may no longer
effectively seal the contents of the syringe.
Lubricants and expensive control of dimensional
tolerances of the components can reduce some of
these problems.

Although prior art syringes using rtubber
stoppers have served the medical community well
over many Yyears there are component <c¢ost and
compatibility issues . associated with rubbet
stoppers. Although the teachings of Christinger
provide a substantial improvement by allowing the
use of a thermoplastic resilient stopper there is
$till a need for a simple, straight-forward,
reliable, easily fabricated syringe assembly having
a plunger and piston made of low-cost rigid
materials such as thermoplastics.

SUMMARY OF THE INVENTIQN
An operable syringe assembly of the present

invention includes a barrel having a ¢ylindrical
coextruded body portion with a longitudinal axis,
said body portion forming a side wall spaced from
the axis defining thée chamber for retaining fluid.
The body portion inc¢ludes an open proximal end and
a distal end portion having a passageway there=
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through in fluid communication with the chamber.
The body portion includes an inner portion of
plastic material and a rigid portion of plastic
material surrounding the inner peortion. The rigid
portion has a higher hardness than the inner
portion. A plunger including an elongate shaft
portion having a proximal end, a distal end and a
rigid piston portion at the distal end is pro-
vided. The piston portion has an outside diameter
greater than the inside diameter of the inner
portion and a hardness dgreater than the hardness of
the inner portion. The piston portion is slidably
positioned in fluid-tight engagéement inside the
barrel with the fluid-tight engagement being caused
by the piston compréssing the inner portion. The
piston is capable of moving fluid from the chamber
through the passageway upon its movement toward the
distal end of the barrel and is capable of faecili-
tating ‘the drawing of fluid 1intoe the chamber
through the passageway upon its movement away from
the distal end of the barrel. The proximal end of
the plunger extends outwardly from the proximal end
of the barrel to facilitate moving the piston with
respect to6 the barrel.

In another embodiment of the present invention
an operable syringe assembly includes a barrel
having a coextruded body portion with a 1longi-
tudinal axis. The body portion forms a side wall
spaced from the axis defining a chamber for retain-
ing fluid. The body portion includes an open
proximal end, a distal end, an inner pottion of
plastic material, and a rigid portion of rigid

material surrounding the inner portion. The rigid
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portion has a higher hardness than the inner
portion. A hub attached to the distal end, in-
cludes a passageway therethrough in fluid communi-
cation with the chamber. An elongate cannula
having a proximal end, & distal end and a lumen
therethrough is attached to the hub so that the
lumen is in fluid communication with the passage-
way. Volume measuring indicia is provided on the
side wall. A plunger including an elongate shaft
portion having a proximal end, a distal end and a
rigid piston portion at the distal end is pro-
vided. The piston portion has an outside diameter
greater than the inside diameter of the inner
portion and a higher hardness than the inner
portion. The piston portion is slidably positioned
in £luid-tight engagement inside the barrel, The
fluid-tight engagement 1is <caused by the piston
compressing the inner portion wherein the piston is
capable of moving fluid from the chamber through
the passageway upon its movement toward the distal
end. The piston is capable of facilitating the
drawing of fluid into the chamber through the
passageway upon its movement away from the distal
end. The proximal end of the plunger extends
outwardly from the proximal end of the barrel to
facilitate movement of the piston portion with
respect to the barrel.

In another aspect of the present invention a
syringe barrel includes a c¢ylindrical coextruded
kPody portion having a longitudinal axis, said body
portion forming a side wall spaced from the axis
defining & chamber for retaining f£fluid, said body
portion inecluding an open proximal end, a distal
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end, an inner portion of plastic material, and a
rigid portion of plastic material surrounding the
inner portion. The rigid portion has a higher
hardness than the inmer portion. A hub member is
attached to the distal end of the body portion.
The hub member includes a passageway therethrough
in fluid communication with the chamber.

BRIEF DESCRIPTiON OF THE DRAWINGS

Fig. 1 is a perspective view of theée syringe
assembly of the present invention;

Fig. 2 is a side elevation view of the syringe
assembly of Fig. 1;

Fig. 3 is a side elevation view of the syringe
barrel of Fig. 1 viewed frdm the distal end;

Fig. 4 1is a cross-sectional view of the
syringe assembly of Fig. 3 taken along linée 4-4;

Fig. 5 is an enlarged partial view of the
syringe assembly of Fig. 4 taken in the area of the
piston;

Fig. 6 1is a cross-sectional wview of the

syringe assembly of Fig. 2 taken along line 6-6;

Fig. 7 is a side elevation view of the syringe
assembly of the present invention including a
proximal flange portion on the barrel, a needle
shield and a plunger shield;

Fig. 8 is a side elevation view of the syringe
assembly of Fig. 7 viewed from the distal end; and

Fig. 9 1is a cross«sectional view of the
syringe assembly of Fig. 8 taken along line 9-9,
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DETAILED DESCRIPTION
While this invention is satisfied by embodi-—

ments in many different forms, there 1is shown in
the drawings and will herein be described in detail
preferred embodiments of the invention with the
understanding that the present disclosure is to be
considered exemplary of the principles of the
invention and is not intended to limit the inven-
tion to the® embodiments illustrated. The scope of
the invention will beée measured by the appended
claims and their equivalents.

Adverting to Figs. 1-6, an operable syringe
assembly 20 of the present invention comprisés a
barrel 21 including a, preferably transparent,
coextruded body pertion 22 having a longitudinal
axis 23. The body portion forms a side wall 25
spaced from axis 23 defining a chamber 27 for
retaining fluid. Coextruded body portion 22
includes an open proximal end 28 and a distal end
29. The body portion includes an inner portion of
plastic material 31 and a rigid portion of plastict
material 32 surrounding inner portion 31. Rigid
portion 32 has a higher hardness and less resilient
than inner portion 31.

For the purposes of the description of the
present invention the term "distal end" is meant to
refer to the end of the syringe assembly closest to
the needle cannula or to the portion of the sytringe
assembly where a needle cannula may be attached,
whereas the term "proximal end" is meant to refer
to the end of the syringe assembly furthest from
that portion of the syringe assembly having the
needle carnula.
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A hub portion 33 is attached to distal end 29
of the body portion. The hub includes a passageway
(not shown) therethrough in fluid communication
with chamber 27. An elongate cannula 34 having a
proximal end 35, a distal end 37 and a lumen (not
shown) therethrough. The cannula is attached to
hub 33 so that the lumen is in fluid communication
with the passageway.

A plunger 40 includes an elongate shaft
portion 41, a proximal end 43, a distal end 44 and
a rigid piston portion 45 at distal end 44. Piston
portion 45 has an outside diameter greater than the
inside diameter of inner portion 31 of the coex-
truded body portion. The piston also has a higher
hardness and is less resilient than inner portion
31. The piston portion is slidably positioned in

fluid-tight engagement inside the coextruded body

portion of the barrel. Fluid-tight engagement is
caused by piston 45 compressing inner portion 31 of
the coextruded body portion. This deflection is
illustrated in Figs. 4 and 5. The structure of the
present invention wherein the piston is harder and
less resilient than the inner portion of the barrel
is a major difference between the instant invention
and the prior art. Prior art disposable syringes
rely on rubber or thermoplastic elastomer stoppers
which are 1less hard and more resilient than the
surrounding barrel to effectuate the fluid-tight
seal between the stopper and the barrel. In the
present instant invention this relationship is
reversed, the harder less resilient member is the
piston and most of the deflection occurs in the
barrel rather than in the piston.
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Rigid piston 45 is capable of moving fluid
from chamber 27 through the passageway upon its
movement toward distal end 29 of the body portion.
Rigid piston 45 is also capable of facilitating the
drawing of fluid into the chamber through the
passageway upon its movement away from distal end
29 of the body portion. Proximal end 43 of plunger
40 extends outwardly from open proximal end 28 of
the body portion to facilitate moving the piston
with respect to the coextruded body portion of the
barrel. Disc-shaped flange 47 1is provided at
proximal end 43 of the plunger. Disc~shaped flange
47 is a convenient structure for applying forces to
the plunger with respect to the barrel.

In this embodiment, hub 33 is attached to the
distal end of the coextruded body portion through
an interference fit wherein the diameter of cylin-
drical proximal portion 38 of hub 33 is larger than
the inside diameter of the distal end of the
coextruded body portion. This form of engagement
provides two advantages for the instant syringe
assembly. First, the hub is attached to the body
portion without the use of adhesives thus avoiding
the extra cost of the adhesive and any possible
problems with the adhesive being deposited within
the chamber. Secondly, the interference fit
between the hub and the body portion expands the
inside diameter of the body portion immediately
adjacent to back wall 39 of the hub so that during
shipping the syringe may be assembled so that
piston 45 rests against back wall 39. 1In this
position slightly less stresses are created by the
interaction of the piston deflecting inner portion
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31 of the coextruded body portion. This lower
stress region should minimize any possibility of
creep or relaxation of the plastic components which
may tend to reduce the effectiveness of the
fluid-tight seal between the piston and the body
portion.

In this preferred embodiment the piston has a

diameter 0.196 inches (5.0 mm) and the coextruded

body portion has an inside diameter of about 0.185
inches (4.7 mm). The thickness of the inner
portion of plastic material is about 0.015 inches
(0.38 mm) and the thickness of the rigid portion
surrounding the inner portion is about 0.02 inches
(0.51 mm).

It is within the ©purview of the present
invention to include physically forming the
coextruded body portion inte a narrow opening
containing the passageway without the use of a
separate hub or, preferably, providing a separate
hub as described hereinabove. It will be apparent
to one skilled in the art that there are numerous
ways to join a cylindrical body portion to a hub
including the use of mechanical means, adhesive,
ultrasonic welding, heat sealing or other suitable
means and that the interference fit being used in
the preferred embodiment is exemplary of these many
possibilities,

It is also within the purview of the present
invention to include a plunger wherein the piston
portion is integrally formed with the elongate body
portion forming a unitary structure as shown in the
preferred embodiment of FPigs. 1-6. It is alseé
within thé purview of this invention to include a
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plunger with a separately formed piston portion
which is attached to the elongate shaft portion
using a variety of known techniques including
mechanical jdéining, adhesive, ultrasonic welding,
heat sealing or the 1like. This two-component
construction may be desirable if a more expensive
material is chosen for the piston portion such as
polytetrafluoroethylene which exhibits <a natural
slipperiness or¥ lubricity not found in other
plastie¢s.

In this preferred embodiment the inner portion
of plastic material 31 of the coextruded body

portion is formed of a resilient, preferably

transparent, polyurethane having a hardness of 85A
on the Shore durometer scale. The hardness of 70A
to 90A is desirable. It is within the purview of
this invention to include virtually any hardness of
material for the inner portion of plastic material
g0 long as the effective hardness of the piston
portion is greater than the hardness of the inner
portion of the plastic material. Also in a syringe
assembly the inner portion should be resilient
endugh and soft enough to effect a fluid-tight seal
bétween the inner portion of the body portion and
the piston. ;

In this preferred embodiment the piston
pertion 1is integrally formed with the elongate
shaft portion to form a unitary plunger 40 formed
of polysytrene. In this embodiment, the rigid
portionn of plastic material which surrounds the
inner portion of plastic material in the coextruded
body portion is formed of preferably transparént,
tigid polyvinyl chloride. The preferred coextruded
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body portion contains two materials, the softer
inner portion and the rigid outer portion which are
fabricated into a cylindrical element wusing a
coextrusion process. Such processes are described
in U.S. Patent Nos. 4,250,072 and 4,287,876 to
Flynn and U.S. Patent No. 4,627,844 to Schmidt.

Lubricants are used on prior art syringe
stoppers and/or barrels to lower the forces
required to move the rubber stopper along the
barrel, especially after the prior art syringe
assembly has been in storage a lomg time before
use. In the instant inventioén careful choice of
the materials used for the inner portion of the
body portion and the piston may eliminate or reduceé
the amdunt of lubricant required for acceptable
syringe assembly performance.

an important advantage and departure over the
prior art of the présent invention is the use of
coextruded tubing to form part of the syringe
barrel. The coextruded tubing can be manufactured
more gquickly and with a lower c¢apital investment
than injection molded barrel portions. The dual
layers of the coextruded body portion allow the use
of an inner portion which 1is softer and more
resilient than the piston which eliminates the need
for a separate rubber or thermoplastic elastomet
stopper while the rigid portion which surrounds the
inner portion provides the rigidity to this syringe
structure to give the entire assembly a satis-
factory structural integrity. It is within the
purview of the instant invention to include more
than two layers of material in the coextruded body
portion such as the tri-layered tubing taught by

— " i, .
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Schmidt. The only regquirement being that the rigid
portion which surrounds the inner portion is of a
higher effective hardness or rigidity.

The preferred embodiment of the syringe
assembly of the present invention includes indicia
on the  ©barrel, This indicia may be volume
measuring indicia 49 and/or instructions for use,
or other trademark, or manufacturer information.
Additional teachings in the prior art address
improving the readability: of volume measuring
indicia by ©providing higher gquality volume
measuring indicia on the syringe barrel. In
particular, a corona discharge treatment of the
surface of various formed plastic articles such as
syringe barrels will improve the compatibility of
the surface with printing inks to provide higher
quality printed indicia. Suc¢h a method is taught
by Macy in U.S. Patent No. 4,724,508.

Referring now to Figs, 7-9, an alternative
embodiment of the syringe barrel of the instant
invention 1is illustrated. In this alternative
embodiment the structure of the syringe assembly is
substantially similar to the syringe assembly of
the embodiment of Figs. 1-6, Accordingly; sub-
stantially similar components that perform
substantially similar functions will be numbered
identically to those components of the embodiment
of Figs. 1~-6 except a suffix "a" will be used to
identify those components in Figs. 7-9. In this
alternative embodiment, syringe assembly 50
includes a barrel 2la including a c¢oeéxtruded body
portion 22a havind an inner portion of plastic
material 31a and & rigid portion of plastie
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material 32a surrounding the inner portion wherein
the rigid portion has a higher hardness than the
inner portion. A hub portion 33a is attached to
the distal end of coeéxtruded body portion 22a and
includes a passageway therethrough in fluid
communic¢ation with chamber 27a. An elongate
cannula having proximal end 35a, a distal end 37a
and a lumern therethrough is attached to the hub.
Cannula 34a also includes a sharpened distal point
51. Cannula 34a is attached teo hub 33a so ‘that the
lumen is in fluid communication with the passageway
which is in turn in £luid ecommunication with
chamber 27a. The distal end of the cannula extends
distally from the hub. A needle shield 53 having
an open end 55 and a closed end 57. The needle
shield removably engages hub 33a at the open end of
the needle shield so that distal end 37a of cannula
34a is contained within the needle shield. The
needle shield may be used te protect the sterility
of the cannula before use and to prevent damage to
the sharp distal point 51 of the cannula. In this
embodiment the needle shiéld frictiondlly engagdes
the hub through an interference fit wherein a
portion of the needle shield has a smaller inside
diameter than the corresponding portion of the hub
to which it is removably engaged. Needle shields
are well known in the art and may include many
features such as apertures c¢overed by breathable
filters to aid in sterilization and various
structures such as labyrinth passageways to allow
sterilizing géases, when used, to pass freely into
the syringe while resisting bac¢téria from following
the samé path. The needle shield shown heréin is
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merely exemplary of the many possible structures
for a needle shield and all these various
structures are within the purview of the instant
inve.tion.

Open proximal end 28a of coextruded body

portion 22a is connected to flange housing 59 and

includes flange elements 61 which are provided to
facilitate handlinmg, positioning and operating the
syringe assembly <during filling and medication
administration. Flange elements 61 also provide
stability to the syringe by preventing it from
rolling when it is placed on a table top or work
surface. Flange housing 59 also includes housing
bess 62 which has a circ¢ular outside diameéeter for
frictionally and removably engaging pl&nger shield
64 which seals the open proximal end of the
cylindrical body portion in much the same manner as
the needle shield shields the needle end of the
syringe. Again, numerous structures aré available
for a plunger shield, all of which fall within the
purview of the instant invention. The structure
will be determined in part on the functional
requirements and the sterilization process utilized
as well as whether additional protective packaging
will be provided for the syringe assembly.

This alternative embodiment of Figs. 7-9 can
provide a self-contained syringe which acts as its
ownli sterile package, when properly constructed and
sterilized. The syringe is accordingly reduced to
the smallest possible package. The self«contained
package is believed to be preferred by various
uders such 4as diabetics who may carry syringes
during the work day for providing insulin doses in

e i e R T
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accordancé with their insulin regimen or supple-
mental doses as the need arises. ‘

Thé syringe assembly of the instant invention
and the syringe barrel of the instant invention
when assembled into a syringe assembly may be used
for injecting medication such as insulin utilizing
well-known clinically safe techniques for drawing
medication into the syringe and injecting medica-
tion into the patient.

The coextruded body portion of the syringe
barrel of the present invention may be constructed
of a wide vagaety of materials with polyurethane,
polytetraflucroethylene and thermoplastic
elastomers being preferred for the inner portion of
plastic material and polyvinyl chloride, poly-
propylene, polyethylene, polycarbonate and poly-
styrene being preferred for the rigid portion.
Materials having a 1low compression set are pre-
ferred for the inner portion. Insulin compatible
materials are preferable for the innef portion in
embodiments of the instant invention being sold
primarily to diabetic wusers. Although a wide
variety of materials are suitable for use in the
body portion of the syringe barrel of the instant
invention the c¢oextrusion process may 1limit the
various <¢ombinations of inner portion -and rigid
portion materials to those which are compatible
with each other within the c¢oextrusion process.
Transpatrent materials are preferred over opaque and
translucent materials. It is also within the
equivalency and the purview of the present inven-
tion to include dual layer barrels not produced by
¢oextrusion but resulting in an equivalent body
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portion having an inner portion of plastic within a
rigid portion wherein the rigid portien is harder
than the inner portion.

A wide variety of rigid materials are suitable
for the plunger and the piston, if the piston is
separately fabricated, with injection molded
polymers such as polystyrene, polyethylene, poly-
propylene, polytetrafluoroethylene, and polyvinyl
chloride being desirable, and poelystyrene being
preferred. A lubricant; such as known medical
grade silicone 1lubricants may be applied to6 the
piston and/or theé inner portien for reducing the
force reguired to move the piston along the body
portien,

Also, a wide variety of rigid materials 1is
suitable for the needle shield, the flange housing
and the plunger shield with injection moldable
polymers such as polystyrene, polypropylene and
polyethylene being preferred. The cannula 1is
preferably made of medical grade stainless steel
and attached to the hub through the use of wvarious
known means including mechanical connectioén, and
adhesives such as heat curable and ultraviolet
curable epoxy adhesives. A wide variety of
commercially available inks may be used to form
indicia on the barrel. The inks otr c¢oatings usable
for the instant invention should be of medical
grade quality, It 4is desirable that the syringe
assembly of the present invention be sterile when
used. Accordingly, all components used in the
syringe assembly should be chosen to withstand the
sterilization process beéeing utilized.

Thus, it ¢dan be seen that the present inven-~
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syringe

straight-forward,

assembly

reliable,

having

a

plunger and piston made of low cost rigid materials
such as thermoplastics.
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1. An operable syringe assembly com—

prising:

a barrel including a cylindrical coextruded body
portion having a longitudinal axis, said body portion
forming a side wall spaced from said axis defining a
chamber for retaining fluid, said body portion including
an open proximal end and a distal end portion having a
passageway therethrough in fluid communication with said
chamber, said body portion having an inner portion of
plastic material and a rigid portion of plastic material
surrounding said inner portion wherein said ‘inner portien
and said rigid portion form an irremovably connected
extrudate, said rigid portion having a higher hardness
than said inner portion; and

a plunger including an elongate shaft portion having
a proximal end, a distal end and a rigid piston portion at
said distal end having an outside diameter greater than
the inside diameter of said inner portion, said piston
having a higher hardness than said inner portion, said
piston portion slidably positioned im fluid-tight engage-
ment inside said barrel, said fluid-tight engagement being
caused by said piston compressing said inner portion, said
piston portion capable of moving fluid from said chamber
through said passageway upon its movement toward said
distal end, said piston portion capable of facilitating
the drawing of fluid into said chamber through said
passageway upon its movement away from said distal end,
.Qaid proximal end of said plunger extending outwardly from

said proximal end of said barrel to facilitate moving said

, piston portion with respect to said barrel.
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—barrel.

2. The operable syringe assembly of Claim 1
wherein said distal end portion of said barrel is a
separate hub member attached to the distal end of
said body portion.

3. The operable syringe assembly of Claim 2
wherein said hub includes a cylindrical proximal
portion having an outside diameter greater than the
inside diameter of said distal end of said
cylindrical body portion, and said hub is attached
to said distal end of said body portion through an
interference fit between said circular proximal
portion of said hub and the inside diameter of said
cylindrical body portion.

4. The operable syringe assembly of Claim 2
further including an elongate cannula having a
proximal end, a aistal end and a lumen there-
through, said cannula attached to said hub member
so that said lumen is in fluid communication with
said passageway and said distal end of said cannula
extends distally from said hub.

5. The operable syringe assembly of Claim 1
wherein said body portion i transparent.

6. The operable syringe assembly of Claim 1
wherein said rigid portion of said side wall is
made of material selected from the group consisting
of polyvinyl chloride, polypropylene, polyethylene,
polyearbonate and polystyrene.
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7. The operable syringe assembly of Claim 1
wherein said inner portion of said side wall is
made of material selected from the group of poly-
urethane, polytetrafluoroethylene, and thermo-
plastic elastomers.

8. The operable syringe assembly of Claim 1
wherein said inner portion is made of polyurethane
and said rigid ©portion is made of polyvinyl
chloride.

9. The operable syringe assembly of Claim 1
wherein said inner portion has a hardness of within
the range: of about 70A to 90A durometer.

106. The operable syringe assembly of Claim 1
wherein said side wall 1is subject to a corona
discharge treatment after which volume measuring
indicia is applied to said side wall.

DATED THIS 15 DAY OF MAY 1990.
BECTON DICKINSON AND COMPANY.

PATENT ATTORNEYS FOR THE APPLICANT

F.B.RICE & CO.
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