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be affected. Also, rubber stoppers are expensive to manufacture due to the
long mold cycle time required BACKGROUND OF THE INVENTION
by the vulcanizing step which takes place while the stoppers are In the
mold. 1. Field of the Invention.                    5       Recognizing the
above-mentioned deficiencies in rubber stoppers, It is desirable to provide
a syringe The present invention relates to syringes and   assembly having a
stopper ora piston made of plastic more particularly concerns syringe
assemblies with  material. Normally, thermoplastic materials will be
barrels having portions made of coextruded plastic  less expensive to
manufacture due to shorter mold materials.
10  cycle times which result in improved productivity of the molding
machinery. The possible effects of fillers 2. Description of Related
Information.             and vulcanizing agents on the liquid contents of
the syringe can be eliminated since these rubber addi- Generally speaking,
a hypodermic syringe con-  tives are not necessary in the production of
plastic sists of a cylindrical barrel, most commonly made of  15  stoppers
or pistons. Also, the complexity of drug com- thermoplastic material or
glass, having a distal end  patibility testing may be reduced when
thermoplastic connected to a sharp needle cannula or adapted to be  syringe
stoppers are used in combination with a plas- connected to a hypodermic
needle assembly and a    tic barrel so that the stopper may be formed of
mate- proximal open end adapted to receive a resilient stop-  rials having
similar chemical properties to the barrel. per and plunger rod assembly.
One of the purposes  20  US-A-4,500,310 to Christinger teaches an im- of
the stopper is to provide a relatively air-tight seal  proved plunger rod
design which allows the use of a between itself and the syringe barrel so
that move-  resilient thermoplastic stopper. Christinger over- mentof the
stopper up and down the barrel will cause  comes many of the cost and
possible functional prob- liquid medication, blood or other fluids to be
drawn  lems related to rubber stoppers but still requires an intoorforced
out of the syringe through the distal end.  25  additional elastomeric
stopperelement to be connect- The stopper is moved along the syringe barrel
by ap-  ed to the plunger rod as in prior art syringes. plying axial force
to the rigid plunger rod which is con-  To fabricate a syringe using a
rigid thermoplastic nected to the stopper and is sufficiently long as to be
barrel and piston believed to be undesirable because accessible outside of
the barrel. The stopper should  the stresses produced by an interference
fit substan- be sufficientiy flexible so that it will seal the inside di-
30  tial enough to provide an air-tight seal between the ameter of the
barrel without requiring excessive force  stopper and the barrel may result
in a syringe assem- to move it up and down the barrel.                 bly
requiring an excessive amount of force to move In order to assure an
air-tight seal between the  the piston along the barrel to inject
medication. Also, rigid syringe barrel and the resilient stopper, known
the tight fit between the barrel and the stopper, using prior art stoppers
are manufactured with a larger out-  35  thermoplastic materials, over a
period of time may side diameter than the inside diameter of the syringe
cause the piston andlor barrel to achieve a compres- barrels theywill be
used In. The syringe-stopper com-  sion set That is, the stresses of the
interference fit bination is designed so that the stopper, when Intro-
between the stopper and the syringe can cause cold duced Into the syringe
barrel, is compressed enough  flow of the thermoplastic piston and/or
barrel and to provide adequate pressure between the syringe   40  thus the
diameter of the stopper can become re- barrel and the stopper to seal this
interface.     duced, or the bore of the barrel enlarged so that the The
resilient stopper, in prior art devices, should  stopper may no longer
effectively seal the contents of be chemically stable so that undesirable
amounts of  the syringe. Lubricants and expensive control of di- the
various chemical components of the stopper do  mensional tolerances of the
components can reduce notenterthe liquid contained in the syringe. Since
hy-  45  some of these problems. podermic syringes are frequently used to
Inject med-  USA-4 747 830 describes and shows a syringe ication Into a
human body or to withdraw blood for  assembly the features of which are
included In the subsequent analysis it is not desirable to have stop-
preamble of claim 1. This known syringe comprises a pars introduce foreign
substances which can affect  resilientsyringe barrel and a piston made of a
relative- the drug or the blood analysis. Hypodermic syringe   50  ly hard
material and being provided with a plunger of stoppers are most commonly
made of materials such  a more Inelastic material. The piston is of
slightly larg- as natural rubberorbutyl rubber. Although the rubber  er
diameter than the interior internal diameter of cy- stoppers have desirable
physical properties they pos-    linder barrel whereby the barrel is
slightly streched ra- sess a number of disadvantages. For example, rub-
dially by the injection piston in sealing relationship as ber stoppers
contain additional chemical components  55  the piston is traversed from
the inner to the distal end such as fillers and vulcanizing accelerators
which can  of the barrel. In this syringe the single layer side wall exude
to the surface and contact liquid in the syringe  is deformed so that a
ring shaped buckling Is visable wherein blood test results or medication
efficacy may  on the outside of the barrel that travels along the 2    



3                   EP 0 400 404 B1                 4 length of the barrel
when the piston moves toward  ton with respect to the barrel. the distal
end of the barrel. The resiliency of the    In another embodiment of the
present invention whole side wall of the barrel is disadvantageous be-  an
operable syringe assembly includes a barrel hav- cause the stresses
produced bythe interferencefitof   5   ing acoextruded body portion with a
longitudinal axis. the side wall and the piston are high and result In an
The body portion forms a side wall spaced from the excessive amount of
force required to move the pis-  axis defining a chamber for retaining
fluid. The body ton along the barrel to inject medication. Further-
portion includes an open proximal end, a distal end, more, the bucking of
the side wall involves that the  an Inner portion of plastic material, and
a rigid portion user must push the plunger in exact straight-forward  10
of rigid material surrounding the inner portion. The direction in order to
guarantee a uniform tight fit be-  rigid portion has a higher hardness than
the inner tween the side wall and the piston. Each transversal  portion. A
hub attached to the distal end, includes a component in one to the other
direction reduces the  passageway therethrough in fluid communication tight
fit on the opposite side and may result in fluid  with the chamber. An
elongate cannula having a prox- leakage toward the proximal end of the
barrel. This  15  imal end, a distal end and a lumen therethrough is at-
would diminish the injected medication quantity.   tached to the hub so
that the lumen is in fluid com- Although prior artsyringes using
rubberstoppers  munication with the passageway. Volume measuring have
served the medical community well over many   indicia is provided on the
side wall. A plunger includ- years there are component cost and
compatibility is-  ing an elongate shaft portion having a proximal end,
sues associated with rubber stoppers. Although the   20  a distal end and a
rigid piston portion at the distal end teachings of Christinger provide a
substantial Im-  Is provided. The piston portion has an outside diam-
provement by allowing the use of a thermoplastic   etergreaterthan the
inside diameter of the Inner por- resi-lient stopper there is still a need
for a simple,  tion and a higher hardness than the inner portion. The
straight-forward, reliable, easily fabricated syringe  piston portion is
slidably positioned In fluid-tight en- assembly having a plunger and piston
made of low-  25  gagement Inside the barrel. The fluid-tight engage- cost
rigid materials such as thermoplastics.This is  ment is caused by the
piston compressing the inner achieved by thefeatures of the characterizing
portion  portion wherein the piston is capable of moving fluid of claim 1.
from the chamber through the passageway upon its movement toward the distal
end. The piston is capa- SUMMARY OF THE INVENTION                      30
ble of facilitating the drawing of fluid Into the chamber through the
passageway upon its movement away An operable syringe assembly of the
present in-  from the distal end. The proximal end of the plunger vention
includes a barrel having a cylindrical coex-  extends outwardly from the
proximal end of the barrel truded body portion with a longitudinal axis,
said body  to facilitate movement of the piston portion with re- portion
forming a side wall spaced from the axis de-  35  spect to the barrel.
fining the chamber for retaining fluid. The body por-  In another aspect of
the present invention a syr- tion includes an open proximal end and a
distal end  inge barrel Includes a cylindrical coextruded body portion
having a passageway therethrough in fluid  portion having a longitudinal
axis, said body portion communication with the chamber. The body portion
forming a side wall spaced from the axis defining a includes an inner
portion of plastic material and a rigid  40  chamber for retaining fluid,
said body portion includ- portion of plastic material surrounding the inner
por-  ing an open proximal end, a distal end, an inner por- tion. The rigid
portion has a higher hardness than the  tion of plastic material, and a
rigid portion of plastic Inner portion. A plunger including an elongate
shaft  material surrounding the inner portion. The rigid por- portion
having a proximal end, a distal end and a rigid  tion has a higher hardness
than the inner portion. A piston portion at the distal end is provided. The
piston   45  hub member is attached to the distal end of the body portion
has an outside diameter greater than the in-  portion. The hub member
Includes a passageway side diameter of the inner portion and a hardness
therethrough in fluid communication with the cham- greater than the
hardness of the inner portion. The  ber. piston portion is slidably
positioned in fluid-tight en-  The outer portion of higher hardness forms
an in- gagement inside the barrel with the fluid-tight en-  50  flexible
bandage around the Inner portion of less gagement being caused by the
piston compressing    hardness so that the outer surface of the barrel re-
the inner portion. The piston Is capable of moving flu-  mains undeformed
during the forward motion of a rig- id from the chamber through the
passageway upon    id piston portion. The piston compresses only the in-
its movement toward the distal end of the barrel and  ner barrel portion of
less hardness and remains In flu- is capable of facilitating the drawing of
fluid into the  55  id-tight engagement therewith because it is precisely
chamber through the passageway upon  its move-     guided on the
longitudinal axis ofthe barrel by means ment away from the distal end of
the barrel. The prox-  of the undeformed rigid outer portion. imal end of
the plunger extends outwardly from the    Fig. I is a perspective view of
the syringe assem- proximal end of the barrel to facilitate moving the pis-
bly of the present invention; 3    



5                   EP 0 400 404 B1                  6 Fig. 2 is a side
elevation view of the syringe as-  A plunger 40 includes an elongate shaft
portion sembly of Fig. 1;                               41, a proximal end
43, a distal end 44 and a rigid pis- Fig. 3 is a side elevation view of the
syringe barrel  ton portion 45 at distal end 44. Piston portion 45 has of
Fig. 1 viewed from the distal end;      5   an outside diameter greater
than the inside diameter Fig. 4 is a cross-sectional view of the syringe
as-  of inner portion 31 of the coextruded body portion. sembly of Fig. 3
taken along line 4-4;          The piston also has a higher hardness and is
less re- Fig. 5 Is an enlarged partial view of the syringe  silient than
innerportion 31. The piston portion is slid- assembly of Fig. 4 taken in
the area of the piston;  ably positioned in fluid-tight engagement inside
the Fig. 6 Is a cross-sectional view of the syringe as-  10  coextruded
body portion of the barrel. Fluid-tight en- sembly of Fig. 2 taken along
line 6-6;          gagement is caused by piston 45 compressing inner Fig. 7
is a side elevation view of the syringe as-  portion 31 of the coextruded
body portion. This de- sembly of the present invention including a prox-
flection is illustrated in Figs. 4 and 5. The structure of imal flange
portion on the barrel, a needle shield  the present invention wherein the
piston is harder and and a plunger shield;                      15  less
resilient than the inner portion of the barrel is a Fig. 8 is a side
elevation view of the syringe as-  major difference between the instant
invention and sembly of Fig. 7 viewed from the distal end; and  the prior
art. Prior art disposable syringes rely on rub- Fig. 9 is a cross-sectional
view of the syringe as-  ber or thermoplastic elastomer stoppers which are
sembly of Fig. 8 taken along line 9-9.          less hard and more
resilient than the surrounding 20  barrel to effectuate the fluid-tight
seal between the DETAILED DESCRIPTION                               stopper
and the barrel. In the present instant inven- tion this relationship is
reversed, the harder less re- While this Invention is satisfied by
embodiments  silentmemberis the piston and mostof the deflection in many
different forms, there is shown in the draw-  occurs In the barrel rather
than In the piston. ings and will herein be described in detail preferred
25  Rigid piston 45 is capable of moving fluid from embodiments of the
invention with the understanding  chamber 27 through the passageway upon
its move- that the present disclosure Is to be considered exem-  ment
toward distal end 29 of the body portion. Rigid plary of the principles of
the Invention and is not in-  piston 45 Is also capable of facilitating the
drawing of tended to limit the invention to the embodiments illu-  fluid
into the chamber through the passageway upon strated. The scope of the
invention will be measured   30  Its movementawayfrom distal end 29 of the
body por- by the appended claims.                            tion. Proximal
end 43 of plunger 40 extends outwardly Adverting to Figs. 1-6, an operable
syringe as-  from open proximal end 28 of the body portion to fa- sembly 20
of the present invention comprises a barrel  cllitate moving the piston
with respect to the coex- 21 including a, preferably transparent,
coextruded  truded body portion of the barrel. Disc-shaped flange body
portion 22 having a longitudinal axis 23. The   35  47 is provided at
proximal end 43 of the plunger. Disc- body portion forms a side wall 25
spaced from axis 23  shaped flange 47 Is a convenient structure for apply-
defining a chamber 27 for retaining fluid. Coextruded  ing forces to the
plunger with respect to the barrel. body portion 22 includes an open
proximal end 28 and  In this embodiment, hub 33 is attached to the dis- a
distal end 29. The body portion includes an inner  tal end of the
coextruded body portion through an in- portion of plastic material 31 and a
rigid portion of  40  terferencefitwherein the diameterof cylindrical prox-
plastic material 32 surrounding Inner portion 31. Rigid  imal portion 38 of
hub 33 is larger than the Inside di- portion 32 has a higher hardness and
less resilient  ameter of the distal end of the coextruded body por- than
inner portion 31.                             tion. This form of engagement
provides two advan- Forthe purposes of the description ofthe present  tages
for the instant syringe assembly. First, the hub invention the term "distal
end" is meant to referto the   45  is attached to the body portion without
the use of ad- end of the syringe assembly closest to the needle  hesives
thus avoiding the extra cost of the adhesive cannula or to the portion of
the syringe assembly  and any possible problems with the adhesive being
where a needle cannula may be attached, whereas    deposited within the
chamber. Secondly, the interfer- the term  "proximal end" is meant to refer
to the end  ence fit between the hub and the body portion ex- of the
syringe assembly furthest from that portion of  50  pands the inside
diameter of the body portion imme- the syringe assembly having the needle
cannula.    diately adjacentto backwall 39 of the hub sothatdur- A hub
portion 33 Is attached to distal end 29 of the  ing shipping the syringe
may be assembled so that body portion. The hub includes a passageway (not
piston 45 rests against back wall 39. In this position shown) therethrough
in fluid communication with    slightly less stresses are created by the
interaction of chamber 27. An elongate cannula 34 having a proxi-  55  the
piston deflecting inner portion 31 of the coextrud- mal end 35, a distal
end 37 and a lumen (not shown)  ed body portion. This lower stress region
should min- therethrough. The cannula is attached to hub 33 so  Imize any
possibility of creep or relaxation of the plas- that the lumen is in fluid
communication with the pas-  tic components which may tend to reduce the
effec- sageway.                                           tiveness of the
fluid-tightseal between the piston and 4    



7                   EP 0 400 404 B1                 8 the body portion.
trusion process. Such processes are described in US- In this preferred
embodiment the piston has a di-  A-4,250,072 and 4,282,876 to Flynn and
US-A- ameter 0.196 inches (5.0 mm) and the coextruded    4,627,844 to
Schmidt body portion has an Inside diameterof about 0.185 in-   5
Lubricants are used on prior art syringe stoppers ches (4.7 mm). The
thickness of the Inner portion of  and/or barrels to lower the forces
required to move plastic material is about 0.015 inches (0.38 mm) and  the
rubber stopper along the barrel, especially after the thickness of the
rigid portion surrounding the In-  the prior art syringe assembly has been
in storage a ner portion is about 0.02 Inches (0.51 mm).        long time
before use. In the instant invention careful It Is within the purview of
the present Invention to  10  choice of the materials used for the inner
portion of include physically forming the coextruded body por-  the body
portion and the piston may eliminate or re- tion into a narrow opening
containing the passage-  duce the amount of lubricant required for
acceptable way without the use of a separate hub or, preferably,  syringe
assembly performance. providing a separate hub as described hereinabove.
An important advantage and departure over the It will be apparent to one
skilled in the art that there  15  prior art of the present invention is
the use of coex- are numerous ways to join a cylindrical body portion
truded tubing to form part of the syringe barrel. The to a hub including
the use of mechanical means, ad-  coextruded tubing can be manufactured
more quickly hesive, ultrasonic welding, heat sealing or other suit-  and
with a lower capital investment than injection able means and that the
interference fit being used  molded barrel portions. The dual layers of the
coex- in the preferred embodiment Is exemplary of these   20  truded body
portion allow the use of an inner portion many possibilities.
which is softer and more resilient than the piston It is also within the
purview of the present inven-  which eliminates the need for a separate
rubber or tion to include a plungerwherein the piston portion is
thermoplastic elastomer stopper while the rigid por- integrally formed with
the elongate body portion  tion which surrounds the inner portion provides
the forming a unitary structure as shown in the preferred   25  rigidity to
this syringe structure to give the entire as- embodiment of Figs. 1-6. it
is also within the purview  sembly a satisfactory structural Integrity. It
is within of this invention to include a plungerwith a separately  the
purview of the instant invention to include more formed piston portion
which is attached to the elon-  than two layers of material in the
coextruded body gate shaft portion using a variety of known techni-
portion such as the tri-layered tubing taught by ques including mechanical
joining, adhesive, ultra-  30  Schmidt. The only requirement being that the
rigid sonic welding, heat sealing or the like. This two-com-  portion which
surrounds the inner portion is of a high- ponent construction may be
desirable if a more ex-  er effective hardness or rigidity. pensive
material is chosen for the piston portion such  The preferred embodiment of
the syringe assem- as polytetrafluoroethylene which exhibits a natural  bly
of the present invention includes Indicia on the slipperiness or lubricity
not found in other plastics.    35  barrel. This indicla may be volume
measuring indicia In this preferred embodiment the inner portion of  49
and/or instructions for use, or other trademark, or plastic material 31 of
the coextruded body portion is  manufacturer information. Additional
teachings in the formed of a resilient, preferably transparent, polyur-
prior art address improving the readability of volume ethane having a
hardness of 85A on the Shore dur-  measuring Indicia by providing higher
quality volume ometer scale. The hardness of 70A to 90A is desir-  40
measuring indicia on the syringe barrel. In particular, able. It is within
the purview of this Invention to in-  a corona discharge treatment of the
surface of vari- dude virtually any hardness of material for the inner  ous
formed plastic articles such as syringe barrels portion of plastic material
so long as the effective  will improve the compatibility of the surface
with hardness of the piston portion is greater than the  printing inks to
provide higher quality printed indicia. hardness of the Inner portion of
the plastic material.  45   Such a method is taught by Macy in
US-A-4,724,508. Also In a syringe assembly the inner portion should be
Referring now to Figs. 7-9, an alternative em- resilient enough and soft
enough to effect a fluid-tight  bodiment of the syringe barrel of the
instant invention seal between the inner portion of the body portion  is
illustrated. In this alternative embodiment the and the piston.
structure of the syringe assembly is substantially sim- In this preferred
embodiment the piston portion   50  ilar to the syringe assembly of the
embodiment of is integrally formed with the elongate shaft portion to
Figs. 1-6. Accordingly, substantially similar compo- form a unitary plunger
40 formed of polystyrene. In  nents that perform substantially similar
functions will this embodiment, the rigid portion of plastic material  be
numbered identically to those components of the which surrounds the inner
portion of plastic material  embodiment of Figs. 1-6 except a suffix "a"
will be in the coextruded body portion is formed of preferably  55   used
to identify those components in Figs. 7-9. In this transparent, rigid
polyvinyl chloride. The preferred co-  alternative embodiment, syringe
assembly 50 In- extruded body portion contains two materials, the  cludes a
barrel 21 a including a coextruded body por- softer Inner portion and the
rigid outer portion which  tion 22a having an Inner portion of plastic
material 31a are fabricated into a cylindrical element using a coex-  and a
rigid portion of plastic material 32a surrounding 5    



9                  EP 0 400 404 B1                 10 the Inner portion
wherein the rigid portion has a high-  smallest possible package. The
self-contained pack- er hardness than the Inner portion. A hub portion 33a
age is believed to be preferred by various users such is attached to the
distal end of coextruded body por-  as diabetics who may carry syringes
during the work tion 22a and includes a passageway therethrough in   5
day for providing insulin doses in accordance with fluid communication with
chamber 27a. An elongate  their Insulin regimen or supplemental doses as
the cannula having proximal end 35a, a distal end 37a  need arises. and a
lumen therethrough is attached to the hub.     Thesyringe assembly of the
instant Invention and Cannula 34a also includes a sharpened distal point
the syringe barrel of the instant Invention when as- 51. Cannula 34a is
attached to hub 33a so that the lu-  10  sembled into a syringe assembly
may be used for in- men is in fluid communication with the passageway
jecting medication such as insulin utilizing well-known which is in turn in
fluid communication with chamber  clinically safe techniques for drawing
medication into 27a. The distal end of the cannula extends distally  the
syringe and Injecting medication into the patient. from the hub. A needle
shield 53 having an open end  The coextruded body portion of the syringe
bar- 55 and a dosed end 57. The needle shield removably  15  rel of the
present invention may be constructed of a engages hub 33a atthe open end of
the needle shield  wide variety of materialswith polyurethane, polytetra-
so that distal end 37a of cannula 34a is contained  fluoroethylene and
thermoplastic elastomers being within the needle shield. The needle shield
may be  preferred for the inner portion of plastic material and used to
protect the sterility of the cannula before use  polyvinyl chloride,
polypropylene, polyethylene, poly- and to prevent damage to the sharp
distal point 51 of  20  carbonate and polystyrene being preferred forthe
rig- the cannula. in this embodiment the needle shield  Id portion.
Materials having a low compression set are frictionally engages the hub
through an interference  preferredforthe inner portion. Insulin compatible
ma- fitwherein a portion of the needle shield has a smaller  terials are
preferable for the Inner portion In embodi- inside diameter than the
corresponding portion ofthe  ments of the instant invention being sold
primarily to hub to which it is removably engaged. Needle shields  25
diabetic users. Although a wide variety of materials are well known in the
art and may Include many fea-  are suitable for use in the body portion of
the syringe tures such as apertures covered by breathable filters  barrel
of the instant invention the coextrusion proc- to aid in sterilization and
various structures such as  ess may limit the various combinations of inner
por- labyrinth passageways to allow sterilizing gases,  tion and rigid
portion materials to those which are when used, to passfreely Into the
syringe while resist-  30  compatible with each other within the
coextrusion ing bacteria from following the same path. The needle  process.
Transparent materials are preferred over shield shown herein is merely
exemplary of the many  opaque and translucent materials. It is also within
the possible structures for a needle shield and all these  equivalency and
the purview of the present invention various structures are within the
purview of the in-  to include dual layer barrels not produced bycoextru-
stant invention.                             35  sion but resulting in an
equivalent body portion having Open proximal end 28a of coextruded body
por-  an Inner portion of plastic within a rigid portion where- tion 22a is
connected to flange housing 59 and In-  in the rigid portion is harder than
the inner portion. cludes flange elements 61 which are provided to fa-  A
wide variety of rigid materials are suitable for cilitate handling,
positioning and operating the syr-  the plunger and the piston, if the
piston is separately Inge assembly during filling and medication adminis-
40  fabricated, with injection molded polymers such as tration. Flange
elements 61 also provide stability to  polystyrene, polyethylene,
polypropylene, polytetra- the syringe by preventing it from rolling when it
is  fluoroethylene, and polyvinyl chloride being desir- placed on a table
top orwork surface. Flange housing  able, and polystyrene being preferred.
A lubricant, 59 also Includes housing boss 62 which has a circular  such as
known medical grade silicone lubricants may outside diameterforfrictionally
and removably engag-  45  be applied tothe piston and/orthe inner portion
forre- ing plunger shield 64 which seals the open proximal  ducing the
force required to move the piston along end of the cylindrical body portion
in much the same  the body portion. manner as the needle shield shields the
needle end   Also, a wide variety of rigid materials is suitable of the
syringe. Again, numerous structures are avail-  for the needle shield, the
flange housing and the able for a plunger shield, all of which fall within
the  50  plunger shield with injection moldable polymers such purview of
the instant invention. The structure will be  as polystyrene, polypropylene
and polyethylene be- determined in part on the functional requirements  ing
preferred. The cannula is preferably made of med- and the sterilization
process utilized as well as wheth-  ical grade stainless steel and attached
to the hub er additional protective packaging will be provided for  through
the use of various known means including the syringe assembly.
55   mechanical connection, and adhesives such as heat This alternative
embodiment of Figs. 7-9 can pro-  curable and ultraviolet curable epoxy
adhesives. A vide a self-contained syringe which acts as Its own  wide
variety of commercially available inks may be sterile package, when
properly constructed and ster-  used to form indicla on the barrel. The
inks or coat- ilized. The syringe is accordingly reduced to the  ings
usableforthe instantinvention should be of med- 6    



11                  EP 0 400 404 B1                 12 ical grade quality.
It is desirable that the syringe as-  3. The operable syringe assembly of
Claim 1 or 2 sembly of the present invention be sterile when used.  wherein
said hub (33) includes a cylindrical prox- Accordingly, all components used
in the syringe as-   Imal portion (38) having an outside diameter sembly
should be chosen to withstand the steriliza-   5  greaterthan the inside
diameterofsaid distal end tion process being utilized.
(29) of said cylindrical body portion (22), and said Thus, it can be seen
that the present invention    hub (33) is attached to said distal end (29)
of said provides a simple, straight-forward, reliable, easily  body portion
(22) through an interference fit be- fabricated, syringe assembly having a
plunger and      tween said circular proximal portion (38) of said piston
made of low cost rigid materials such as ther-  10  hub (33) and the inside
diameter of said cylindri- moplastics.
cal body portion (22). 4. The operable syringe assembly of Claims 1 to 3
Claims                                                further including an
elongate cannula (34) having 15      a proximal end (35), a distal end (37)
and a lumen 1. An operable syringe assembly (20) comprising:
therethrough, said cannula attached to said hub a barrel (21) including a
cylindrical body   member (33) so that said lumen is In fluid com- portion
(22) having a longitudinal axis (23), said  munication with said passageway
and said distal body portion (22) forming a side wall (25) spaced  end (37)
of said cannula (34) extends distallyfrom from said axis (23) defining a
chamber (27) for re-  20  said hub.(33). taining fluid, said body portion
(22) including an open proximal end (28) and a distal end portion  5. The
operable syringe assembly of Claims 1 to 4 (29) having a passageway
therethrough In fluid     wherein said body portion (22) is transparent
communication with said chamber (27), and a plunger (40) including an
elongate shaft  25  6. The operable syringe assembly of Claims 1 to 5
portion (41) having a proximal end (43), a distal  wherein said rigid
portion (32) of said side wall end (44) and a rigid piston portion (45) at
said dis-  (25) is made of material selected from the group tal end (44)
having an outside diameter greater    consisting of polyvinyl chloride,
polypropylene, than the inside diameter of said body portion
polyethylene, polycarbonate and polystyrene. (22), said piston portion (45)
slidably positioned   30 in fluid-tight engagement inside said barrel (21),
7. The operable syringe assembly of Claims 1 to 5 said piston portion (45)
capable of moving fluid   wherein said inner portion (31) of said side wall
from said chamber (27) through said passageway     (25) is made of material
selected from the group upon its movement toward said distal end (29),
of polyurethane, polytetrafluoroethylene, and said piston portion (45)
capable of facilitating the   35  thermoplastic elastomers. drawing of
fluid into said chamber (27) through said passageway upon its movement away
from     8. The operable syringe assembly of Claims 1 to 7 said distal end
(29), said proximal end (43) of said  wherein said Inner portion (31) is
made of polyur- plunger (40) extending outwardly from said prox-   ethane
and said rigid portion (32) is made of poly- imal end (43) of said barrel
(21) to facilitate mov-  40  vinyl chloride. Ing said piston portion (45)
with respect to said barrel (21),                                   9. The
operable syringe assembly of Claims 1 to 8 characterized In that
wherein said inner portion (31) has a hardness of said body portion (22)
has a coextruded inner      within the range of about 70A to 90A durometer.
portion (31) of plastic material and a rigid portion   45 (32) of plastic
material surrounding said inner  10. The operable syringe assembly of
Claims 1 to 9 portion (31), said rigid portion (32) having a high-  wherein
said side wall (25) is subject to a corona er hardness than said inner
portion (31), wherein  discharge treatment after which volume measur- said
inner portion (31) and said rigid portion (32)  ing indicla (49) Is applied
to said side wall (25). form an irremovably connected extrudate,   50 and
that the piston (45) has a higher hardness than the inner portion (31) and
Patentansprfche said fluid-tight engagement being caused by said piston
(45) compressing said inner portion (31).  1. BetAtIgbare
Sptitzenvorrichtung (20) mit: 55      sinem Zylinder (21) mit einem
zylindrischen, sine 2. The operable syringe assembly of Claim 1 where-
lingaverlaufende Achas (23) aufweisenden Kor- in said distal end portion
(29) of said barrel (21)  per-Tea  (22), der sine von der Achse (23) is a
separate hub member (33) attached to the      beabstandete Seltenwand (25)
bildet, die eine distal end (29) of said body portion. (22).        Kammer
(27) zur Aufnahme von Fluid definlert, 7    11                  EP 0 400
404 B1                 12 



ical grade quality. It is desirable that the syringe as-  3. The operable
syringe assembly of Claim 1 or 2 sembly of the present Invention be sterile
when used.  wherein said hub (33) includes a cylindrical prox- Accordingly,
all components used in the syringe as-    imal portion (38) having an
outside diameter sembly should be chosen to withstand the steriliza-   5
greaterthan the inside diameterof said distal end tion process being
utilized.                           (29) of said cylindrical body portion
(22), and sad Thus, it can be seen that the present invention     hub (33)
is attached to said distal end (29) of said provides a simple,
straight-forward, reliable, easily  body portion (22) through an
interference fit be- fabricated, syringe assembly having a plunger and
tween said circular proximal portion (38) of said piston made of low cost
rigid materials such as ther-  10  hub (33) and the inside diameter of said
cylindri- moplastics.                                            cal body
portion (22). 4. The operable syringe assembly of Claims 1 to 3 Claims
further including an elongate cannula (34) having 15      a proximal end
(35), a distal end (37) and a lumen 1. An operable syringe assembly (20)
comprising:       therethrough, said cannula attached to said hub a barrel
(21) including a cylindrical body    member (33) so that said lumen is in
fluid com- portion (22) having a longitudinal axis (23), said  munication
with said passageway and said distal body portion (22) forming a side wall
(25) spaced  end (37) of said cannula (34) extends distallyfrom fromsaid
axis (23) defining a chamber (27) forre-  20  said hub.(33). talning fluid,
said body portion (22) including an open proximal end (28) and a distal end
portion  5. The operable syringe assembly of Claims 1 to 4 (29) having a
passageway therethrough in fluid     wherein said body portion (22) is
transparent communication with said chamber (27), and a plunger (40)
including an elongate shaft  25  6. The operable syringe assembly of Claims
1 to 5 portion (41) having a proximal end (43), a distal  wherein said
rigid portion (32) of said side wall end (44) and a rigid piston portion
(45) at said dis-  (25) Is made of material selected from the group tal end
(44) having an outside diameter greater    consisting of polyvinyl
chloride, polypropylene, than the inside diameter of said body portion
polyethylene, polycarbonate and polystyrene. (22), said piston portion (45)
slidably positioned   30 in fluid-tight engagement inside said barrel (21),
7. The operable syringe assembly of Claims 1 to 5 said piston portion (45)
capable of moving fluid   wherein said Inner portion (31) of said side wall
from said chamber (27) through said passageway      (25) is made of
material selected from the group upon its movement toward said distal end
(29),     of polyurethane, polytetrafluoroethylene, and said piston portion
(45) capable of facilitating the  35  thermoplastic elastomers. drawing of
fluid into said chamber (27) through said passageway upon its movement away
from     8. The operable syringe assembly of Claims 1 to 7 said distal end
(29), said proximal end (43) of said  wherein said inner portion (31) is
made of polyur- plunge (40) extending outwardly from said prox-   ethane
and said rigid portion (32) is made of poly- imal end (43) of said barrel
(21) to facilitate mov-  40  vinyl chloride. ing said piston portion (45)
with respect to said barrel (21),                                    9. The
operable syringe assembly of Claims 1 to 8 characterized in that
wherein said inner portion (31) has a hardness of said body portion (22)
has a coextruded inner      within the range of about 70A to 90A durometer.
portion (31) of plastic material and a rigid portion   45 (32) of plastic
material surrounding said Inner  10. The operable syringe assembly of
Claims 1 to 9 portion (31), said rigid portion (32) having a high-  wherein
said side wall (25) is subject to a corona er hardness than said inner
portion (31), wherein  discharge treatment after which volume measur- said
inner portion (31) and said rigid portion (32)  Ing indicia (49) is applied
to said side wall (25). form an irremovably connected extrudate,   50 and
that the piston (45) has a higher hardness than the inner portion (31) and
Patentansprfche said fluid-tight engagement being caused by said piston
(45) compressing said inner portion (31).  1. Betltigbare
Spritzenvorrichtung (20) mit 55      einem Zylinder (21) mit elnem
zylindrischen, eine 2. The operable syringe assembly of Claim 1 where-
lingsverlaufende Achse (23) aufweisenden Kor- in said distal end portion
(29) of said barrel (21)  per-Teil (22), der sine von der Achse (23) is a
separate hub member (33) attached to the      beabstandete Seitenwand (25)
bildet, die eie distal end (29) of said body portion. (22).         Kammer
(27) zur Aufnahme von Fluid definiert, 7    13                  EP 0 400
404 B1                 14 und dereln offenes proximales Ende (28) und ein
dem Ansatzstflck (33) befestigt lst, daM sich das 



distales Endtbil (29) aufweist, durch das emn sich  Lumen in
Fluidverbindung mit dem Durchiala be- In Fluidverbindung mit der Kammer
(27) befin-      findet und das distal, Endo (37) der Kanrle (34) dender
Durchlalg verlauft, und             5       distal von dem Ansatzstflck
(33) absteht. einem StoBe1 (40) mit elnem langgestreckten Schafttell (41)
mit einem proximalen End. (43),  5. BetatIgbare Spritzenvorrichtung nach
einem der elnem distalen Ende (44) und elnem an dem di-      Ansprflche I
bis 4, bel der das Korper-Teil (22) sbtlen Ende (44) befindlichen starren
Kolbenteil   transparent ist. (45), dessen Aulendurchmesser gr908er lst als
10 der Innendurchmesserdes Korper-Teils (22), wo-  6. Betftigbare
Spritzenvorrichtung nach elnem der be! das Kolbenteil (45) in fluiddichtem
Eingriff   AnsprOche 1 bs 5, bel derdas starre Tell (32) der gleitbar in
dem Zylinder (21) angeordnet und in    Seltenwand (25) aus elnem Material
gefertigt lot, der Lage ist, bel seiner Bewegung zu dem dista-    das aus
der Gruppe Polyvinylchlorid, Polypropy- len Ende (29) hin Fluid aus der
Kammer (27)  15    len, Polyethylen, Polycarbonatund Polystyrol ge- durch
den Durchlag zu bewegen, und bel seiner      wahit ist. Bewegung von dem
distalen Ende (29) wag das Einziehen von Fluid durch den Durchlall in die
7. Betftigbare Spritzenvorrichtung nach ainem der Kammer (27) zu
erleichtern, wobei zur Erleichbt-   AnsprOche I bis 5, bel der das
Innenteil (31) der rung der Bewegung des Kolbenteila (45) in bezug   20
Seltenwand (25) aus elnem Material gefertigt ist, auf den Zylinder (21) das
proximale End. (43)      das aus der Gruppe Polyurethan, Polytetrafluor-
des Staoels (40) aus dem proximalen Ende (43)      ethylen und
thermoplastische Elastomere ge- des Zylinders (21) herausragt,
wahit st. dadurch gekennzelchnet, daB das Korper-Teil (22) ein
koextrudlertes In-  25  8. Betitigbare Spritzenvorrichtung nach einem der
nenteil (31) aus Kunstatoffmaterial und ein das    Anspruche I bis 7, beo
der das Innenteil (31) aus Innentebl (31) umgebendes starres Tell (32) aus
Polyurethan und das starre Tell (32) aus Polyvi- Kunststoffmaterial
aufweist, wobel das starre Toil  nyichlorid gefertigt lst. (32) eine
grogere Hirte hat als das Innentebi(31), und das Innenteil (31) und das
starre Teil (32) ein  30  9. Betatigbare Spfitzenvorrichtung nach elnem der
unlosbar verbundenes Extrudat bilden,              Anspriche I bis 8, be!
der das Innenteil (31) eine und daB der Kolben (45) sine grolere Harte hat
Durometer-Harte im Berelch von etwa 70A bba als das Innenteil (31) und der
fluiddichte Eingriff  90A aufwebst. dadurch bewirkt-wird, daS der Kolben
(45) das In- nenteil (31) komprimiert.                  36  10. Betatigbare
Spritzenvorrichtung nach einem der AnsprOche I bbs 9, bel der die
Seitenwand (25) ei- 2. Betltigbare Sprtzenvorrichtung nach Anspruch
ner Koronaentiadebehandlung mit nachfolgender 1, bet der das distble
Endteil (29) des Zylinders  Anbringung von Volumenmeomarkierungen (49) (21)
ein separates Ansatzstick (33) Ist, das an    an der Seltenwand (25)
ausgesetzt ist. dem distalen Ende (29) des Korper-Teils (22) be-  40
festigt lat. Revendlcations 3. Betitgbare Spritzenvorrichtung nach Anspruch
I odor 2, be! der das Ansatzstick (33) ein zylln-  1. Un dispositif ou
ensemble de seringue manoeu- drisches proximales Toil (38) aufweist, dessen
45  vrable (20) comprenant: Aulendurchmesser grf6ler ist als der Innen-
un corps (21) comprenant une partie de durchmesser des distalen Endes (29)
des zylin-     corps cylindrlque (22) ayant un axe longitudinal drischen
Korper-Teils (22), und das Ansatzst~ck    (23), ladite partie de corps
cylindrique (22) for- (33) durch Palsitz zwischen dem kreisformigen
mant une parol lat6rale (25) espac6e par rapport proximalen Teil (38) des
Ansatzstflckes (33) und   5o  audit axe (23), d6finissant une chambre (27)
pre- dem Innendurchmesser des zylindrischen Kor-        vue pour contenir
un fluide, ladite partie de corps per-Tells (22) an dem distalen Ende (29)
des K8r-  cylindrique (22) comprenant une extrdmNt6 proxi- per-Teiis (22)
befeOtigt ist.                      male ouverto (28) et une partie
d'extremte6 dista- le (29) munie d'un canal traversant, en communi- 4.
Betatigbare Spritzenvorrichtung nach elnem der  55  cation fluidique avec
ladite chambre (27), et Anspruche I bis 3, ferner mit etner langgestreck-
un plongeur (40) comprenant une partie ten KanGle (34) mit einem proximalen
Ends (35),    en formo de tige allongee (41) munie d'une extre- elnem
distalen Ends (37) und einem durch sle       mite proximale (43), d'une
extr6mite distale (44) verlaufenden Lumen, wobei die Kanfle derart an
et d'une partie formant piston rigide (45) our ladi- 8    15
EP0400404B1                     16 to extremite distale (44), dont Is
diametre ext4-  ledit element formant embout (33) de maniere 



rieur oet superieur au diametre int6riour de ladit  que ledit passage soit
en communication fluldi- partio de corps cylIndrique (22), ladito partie
for-  quo avec Iodit canal et quo lextr6mit6 distale (37) mant piston (45)
6tant mont6e glissante, etant en-   5  de ladie canule (34) se prolongs de
manilre dis- gag6e de facon Mtanche aux fluides, A l'interieur  tale A
partir dudit ombout (33). J)      dudit corps de seringue (21), ladito
parffe formant piston (45) etantsusceptible de d6placer la fluldo  5.
L'ensemble de seringue manoouvrable solon les venant de ladito chambre (27)
a travers ledit pas-  rovendicaflons I A 4, dans lequel ladite partle de
sage lore de son d6placoment vers ladit extre-  1o  corps cylindrique (22)
est transparentb. mite distale (29), ladito partie formant piston (45)
etant susceptiblo de faciliter l'aspiration du fluids  6. L'ensemble de
seringue manoeuvrable selon lea dans laditb chambre (27) A travers ledit
canal lors  revendications 1 A 5, dans lequel ladito partie ri- de son
d6placement A partir de ladito extremite    gide (32) de laditb paroi
lat6rale (25) eat r6alls6e distale (29), ladte extremit6 proximale (43)
dudit  f5  A partir d'un mat6riau cholsi parmi le groupo plongeur (40)
etantdirig6e vers 1'ext6rieura partir  constitu6 par le chlorure de
polyvinyie, le polypro- de ladite extr6mit6 proximale (43) dudit corps (21)
pytene, Is polyethylbne, le polycarbonate et Io po- pour faciliter le
deplacement de laditb partie for-  tystyrene. mant piston (45) par rapport
audit corps (21), ca- racterise en ce quo laditb partie en formo do   20
7. L'ensemble de seringue manoeuvrable solon lea corps cyllndrique (22)
comprend une partle Inte-   revendications I a 5, dans lequol ladite partie
In- deure cooextrudee (31) en matiere plastique et     t6rioure (31) de
ladibo paroi lat6rale (25) eat rea- une partise rigide (32) en matiere
plastique entou-  lieae A partir d'un mat6riau choisi parmi le groups rant
ladito partfo int6rioure (31), ladito partle rigi-  comprenant Io
polyur6thane, le polytetrafluore- de (32) ayant une durete superieure a
cells de la-  26  thyiene et les 6lastometres thermo-plastiques. dito
partio int6rieure (31), de manibre quo ladite partfe int6rieure (31) et
ladite partie rigide (32)  8. L'ensemble de sofingue manoeuvrable solon les
forment un er6ment extrud6 ferrement assem-        revendications I a 7,
dans loquel ladito partle in- ble, et quo la duret6 dudit piston (45) solt
supe-  terieure (31) eat realisee en polyur6thane ot ladi- rieure A cels de
la partie Int6rieure (31) et quo le-  30  to partle rigide (32) eat
r6alisee en chlorure de dItcontactdtanche auxitquides soltassure parle-
polyvinyle. dit piston (45) comprimant tadits partle interieure (31).
9. L'ensemble de seringue manoeuvrable solon les revendlcations I A 8, dans
loquel la duret6 de la- 2. L'onsembie de seringue manoeuvrable solon la  35
dito partle interieure (31) ost compriso dans la revendication 1, dans
loquel ladite partle d'extre-  gammo d'envron 70A A 90A du durometre. mit6
distale (29) dudit corps (21) est un el6mont independant formant embout
(33) fixe sur l'extr6-  10. L'ensemble de seringue manoeuvrable solon les
mite distalo (29) de ladite partie de corps cylindri-  revendications 1 A
9, dans loquel laditb paroi la- quo (22).
40     terale (25) est soumise A un traitement par offet corona, a la suito
duqudl les repbres de mesure 3. Llensemble de seringue manoeuvrable solon
la       de volume (49) sont appos6s sur ladit paroi la- revendication I ou
2, dana lequel ledit embout     tale (25). (33) comprend une partle
d'extr6mite proximale cylindrique (38) dont le diambtre exterieur est su-
45 pirieur au diametre Int6rieur de ladito extremite distale (29) de ladite
partle de corps cylindrique cylindrique (22), et ledit embout (33) eat fix6
sur ladito extr6mite distale (29) de ladito partie de corps cyiindrlque
(22) moyennant un ajustement  so serre entre laditb partie d'extrhmltt
proximale cir- culaire (38) dudit embout (33) et le diametre Inte- rleur de
laditb partie de corps cylindrique (22). 4. L'onsemble de seringue
manoeuvrable solon les  ws revendications I A 3, comprenant on outre une
canule allong6e (34) munle d'une extrdmitb proxi- male (35), d'une
extremitb distale (37) et d'un passage traversant, ladite canule etant f
xMe sur 0    


