
SYRINGE HAVING A HINGED NEEDLE SHIELD FIELD OF THE INVENTION
The present invention relates generally to single use syringes having
safety 5 features and more specifically to a syringe having a hinged
needle assembly and a hinged needle shield assembly for use with a
syringe. BACKGROUND OF THE INVENTION Accidental needle sticks with
new unused needle can cause injury and render 10 the needle unfit for
further use. Accidental needle sticks with a used needle can transmit
disease. As a result, most prior art needle assemblies have a needle
shield. Some prior art needle shields define a rigid sleeve that can
be manually telescoped over a needle cannula. This procedure requires
a healthcare worker to hold the syringe barrel in one hand and the
shield in the other. Some medical procedures 15 require the
application of pressure to the penetration site after the needle has
been removed. Thus, healthcare workers are often unable to use both
hands for shielding the needle cannula. In these situations, workers
merely deposit the used medical implement on a nearby surface with
the intention of shielding at a more convenient time. However, until
the needle is shielded or properly disposed of, it presents a
20potential danger to other people.       A needle shield which is
hinged near the base of the needle has the advantage of allowing one
handed needle reshielding. Thus providing the opportunity for
reshielding, under most circumstances, immediately after use.
Accordingly, a number of prior art needle shield assemblies have been
developed 25 that include such needle shields.       Various means
have been provided for locking a hinged needle shield in the closed,
needle protecting, position. Deflectable members have been provided
in the needle shield for engaging the needle upon shielding and
preventing subsequent unshielding of the needle. Such members trap
the needle within the needle shield. 



30 Locking has also been accomplished by locking engagement of the
needle shield with structure near the base of the needle.
Although hinged needle shields are known in the art, there is still a
need for an improved hinged needle shield that is automatically
locking, cost effective, easy to manufacture and having improved
safety features.  SUMMARY OF THE INVENTION       A syringe assembly
includes a syringe barrel having an elongate body defining a chamber
for retaining fluid, an outside surface, and open proximal end and a
distal end including a tip having a passageway therethrough in fluid
communication 5 with the chamber. Distal end further includes a
barrel collar concentrically surrounding the tip. A needle assembly
includes a needle cannula having a proximal end, a distal end and a
lumen therethrough and a hub having an open proximal end including a
cavity therein and a distal end attached to the proximal end of the
needle cannula so that lumen of the needle cannula is in fluid
communication with the cavity 10 of the hub. The needle assembly is
removably attached to the syringe barrel through frictional
engagement of the cavity in the hub and the tip on the barrel. A
!plunger includes an elongate body portion having a proximal portion,
a distal portion and a stopper slidably positioned in fluid tight
engagement with the inside surface of the barrel for drawing fluid
into and driving fluid out of the chamber by movement of the 15
stopper relative to the barrel. The elongate body portion extends
outwardly from the open end of the syringe barrel. A collar is
rotatably connected to the outside surface of the barrel collar. An
elongate needle shield is hingedly connected to the collar. The
needle shield includes two side walls defining a longitudinal opening
and a back wall between the side walls defining a recess having an
interior surface. The needle 20 shield is capable of pivoting from an
open position wherein the needle cannula is exposed, to a close
needle protecting position wherein the distal end of the needle
cannula is within longitudinal opening of the shield. Structure for
locking the needle shield in the closed needle protecting position
when the needle shield is pivoted into the closed position is
provided. The structure includes an arm projecting from the 25
interior surface of the needle shield. The arm has a free end
positioned so that when the needle shield is pivoted to the closed
position, the needle cannula moves past the free end and is trapped
in the needle shield by the arm. Structure for locking further
includes a locking projection on the proximal end of the needle
shield for lockingly engaging a ledge on the collar when the needle
shield is pivoted to the 30 closed position. A protuberance in the
recess at the distal end of the needle shield is positioned to
contact the hub when the needle shield is pivoted into the closed
position to help prevent over-rotation of the needle shield past the
needle protecting position. The tab on each of the side walls at the
longitudinal opening of the needle shield is provided. The tabs have
angled guide surfaces converging toward the 



longitudinal opening for guiding the needle cannula into the
longitudinal opening when the needle shield is being pivoted to the
closed position. Spring structure connects the collar and the needle
shield for urging the needle shield toward the closed needle
protecting position. 5The syringe assembly may further include a
rigid elongate needle cover  having a distal end and an open proximal
end and a side wall therebetween defining the receptacle. The needle
covers removably engaged with the hub and contains needle cannula and
is intended to protect the needle cannula before the syringe is used
for injection and to prevent accidental positioning of the elongate
needle shield 10in the closed position.       The protuberance in the
recess of the needle shield can take other shapes such as a
transverse rib extending between the side walls of the needle shield
or a transverse rib having a transverse hub guiding surface. The
needle shield may contain two stiffening walls, each stiffening wall
15 running parallel and outside of one of the side walls defining
side channels outside of the longitudinal opening of the needle
shield. With the needle shield having stiffening walls, the tabs may
traverse the side channels to prevent the needle cannula from
entering the side channels. A spring structure for urging the needle
shield toward the closed position includes an over-center hinge which
is substantially 20unbiased when the needle shield is in the open
position. The needle shield may be hingedly connected to the collar
by a living hinge. The syringe assembly may include spring means
comprising an over-center hinge extending from the collar to the
proximal end of the needle shield. 



The needle shield, the collar, the living hinge and the over-center
hinge may 25be a unitary structure integrally molded with
thermoplastic material.       Locking projection on the needle shield
may include two locking projections facing each other and projecting
from the side walls of the needle shield into the recess.
The barrel collar of the syringe barrel may include an internal
thread. The hub 30may include radial projections on its proximal end
for engaging the internal thread of the barrel collar for holding the
needle assembly securely to the barrel.      The stopper may be made
of material selected from the list consisting of thermoplastic
elastomers, natural rubber, synthetic rubber, thermoplastic materials
and combinations thereof.        An alternative embodiment of the
present invention includes a needle shield assembly for use with a
barrel having an elongate body defining a chamber for retaining
fluid, an outside surface, an open proximal and a distal end
including a tip having a passageway therethrough in fluid
communication with the chamber, and a 5 barrel collar concentrically
surrounding the barrel tip, a needle cannula having a proximal end, a
distal end and a lumen therethrough, and a hub having an open
proximal end including a cavity therein and a distal end attached to
the proximal end of the cannula so that the lumen is in fluid
communication with the cavity. The needle assembly is removable
attached to the barrel through frictional engagement 10 of the cavity
in the hub and the tip on the barrel. The needle shield assembly
comprises a collar rotatably connected to the outside surface of the
barrel collar, an elongate needle shield is hingedly connected to the
collar, the needle shield includes two side walls defining the
longitudinal opening and a back wall between the side walls defining
a recess having an interior surface. The needle shield is capable of
15 pivoting from an open position wherein the needle cannula is
exposed to the closed needle protecting position wherein the distal
end needle cannula is within the longitudinal opening of the needle
shield. Structure for locking the needle shield in the closed needle
protecting position when the needle shield is pivoted into the closed
needle protecting position includes an arm projecting from an
interior surface 



20 of the needle shield. The arm includes a free end positioned so
that when the needle shield is pivoted to the closed position, the
needle cannula moves past the free end and is trapped in the needle
shield by the arm. Structure for locking further includes a locking
projection on the proximal end of the needle shield for locking
engaging a ledge on the collar when the needle shield is pivoted to
the closed 25 position. A protuberance in the recess at the proximal
end of the needle shield is positioned to contact the hub when the
needle shield is pivoted in the closed position to help prevent
over-rotation of the needle shield past the close needle protecting
position. A tab on each of the side walls at the longitudinal opening
is provided. Each tab includes an angled guide surface converging
toward the longitudinal 30 opening for guiding the needle into the
longitudinal opening when the needle shield is being pivoted to the
closed position. A spring connected to the collar and the needle
shield is provided for urging the needle shield toward the closed
needle protecting position.  BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is an exploded perspective view of the syringe assembly of the
present invention. Fig. 2 is a perspective view of the syringe
assembly of the present invention. 5Fig. 3 is a cross-sectional side
elevational view of the syringe assembly of the present invention
with the plunger in position to perform an injection. Fig. 4 is a
cross-sectional side elevational view of the syringe assembly of Fig.
3 with the plunger in the position after an injection has been
performed. 



Fig. 5 is an enlarge cross-sectional side elevation view of the
distal end of the 10syringe assembly of Fig. 4.       Fig. 6 the side
elevational view of the needle shield assembly of the present
invention. Fig. 7 is a bottom plan view of the elongate needle shield
of Fig. 6. Fig. 8 is a cross-sectional view of the needle shield of
Fig. 7 taken along line 158-8. Fig. 9 is a cross-sectional view of
the needle shield of Fig. 7 taken along line 9-9.       Fig. 10 is a
bottom plan view of the syringe assembly of the present invention
showing the needle shield in the closed needle protecting position.
20Fig. 11 is a cross-sectional view of the syringe assembly of Fig.
10 taken along line 11-11.       Fig. 12 is a bottom plan view of an
alternative needle shield assembly of the present invention. 



Fig. 13 is a bottom plan view of another alternative embodiment of
the needle 25shield assembly of the present invention.       Fig. 14
is a cross-sectional view of the needle shield assembly Fig. 13 taken
along line 14-14.       Fig. 15 is cross-sectional view of an
alternative embodiment of the elongate needle shield having a
protuberance in the shape of a tapered boss. 30Fig. 16 is a
cross-sectional view of another alternative embodiment of the
elongate needle shield of the present invention. This embodiment
includes a protuberance in the form of a transverse rib with a
concave needle hub holding portion.        Fig. 17 is a
cross-sectional view of another alternative embodiment of the
elongate needle shield of the present invention. This embodiment
includes a protuberance in the form of a transverse rib having a
concave hub guiding surface. 5DETAILED DESCRIPTION       While this
invention is satisfied by embodiments in many different forms, there
are 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 and are not intended to limit the invention 10 to the
embodiments illustrated. The scope of the invention will be measured
by the appended claims and their equivalents.       Referring to
Figs. 1-11, a syringe assembly 20 of the present invention includes a
syringe barrel 21 having an elongate body 22 defining a chamber 23
for retaining fluid 25, an outside surface 27 and open proximal end
28 and a distal end 



15 29 including a tip 31 having a passageway therethrough in fluid
communication with the chamber. The distal end of the barrel
preferably includes a barrel collar 33 concentrically surrounding the
tip.       A needle assembly 37 includes a needle cannula 38 having a
proximal end 39 a distal end 40 and a lumen 41 therethrough and a hub
43. The hub includes an 20 open proximal end 44 having a cavity 45
therein and a distal end 46 attached to the proximal end of the
needle cannula so that the lumen is in fluid communication with the
cavity. The needle assembly is removably attached to the barrel
through frictional engagement of the cavity in the hub and the tip on
the barrel. The plunger 49 includes an elongate body portion 50
having a proximal 25 portion 51, a distal portion 52 and a stopper 55
slidably positioned in fluid-tight engagement with the inside surface
of the barrel for drawing fluid into and driving fluid out of the
barrel chamber by movement of the stopper relative to the barrel. The
elongate body portion extends outwardly from the open end of the
barrel. A needle shield assembly 57 includes a collar 58 rotatably
connected to the 30 outside surface of the barrel collar and hingedly
connected to an elongate needle shield 61. The needle shield includes
two side walls 62 defining a longitudinal opening 63 and a back wall
64 between the side walls defining a recess 65 having an interior
surface 67. The needle shield in this embodiment is connected to the
collar through a living hinge 81. The needle shield is capable of
pivoting from an  open position wherein the needle cannula is
exposed, as best illustrated in Figs. 2-5, to a closed needle
protecting position wherein the distal end of the needle cannula is
within the longitudinal opening of the shield. Structure for
automatically locking the needle shield in the needle protecting 5
position when the needle shield is pivoted into the needle shielding
position includes, in this embodiment, at least one arm 69 projecting
from the interior surface of the needle shield. The arm includes a
free end 70 positioned so that when the needle shield is pivoted to
the close position, the needle cannula moves past the free end of the
arm and is trapped in the needle shield by the arm. Structure for
automatically 



10  locking the needle shield in the closed needle protecting
position further includes a locking projection on the proximal end of
needle shield. In this embodiment, there are two locking projections
71 on the proximal end of the needle shield for lockingly engaging a
ledge 73 on the collar when the needle shield is pivoted into the
closed needle protecting position. 15A rigid elongate needle cover 94
includes a distal end 95, an open proximal end 97 and a side wall
therebetween defining a receptacle 99 in the needle cover. Before
use, as illustrated in Fig. 2, needle cover 94 is removably engaged
to hub 43 with needle cannula 38 in the needle cover receptacle.
Preferably, the syringe assembly is sterilized in a protective
package with the needle cover in place. The 20 needle cover provides
a contamination barrier for the needle after the syringe assembly is
removed from the sterile package. Accordingly, the user is assured of
a clean needle at the time of first use. At the time of first use,
the needle cover is removed by overcoming the engagement forces
between the hub and the open proximal end of the needle cover. The
needle cover also provides an advantage in 25 that while it is in
position on the hub, the needle shield cannot be rotated into the
closed needle protecting position. A protuberance in the recess of
the needle shield at the proximal end of the needle shield is
positioned to contact the hub when the needle shield is pivoted into
the closed needle protecting position to help prevent over-rotation
of the needle 30 shield past the needle protecting position. In this
embodiment, the protuberance is a transverse rib 74 extending between
side walls 62 of the needle shield, as illustrated in Fig. 9. It is
an important feature of the present invention that the needle shield
is 



structured to prevent over-rotation of the needle shield as it is
pivoted into the closed needle protecting position. As can be seen in
Fig. 11 transverse rib 74 contacts  needle hub 43 to resist
over-rotation. Over-rotation can cause the needle shield to contact
the needle cannula and bend the needle cannula if excessive force is
used. When excessive force is discontinued, the needle shield will
relax to its normal position with the sharp end of the needle close
to or extending outwardly from the 5longitudinal opening of the
needle shield so that it is no longer adequately protected by the
needle shield.       The needle shield in this embodiment preferably,
but not necessarily, includes two stiffening walls 75 which enhance
the rigidity of the needle shield. Each stiffening wall 75 runs
parallel and outside of one of the side walls 62 defining side 10
channels 76 outside of the longitudinal opening of the needle shield.
The extra width of the needle shield in the area of the stiffening
walls provides a larger contact surface for the user to apply digital
force when pivoting the needle shield to the closed position. A tab
77 is connected to each of the side walls 62 at the longitudinal
opening 15 of the needle shield. The tabs have angled guide surfaces
79 converging toward longitudinal opening 63 of the needle shield for
guiding the needle cannula into the longitudinal opening when the
needle shield is being pivoted to the closed needle protecting
position. Tabs having angled guide surfaces are an important feature
of the present invention since they help guide the needle into the
recess of the needle 20 shield thus helping to prevent the needle
from being outside of the recess when the needle shield is in the
closed needle protection position. In this embodiment, tabs also
prevent the needle from entering the side channels when the needle
shield is being pivoted into the closed position. 



As best illustrated in Fig. 3, sharpened tip 42 of needle cannula 38
is 25 sharpened to a bevel shape having a bevel surface 48 oriented
at angle A with respect to the longitudinal axis of the needle
cannula. Bevel surface 48 faces direction B. The rotational
connection of the collar to the barrel collar is an important feature
of the present invention because it allows rotation of the needle
shield around the barrel so that the bevel surface faces the side of
the barrel where the 30 needle shield is located. Rotation of the
needle shield to this position makes it easier to insert the needle
into a patient's vein. Accordingly, it is desirable to have bevel
surface 48 facing the same side of the needle assembly as the needle
shield when the needle shield is in the open position, so that the
needle shield does not interfere  with the positioning of the syringe
close to the patient's body, for example, the patient's arm, when
attempting to gain access into a vein.       The needle shield
assembly also includes an over-center hinge assembly 80 connected to
collar 58 and needle shield 61 for allowing the needle shield to
pivot to 5 the closed needle protecting position and for urging the
needle shield toward the closed needle protecting position.
Specifically, a hinge which in this embodiment is a living hinge 81,
hingedly connects the collar to the needle shield. Hinge 81 is a
substantially nonbiasing hinge member which defines rotational path
of the needle shield from the open position through the closed needle
protecting position. Hinge 10 81 in combination with spring element
82 forms the over-center hinge assembly. Spring element 82 in this
preferred embodiment includes a first segment 83 and a second segment
84 orthogonally aligned to one and other in an unbiased condition as
illustrated in Figs. 3-6. However, first and second segments 83 and
84 of spring element 82 can be resiliently deflected from the
unbiased angled alignment into a 15 more linear alignment. Rotation
of the needle shield from the open position toward the closed
position will cause segments 83 and 84 to be deflected from the right
angle condition shown in Figs. 3-6 towards a more linear orientation.
The user of the syringe assembly must manually overcome the forces
attributable to the resiliency of spring element 82 to move the
needle shield to an intermediate position between the 20 open
position and the closed position. The resiliency inherent in spring
element 82 will urge the spring segment back toward an undeflected
right angle condition. This resiliency will effectively propel the
needle shield toward the closed needle protecting position. The
self-propelling attributes of the over-center hinge are desirable to
facilitate one-hand shielding of the needle. Also important is the
fact that spring 25 element 82 is in a stable condition in the
orientation illustrated in Figs. 3-6 with virtually no stored energy
exerting pressure on the plastic components of the needle shield
assembly. Stored energy acting on plastic can affect the reliability
and performance of the part. In this instance, however, the stored
energy is accumulated only after the needle shield is rotated from
the open position toward the closed 



30 position. The accumulated energy then performs work for the user
by urging the needle shield toward the closed needle protecting
position of Fig. 11. Spring element 82 will, preferably, be stable
with, preferably, little or no stored energy while in the closed
position illustrated in Fig. 11. In this embodiment, the needle
shield,  the collar, the living hinge and the spring element are a
unitary structure integrally molded of thermoplastic material.
It is unfortunate that sometimes the people who most need the benefit
of a syringe assembly with needle protecting features are the least
able to afford such 5 protection. This is especially true for mass
immunization programs in underdeveloped countries. Lower priced
products allow more products to be purchased for these programs. The
needle shield assembly of the present invention having a transverse
rib to prevent over-rotation and tabs with angled guide surfaces to
guide the needle into the needle cannula into the recess of the
needle shield allow 10 the needle shield assembly to be made with
less plastic at a correspondingly lower price since the plastic
material is the major determiner of high volume product price. In
using less plastic the needle shield assembly can be less rigid and
more likely to deflect if the user applies excessive digital pressure
to the needle shield to rotate it into the closed position. This
digital pressure can cause the needle shield and/or the 15  hinge
between the needle shield and the collar to deflect left or right
wherein the needle could avoid the cavity in the shield and/or to
over-rotate and deflect the shield which can bend the needle causing
it to protrude out of the longitudinal opening of the needle shield.
The tabs with angled guide surfaces compensates for left and right
deflection and the transverse rib compensates for possible
over-rotation while 20 moving the needle shield through the closed
position. Accordingly, a needle shield having the inventive features
of present embodiment can be made using less plastic material and
sold for less money, allowing more people to benefit from the safety
features of the needle shield assembly than otherwise would be
possible. It is preferred that the barrel collar include an internal
thread 34 and the hub 25  include radial projections 47 on its
proximal end for engaging thread 34 for holding the needle assembly
securely to the barrel. To attach the needle assembly to the barrel
with these new elements, the user places the needle hub cavity over
the barrel tip so that radial projections 47 on the hub engage thread
34 in the barrel collar. The needle assembly then rotated or screwed
into the locking collar so that the needle 30  assembly is held
tightly on the distal end of the syringe barrel through interaction
of the thread and the projections and a frictional interference
between tip 31 on the barrel and cavity 45 and the hub. It is within
the purview of the present invention to include a needle assembly
having one-piece construction where the barrel and the 



hub are formed of one piece and the needle cannula is attached
directly to the hub portion of the barrel without the use of a
removable hub.       It is preferred but not necessary that the
stopper be a separate element attached to the elongate body portion
of the plunger and that it is made of material 5 selected from the
list consisting of thermoplastic elastomers, natural rubber,
synthetic rubber, thermoplastic materials and combinations thereof.
It is also within the purview of the present invention to have a
one-piece plunger where the stopper and the plunger rod and
integrally formed. In operation, the syringe assembly can be filled
from a vial ampule or other 10 suitable container using known safe
procedures. The syringe is filled by inserting the needle cannula
into a vial and withdrawing plunger 49. This will cause liquid to be
drawn the lumen of the needle cannula and into chamber 23 and best
illustrated in Fig. 3. Fluid 25 in chamber 23 can now be injected
into a patient or delivered in another suitable manner such as
through the pierceable septum of a catheter 15 connector. This occurs
by applying axial force to the thumb-press 53 to cause plunger 49 to
advance within the barrel thereby expelling fluids through the lumen
of the needle cannula. At the completion of the injection process,
the plunger is positioned as illustrated in Figs. 4-5. The user can
then, using one hand, grasp the syringe barrel and apply digital
force, such as through the thumb, to rotate the 20 needle shield from
the open position through an intermediate position wherein the
over-center hinge is energized and the needle shield will advance
towards the closed needle protecting position. Additional force may
be necessary for the user to lock the needle shield in the closed
needle protecting position. In this position, the needle cannula is
held in the shield by arm 69 and the needle shield is locked in the
closed 25 position through the action of the engagement of locking
projections 71 on the needle shield and ledge 73 on the collar, as
illustrated in Figs. 10 and 11.       Fig. 12 illustrates an
alternative embodiment of the present invention. This embodiment
functions substantially similar to the embodiment of Figs. 1-11. In
this alternative embodiment, needle shield assembly 157 includes an
elongate needle 30 shield 161 hingedly connected to a collar. The
needle shield includes two side walls 162 defining a longitudinal
opening 163 and a back wall 164 between the side walls defining a
recess 165. A plurality of tabs, in this case six tabs 177, having
guide surfaces 179 converging toward longitudinal opening 163 of the
needle shield for 



guiding the needle cannula into the longitudinal opening when the
needle shield is being pivoted to the closed needle protecting
position.       Figs. 13 and 14 illustrate another alternative
embodiment of the present invention. This embodiment functions
substantially similar to the embodiment of Figs. 5 1-11. In this
alternative embodiment, needle shield assembly 257 includes an
elongate needle shield 261 hingedly connected to a collar. The needle
shield includes two side walls 262 defining a longitudinal opening
263 and a back wall 264 between the side walls defining a recess 265.
A plurality of tabs, in this case two tabs 277, having guide surfaces
279 converging toward longitudinal openings 263 of 10 the needle
shield for guiding the needle cannula into the longitudinal opening
when the needle shield is being pivoted to the closed needle
protecting position. In this embodiment, the tabs extend outwardly
beyond the side channels creating longer guide surfaces 279 to
contain the needle sooner and provide a shallower angle for the guide
surface to less abruptly guide the needle cannula toward the recess.
15 Fig. 15 illustrates an alternative embodiment of the elongate
needle shield of the present invention. In this embodiment, an
elongate needle shield 361 includes two side walls 362 defining a
longitudinal opening 363 and a back wall 364 between the side walls
defining a recess 365 having an interior surface 367. A protuberance
374 in the form of a tapered boss projects from interior surface 367
and is positioned 20 to contact the hub when the needle shield is
pivoted into the closed needle protecting position to help prevent
over-rotation of the needle shield past the needle protecting
position.       Fig. 16 illustrates another alternative embodiment of
the elongate needle shield of the present invention. In this
embodiment, an elongate needle shield 461 25 includes two side walls
462 defining a longitudinal opening 463 and a back wall 464 between
the side walls defining a recess 465 having an interior surface 467.
A protuberance in the form of a transverse rib 474 having a hub
receiving recess 478 projects from interior surface 467 and is
positioned to contact the hub when the needle shield is pivoted into
the closed needle protecting position to help prevent 30over-rotation
of the needle shield past the needle protecting position.       Fig.
17 illustrates another alternative embodiment of the elongate needle
shield of the present invention. In this embodiment, an elongate
needle shield 561 includes two side walls 562 defining a longitudinal
opening 563 and a back wall 564 between the side walls defining a
recess 565 having an interior surface 567. A 



protuberance in the form of a transverse rib 574 having a concave hub
guiding surface 578 projects from interior surface 567 and is
positioned to contact the hub when the needle shield is pivoted into
the closed needle protecting position to help prevent over-rotation
of the needle shield past the needle protecting position. The 5
concave hub guiding surface is very desirable since it helps
compensate for excessive force applied to the needle shield which can
misalign recess 565 in the needle shield with respect to the needle
cannula. Specfically, the concave hub guiding surface of a misaligned
needle shield will contact the hub earlier in the needle shield's
rotation into the closed position, to help guide the needle shield 10
toward a central position wherein the needle cannula enters more
toward the center of recess 565 than with a straight transverse rib.
Claims:  1. A syringe assembly comprising: a syringe barrel having an
elongate body defining a chamber for retaining fluid, an outside
surface, an open proximal end and a distal end including a tip having
a passageway therethrough in fluid communication with said chamber,
said distal end further including a barrel collar concentrically
surrounding said tip; a needle assembly including a needle cammla
having a proximal end, a distal end and a lumen therethrough, and a
hub having an open proximal end including a cavity therein and a
distal end attached to said proximal end of said needle cannula so
that said lumen is in fluid communication with said cavity, said
needle assembly being removably attached to said .barrel through
frictional engagement of said cavity in said hub and said tip; a
plunger including an elongate body portion having a proximal portion,
a distal portion and a stopper slidably positioned in fluid-tight
engagement with said inside surface of said barrel for drawing fluid
into and driving fluid out of said chamber by movement of said
stopper relative to said barrel, said elongate body portion extending
outwardly from said open proximal end of said barrel; a collar
rotatably connected to said outside surface at said barrel collar; 



an elongate needle shield hingedly comtected to said collar, said
needle shield having two side walls defining a longitudinal opening
and a back wall between said side walls defining a recess having an
interior surface, said needle shield capable of pivoting from an open
position wherein said needle cannula is exposed, to a closed needle
protecting position wherein said distal end of said needle caimula is
within said longitudinal opening of said shield;  two stiffening
walls, each stiffening wall having a distal end and a proximal end
and running parallel and outside of one of said side walls defining
side channels outside of said longitudinal opening of said needle
shield; means for locking said needle shield in said needle
protecting position when said needle shield is pivoted into said
needle protecting position including an arm projecting from said
interior surface of said needle shield, said arm having a free end
positioned so that when said needle shield is pivoted to said closed
position, said needle cannula moves past said free end and is trapped
in said needle shield by said aim, said means for locking further
including a locking projection on said proximal end of said needle
shield for lockingly engaging a ledge on said collar when said needle
shield is pivoted into said closed position; a protuberance in said
recess at said proximal end of said needle shield positioned to
contact said hub when said needle shield is pivoted into said needle
protecting position to help prevent over-rotation of said needle
shield past said needle protecting position; a tab on each side of
said side walls at said longitudinal opening, said tabs traversing
said side channels between the distal end and the proximal end of
each stiffening wall to prevent said needle cammla from entering said
side channels and having angled guide surfaces converging toward said
longitudinal opening for guiding said needle cannula into said
longitudinal opening when said needle shield is being pivoted to said
needle protecting position; and spring means connected to said collar
and said needle shield for urging said needle shield toward said
needle protecting position.    2. The syringe assembly of claim 1
further including a rigid elongate needle cover having a distal end
and an open proximal end and a sidewall therebetween defining a
receptacle, said needle cover removably engaging said hub and
containing said needle cammla in said receptacle.   3. The syringe
assembly of claim 1 wherein said protuberance is a transverse rib
extending between said two side walls of said needle shield.   4. The
syringe assembly of claim 1 wherein said protuberance is a transverse
rib having a concave hub guiding surface. 



5. The syringe assembly of claim 1 wherein said spring means is
substantially unbiased when said needle shield is in said open
position.   6. The syringe assembly of claim 1 wherein said needle
shield is hingedly connected to said collar by a living. hinge.   7.
The syringe assembly of claim 6 wherein said spring means comprises
an over-center hinge extending from said collar to said proximal end
of said needle shield.   8. The syringe assembly of claim 7 wherein
said needle shield, said collar, said living hinge and said
over-center hinge are a unitary structure integrally molded of
thermopl as-ti c material.   9. The syringe assembly of claim 1
wherein said locking projection includes two locking projections
facing each other and projecting from said side walls into said
recess.   10. The syringe assembly of claim 1 wherein said barrel
collar includes an internal thread.   11. The syringe assembly of
claim 10 wherein said hub includes radial projections on its proximal
end for engaging said thread for holding said needle assembly
securely to said barrel.   12. The syringe assembly of claim 1
wherein said stopper is made of material selected from the list
consisting of thermoplastic elastomers, natural rubber, synthetic
rubber, thermoplastic materials and combinations thereof    13.A
needle shield assembly for use With a barrel having an elongate body
defining a chamber for retaining fluid, an outside surface, an open
proximal end and a distal end including a tip having a passageway
therethrough in fluid conummication with said chamber, said distal
end further including a barrel collar concentrically surrounding said
tip and a needle assembly including a needle cammla having a proximal
end, a distal end and a lumen therethrough and a hub having an open
proximal end including a cavity therein and a distal end attached to
said proximal end of said needle cannula so that said lumen is in
fluid communication with said cavity, said needle assembly being
removably attached to said barrel through frictional engagement of
said cavity in said hub and said tip comprising; 



a collar rotatably connected to said outside surface at said barrel
collar; an elongate needle shield hingedly connected to said collar,
said needle shield having two side walls defining a longitudinal
opening and a back wall between said side walls defining a recess
having an interior surface, said needle shield capable of pivoting
from an open position wherein said needle cannula is exposed, to a
closed needle protecting pos ition wherein said distal end of said
needle cammla is within said longitudinal opening of said shield; two
stiffening walls, each stiffening wall having a distal end and a
proximal end and running parallel and outside of one of said side
walls defining side channels outside of said longitudinal opening of
said needle shield; means for locking said needle shield in said
needle protecting position when said needle shield is pivoted into
said needle protecting position including an ann projecting from said
interior surface of said needle shield, said arm having a free end
positioned so that when said needle shield is pivoted to said closed
position, said needle  cannula moves past said free end and is
trapped in said needle shield by said am, said means for locking
further including a locking projection on said proximal end of said
needle shield for lockingly engaging a ledge on said collar when said
needle shield is pivoted into said closed position; a protuberance in
said recess at said proximal end of said needle shield positioned to
contact said hub when said needle shield is pivoted into said needle
protecting po si- fion to help prevent over-rotation of said needle
shield past said needle protecting position; a tab on each side of
said side walls at said longitudinal opening, said tabs traversing
said side channels between the distal end and the proximal end of
each stiffening wall to prevent said needle cammla from entering said
side channels and having angled guide surfaces converging toward said
longitudinal opening for guiding said needle cannula into said
longitudinal opening when said needle shield is being pivoted to said
needle protecting position; and spring means connected to said collar
and said, needle shield for urging said needle shield toward said
needle protecting position.   14. The needle shield assembly of claim
13 wherein said protuberance is a transverse rib extending between
said two side walls of said needle shield. 



15. The needle shield assembly of claim 13 wherein said protuberance
is a transverse rib having a concave hub guiding surface.   16. lie
needle shield assembly of claim 13 wherein said spring means is
substantially unbiased when said needle shield is in said open
position.   17. The needle shield assembly of claim 13 wherein said
needle shield is hingedly connected to said collar by a living hinge.
18. The needle shield assembly of claim 17 wherein said spring means
comprises an over-center hinge extending from said collar to said
proximal end of said needle shield.   19. The needle shield assembly
of claim 18 wherein said needle shield, said collar, said living
hinge and said over-center hinge are a unitary structure integrally
molded of thermoplastic material.   20. The needle shield assembly of
claim 13 wherein said locking projection includes two locking
projections facing each other and projecting from said side walls
into said recess. 


