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FIELD OF THE INVENTION
The subject invention relates to needle shields for hypodermic needles, to help prevent
accidental contact with the needle.
BACKGROUND
Accidental needle sticks with a used hypo&emic needle can transmit disease. Most
prior art needle assemblies have a needle shield. Some needle shields define a rigid sleeve that
can be telescoped distally over the needle cannula. This procedure requires a healthcare

worker to hold the needle assembly or the associated medical implement in one hand and the

~ shield in the other. Some medical procedures 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 disposing or shielding at
a more convenient time. However, until the needle is shielded or properly disposed, the device
presents a potential 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.

A hinged needle shield which permanently locks when it is pivoted to the closed needle
shieiding position has certain advantages. Primarily, there is no doubt about the status of the
needle shield assembly and the healthcare worker knows that the needle should be carefully
disposed of and not used for further fluid transfer. This is analogous to the prior art rigid
cylindrical needle shield which is telescoped over the needle cannula and frictionally engages
the needle hub. It is clear with the prior art needle assembly whether the needle is shielded or
not shielded. However, having a permanently lockable hinged needle shield presents a problem

in situations where the needle is intended to be used twice. For example, the needle is first
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It is advantageous to have a self-contained needle shield assembly wherein the adapter
for the medical implement, the needle cannula, and the needle shield are all connected in one
unit. The prior art includes syringes having cylindrical sleeves over their outside diameter.
After injection, the sleeve is advanced to a locked needle protecting position. The syringes are

10  important safety devices, however, not all syringes are used with a needle. The use of a self-
contained needle shield assembly allows the end user to attach the needle assembly onto a
variety of syringe sizes and to inventory standard syringes for all uses. Accordingly, a more
costly safety syringe would not have to be used for applications where the safety features are
not necessary.

15 It is also advantageous to have an enclosed needle cover that protects the cleanliness of
the needle even after the needle shield assembly is removed from its sterile package. An
enclosed needle cover protects all sides of the needle while a hinged needle shield has one open
side and allows exposure of the needle to airborne particles.

Although the prior art provides many improved needle shield devices, there is still a

20 need for a self-contained needle shield assembly wherein the needle shield can be positioned in
the ﬁeedle shielding position using a one-handed procedure and the needle shield automatically
locks in the needle shielding position and is unable to be reused. There is a need for a self-
contained needle shield assembly which allows the needle to be used twice, once for
withdrawing medication into a syringe and then for injecting the medication into a patient

25  wherein the needle may be shielded between the first and second use. There is a need for a
needle shield assembly which protects the cleanliness of the needle after the needle shield

assembly is removed from its sterile package. There is also a need for a needle shield assembly
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5 A needle shield assembly having a single-use cannula lock of the present invention

includes a needle cannula having a proximal end, a distal end and a lumen therethrough. A hub
includes a proximal end for connection to a fluid transfer device and a distal end connected to

the proximal end of the needle cannula. A collar is rotationally connected to the hub so that

the collar can be rotated around the hub. An elongate needle cover removably engages the hub

10 and covers the needle cannula. An elongate needle shield having a proximal end and a distal
| end is hingedly connected, through its proximal end, to tﬁé collar. The needle shield includes
two sidewalls defining a longitudinal opening and a back wall between said side walls defining

a recess having an interior surface. The needle shield is capable of pivoting from an open
position wherein the needle cannula is exposed, to a closed needle protecting position wherein

15 the needle cannula is within the longitudinal opening of the needle shield. The needle shield
assembly further includes structure for preventing the needle shield from pivoting into the
closed position unless the needle cover is removed, and structure for locking the needle shield

in the closed needle protecting position when the needle shield is pivoted into the closed
position. The structure for locking traps the needle cannula in the longitudinal opening of the

20 needle shield.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a side elevation view of the needle shield assembly of the present invention
attached to a syringe before being used.
25 " Fig. 2 is an exploded view illustrating the needle shield assembly of the present
invention attached to a syringe with the needle cover and portions of the hub illustrated in

cross-section.
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Fig. 4 is a cross-sectional view of the needle shield and collar assembly of Fig. 3 taken
along lines 4-4.
5 Fig. 5 is a cross-sectional view of the needle shield and collar assembly of Fig. 3 taken
along lines 5-5.
Fig. 6 is a cross-sectional view of the needle shield and collar assembly of Fig. 3 taken
along lines 6-6.
Fig. 7 is a side elevation view of the needle shield assembly of the present invention
10  attached to a syringe at the time of first use.
Fig 8 is a side elevation view of the needle shield assembly of the present invention
after use with the needle shield in the closed position.
Fig. 9 is a perspective view of an alternative needle shield assembly of the present
invention attached to a syringe.
15 Fig. 10 is a cross-sectional view of an altematixl/e needle shield.
Fig. 11 is a side elevation view of an alternative needle shield assembly of the present
invention illustrated without the collar and needle shield.
Fig. 12 is another alternative embodiment of the present needle shield assembly.
Fig. 13 illustrates an alternative needle shield and collar assembly. |
20
DETAILED DESCRIPTION

While this invention is satisfied by embodiments in many different forms, there are
shown in the drawings and will be herein described in detail preferred embodiments of the
25  invention with the understanding that the present disclosure is to be considered exemplary of

the principles of the invention and not intended to limit the scope of the invention to those
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5 end 23 and a lumen therethrough defining a longitudinal axis 25. In this preferred embodiment,

the distal end of the needle cannula includes sharpened tip 26. It is within the purview of the
present invention to include blunt cannula which are cannula without sharp tips. Blunt cannula
are known in the art and are usually used to inject liquid into an L.V. set or other fluid path
having an access port with a pre-slit septum. The blunt cannula is forced through the slit in the

10  septum and into fluid communication with the fluid flow path. Upon removal of the blunt
cannula, the slit portion of the septum automatically seals itself.

A hub 28 includes a proximal end 29 and a distal end 31 connected to proximal end 22
of the needle cannula. The hub includes a base member 30 which for the purposes of
describing the instant invention is part of the hub. There are many ways of connecting the base

15 member to the hub, such as through interference fit, adhesives, ultrasonic welding and the like.
It is within the purview of the present invention to include a hub and its base member which.
are of a unitary one-piece structure. The one-piece structure may be accomplished by many
methods including injection molding the hub and base member as a one-piece unit thereby
eliminating the need to assemble the base member to the hub during the manufacturing process.

20 In this preferred embodiment, the collar is rotatably connected to the hub in a snap-fit
arra.ngement which allows the collar, through application of manual force, to be rotated around
the hub. The rotational connection of the collar and hub is accomplished by interaction
between structure on the hub including proximal raised portion 32, distal raised portion 33 and
collar receiving recess 34 and the collar. The distance across proximal raised portion 32 and

25  distal raised portion 33 is greater than the inside diameter of collar 41 and greater than the
diameter or distance across recess 34. During assembly, the collar is passed over the distal end

of the hub and forced over distal raised portion 33 so that it snaps into the space between
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I el ded between the first and second use. There is a need for
shield maintain itself in the selected position. This can be accomphshed in many ways, such as,
by making the distance between raised portion 32 and raised portion 33 less than the thickness
of collar 41 and/or making the diameter or distance across recess 34 slightly larger than the
inside diameter of the collar to provide a frictional relationship between the collar and the hub.
Also mechanical retention can be provided by placing a series of projections on the hub or
inside the collar and a series of recesses inside the collar or on the hub. The projections can
engage the recesses to position the collar with respect to the hub but still allow rotation by
overcoming the force of the projection and recess engagement. Interior surface 43 of collar 41
can be formed in a variety of shapes such as a constant inside diameter. In this preferred
embodiment, interior surface 43 is defined by four segments along minor diameter C and four
segments along major diameter D, as best illustrated in Fig. 3. Minor diameter C is slightly
smaller than the diameter of recess 34 on hub 28. This stepped configuration makes the collar
less sensitive to manufacturing tolerances so that the frictional fit between the collar and the
hub can be more tightly controlled. The stepped configuration also gives the collar some
flexibility to allow it to be easily snapped into place during the assembly process. The
advantages of rotationally connecting the collar to the hub will be explained in more detail
hereinafter.

An elongate rigid needle cover 37 having a cylindrically-shaped side wall 38 and an
open proximal end 39 removably engages hub 28 and covers needle cannula 21, as best
illustrated in Fig. 2. A needle cover is an important advantage of the present invention.
Preferably, the needle assembly is manufactured and sterilized in a protective package with the
needle cover in place. The needle cover provides a contamination barrier for the needle after

the needle shield assembly is removed from the sterile package. Accordingly, the user is
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assure n? ac e%men)égﬁle la? gie time of first use. At the time of first use, the needle cover is
removed, as illustrated in Fig. 7, by overcoming engagement forces between the needle hub
and the open proximal end of the needle cover.

An elongate needle shield 45 having a distal end 46 and a proximal end 47 is hingedly
connected to collar 41. In this preferred embodiment, needle shield 45 is hingedly connected
to collar 41 through living hinge 44. It is within the purview of the present invention to
include any structure for hingedly connecting the shield to the collar so that the needle shield
may be pivoted with respect to the collar. These structures include known mechanical hinges
and various linkages, or combinations of hinges and linkages. Needle shield 45 includes two
side walls 50 and 51 defining a longitudinal opening 52 and a back wall 53 between the side
walls defining a recess 55 having an interior surface 56.

The needle shield assembly of the present invention is suitable for use with fluid
delivery devices such as syringes. For the purpose of illustration, needle shield assembly 20 is
illustrated connected to hypodermic syringe 70 comprising a syringe barrel 71 having a distal
end 73, a proximal end 74 and a circular side wall 75 defining a chamber 76 for retaining fluid
mu@mmmmMMmmmmmmnmmmmMMmmmm
dose of medication to be delivered. The distal end of the syringe barrel is connected to the hub
so that the lumen of the needle cannula is in fluid communication with chamber 76 of the
syringe barrel. In this embodiment, distal end 73 of the syringe barrel includes a frusto-
conically shaped tip 77 having a.passageway therethrough which provides a fluid path between
the éannula and the chamber. The frusto-conically shaped tip of the syringe barrel frictionally
engages a frusto-conically shaped cavity in the needle hub. The distal end of the syringe barrel
also includes a locking luer-type collar 79 concentrically surrounding the tip. The luer collar
has an internal thread which engages the needle hub to hold it securely to the barrel. It is
within the scope of the present invention to include various hub configurations to attach to a
wide variety of medical or other fluid handling devices. The hub configuration described

hereinabove, having a frusto-conically shaped interior cavity, reflects one of these many

he syringe
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5  the syringe barrel.

It is an important feature of the present invention that all elements of the needle shield
assembly are connected to the hub and that the hub is capable of directly connecting to a fluid
handling device such as a syringe. Some prior art devices contain a separate housing which
mounts between the needle hub and the syringe, wherein the needle shield is hingedly

10 connected to the separate housing. A separate housing lengthens the fluid flow path between
the chamber in the syringe and the distal end of the needle cannula thereby wasting medication,
because it cannot be expelled, the fluid flow path through the housing must be filled with
medication before medication can leave the proximal end of the needle. In some cases, the
medication may cost one hundred times more than the syringe and small amounts of

15  medication lost over a substantial number of syringes can result in a substantial unnecessary
loss of valuable medication. Also, the additional element increases the length between the
syringe and the needle tip possibly making it slightly more difficult to accurately position the
needle, for example in a patient's vein.

The use of a needle cover and a hinged needle shield in the needle shield assembly of

20  the present invention provides other advantages in the manufacturing and assembling of the
needle shield assembly. Most notably, the needle cannula, hub and needle cover can be
manufactured as a separate assembly. So long as the needle cover is attached to the hub the
needle cannula and in particular the sharpened tip of the needle cannula is protected from
damage and contamination. The final assembly step involves slipping collar 41 over needle

25  cover 37 until the collar snaps into place on the collar receiving recess 34 of the hub. To
facilitate this assembly, needle cover 37 includes annular flange 40 which has a tapered outside
surface to allow the collar to pass smoothly over annular flange 40 and distal raised portion 33
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view of the needle shield assenbly of the present invention

Needle shield 45 is capable of pivoting from an open position wherein needle cannula

5 21 is exposed, as best illustrated in Fig. 7, to a closed needle protecting position wherein at
least part of needle cannula is within the longitudinal opening of the needle shield, as best
illustrated in Fig. 8.

As will be explained in more detail hereinafter, an important feature of the present
invention includes means for preventing the needle shield from being pivoted into the closed
10 position before the needle cover is removed. In this preferred embodiment means for
preventing is accomplished forming at least a portion of the side walls so that the longitudinal
opening is smaller than the needle cover, so that the needle cover must be removed before the
needle shield can be pivoted into the closed needle protecting position. It is within the scope
of the present invention to include many structures which prevent the movement of the needle
15  shield into the closed needle protecting position before the needle cover is removed. Such
structures may include a projection on the needle shield, the needle cover or on both elements
which creates an interference between the needle shield and the needle cover which prevents
moving the needle shield into the closed needle protecting position.
Another important feature of the present invention includes means for automatically
20 locking the needle shield in the closed needle protecting position when the needle shield is
pivdted into the closed position. "Automatically” is intended to mean that movement of the
needle shield sufficiently into the needle protecting position will cause locking to occur
automatically without further action on behalf of the user. "Permanently" is intended to mean
that there is no unlocking structure, and the needle will remain shielded until proper disposal.
25  The lock should generally withstand the normal forces encountered during proper disposal of
the needle shield assembly. Excessive forces applied to the needle shield will bend the needle

cannula but not allow the needle cannula to be re-exposed.
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for u Y hllsnprte erre re(ran%oglment means for locking the needle shield in the closed needle

protecting position includes needle cannula locking means for trapping the needle cannula in
the longitudinal opening of the needle shield. In this preferred embodiment needle cannula
locking means includes an arm 58 projecting from interior surface 56 of the needle shield. Arm
58 includes a transverse portion 61 at its free end 59. Transverse portion 61 includes a ledge
62 which is positioned so that when the needle shield is pivoted to the closed position, needle
cannula 21 snaps past transverse portion 61 and is trapped in the needle shield by ledge 62.
The action of the needle cannula snapping past the transverse portion can be accomplished by
deflection of the arm and/or the transverse portion, by deflection of the needle cannula or by a
combination of all elements so that after the needle cannula passes the transverse portion, the
parts return genefally to their undeflected position or at least to a position where the needle
cannula cannot reverse its path and remains trapped in the recess of the needle shield. The
retention forces are preferably such that an attempt to return the needle shield to the open
needle exposing position will cause the needle to be bent in that direction but usually not re-
exposed. In this preferred embodiment arm 58 extends from interior surface 56, and in
particular outwardly from back wall 53. However, the arm could also extend from either of
the side walls and still achieve a similar result.

In this preferred embodiment needle cannula locking means also includes first inclined
wall 64 and second inclined wall 65 having exterior surfaces 67 and 68 respectively for urging
the needle cannula toward the center of longitudinal opening 52 as the needle shield is being
rotafed into the closed position. The inclined walls are especially helpful if the longitudinal axis
of the needle cannula is misaligned with respect to the longitudinal axis of the hub and syringe.
The exterior surfaces will urge the needle cannula toward a central position so that it properly
engages and is trapped by the arm structure. Although the inclined walls are not necessary for
the present invention at least one wall is desirable and two walls, as best illustrated in Figs. 3

and S, are preferred.
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grasping syringe 70 with the ﬁngers and advancing the needle shield from the open to the
closed position by pressing on the back wall with the thumb until the needle shield is in the
5 closed locked position. To facilitate the single-handed operation of the needle shield, finger
pad 69 is provided at the proximal end of the needle shield.

It is desirable to have means for releasably retaining the needle shield in the open
position. Holding the needle shield in the open position keeps it from interfering with the
injection process either visually or physically. Releasably retaining the needle shield in the

10 open position may be accomplished by dimensioning parts of the assembly so that friction is
created in the hinge or by using an articulated over-center hinge or by creating some
interference between the needle shield and the collar which must be forcefully overcome to
move the needle shield out of the open position. In this embodiment, as best illustrated in Fig.
4, projection 82 on the collar will engage edge 85 of aperture 83 when the needle shield is

15  pivoted to the open position. Additional force is required to pivot the needle shield out of the
open position. In the open position, it is preferred that longitudinal opening 52 be oriented
from between about 90° to 180° from longitudinal axis 25 of the needle cannula, as best
illustrated in Fig. 7, where the needle shield is rotated so that longitudinal opening 52 is about
150° from longitudinal axis 25 of the needle cannula.

20 As best illustrated in Fig. 7., sharpened tip 26 of needle cannula 21 is sharpened to a
bevél shape having a bevel surface 27 oriented at angle A with respect to longitudinal axis 25.
Bevel surface 27 faces direction B. The rotational connection of the collar to the hub is an
important feature of the present invention because it allows rotation of the needle shield so that
the bevel surface faces the same side of the collar as the needle shield when the needle shield is

25  in the open position. Rotation of the needle shield to this position optimally orients the bevel
surface and makes it easier to insert the needle into a patient's vein or subcutaneously. Also, it

is desirable to have bevel surface 27 facing the same side of the needle assembly as the needle
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cross-sectional view of an alternative needl e shi etd— e g. 11
Is a side elevation view of an alternative needl e shield assenbly of the

| d.
o 12 i SisiovhErRapeah sad §e fscmenannion. sorie el o o Bkt
assenbly. iy %osn cﬁnmg the‘2 aﬂnge atlg’ lo v«lr M‘é?et B4R R pﬁle‘n% 6‘(?&}" tor eQﬁﬁﬂL g&%ﬁ%ltﬁag%

and coll ar
DESCRI PTI %, when attempting to gain access into a vein. In addition, the ability to rotate the needle

shield with respect to the hub allows the needle shield to be positioned to avoid blocking the
5 user's view of volume measuring indicia on the syringe barrel.

Fig. 1 illustrates needle shield assembly 20 connected to hypodermic syringe 70 in a
configuration in which it is likely to be delivered, in sterile form, from a manufacturer. Placing
needle shield 45 in an intermediate position between the closed position and the open position,
closer to the closed position, creates a configuration which takes up less packaging and

10  shipping carton space. This is especially true when the needle shield assembly is being shipped
separately without being attached to a fluid delivery instrument such as a syringe. Also, in this
intermediate position, the needle shield assembly is easier to handle for the purposes of
installing it onto a fluid delivery device, such as screwing the hub onto a standard locking luer-
type fitting. Accordingly, it is desirable to provide means for releasably retaining the needle

15  shield in an intermediate position between the open position and the closed position. In this
preferred embodiment means for releasably retaining the needle ‘shield in the intermediate
position includes protrusions 86 and 87 projecting inwardly from side walls 50 and 51
respectively engage the outer surface of needle cover 37 to bias the needle shield toward the
needle cover. An additional force is required to pivotably move the needle shield from the

20  intermediate position to the open position.

| Fig. 9 illustrates an alternative needle shield assembly of the present invention. The
alternative needle shield assembly functions similarly to the needle shield assembly of Figs. 1-8.
Alternative needle shield assembly 90 includes collar 141 and a needle shield 145 hingedly
connected to the collar through hinge 144. Means for releasably retaining the needle shield in

25  the open position includes a projection 91 on the collar and finger pads 92 and 93, on the
needle shield, defining slot 94 therebetween. The width of slot 94 between finger pads 92 and

93 is preferably equal to or slightly less than the width of projection 91 on the collar so that
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VWi | e thIS |{bvent|on Is satisfied by enbodinents in many different forns,
there ard shown in the drawings and will be herein. .descrl bed in;
detail preferred enbodi nents of the 25 i nvention wi'tH 7
that the present disclosure is to be considered exemplary B -
principles of the invention and not intended to linit the scope “of the

i5nvent | ONyidh thBQREdle shield is pivoted to the open position projection 91 enters slot 94 and is

frictionally engaged therein by the sides of finger pads 92 and 93. Projections or recesses can
be provided alternatively on projection 91 and in slot 94 to provide for a mechanical
engagement of the needle shield to the collar when the needle shield is in the open position. In

S any case, the needle shield is releasably retained in this position and additional force will be
needed to overcome the frictional or mechanical engagement of the projection to the needle
shield to advance the needle shield to the closed position. Discontinuous surfaces 95 and 97
are provided to help to provide a more positive connection between the user's finger and the
needle shield when advancing the needle shield to the closed position.

10 Fig. 10 illustrates an alternative needle shield for use with the needle shield assembly of
the present invention. The alternative needle shield of the embodiment of Fig. 10 functions
similarly to the needle shield assembly of Figs. 1-8.

Alternative needle shield 100 includes side walls 150 and 151 defining a longitudinal
opening 152 and a back wall between the side walls defining a recess 155 having an interior

15 surface 156. Needle cannula locking means for trapping the needle cannula in the longitudinal
opening of the needle shield includes an arm 158 having a transverse portion 161 at its free end
including a ledge 162 positioned so that when the needle shield is pivoted to the closed
position, the needle cannula 121 snaps past transverse portion 161 and is trapped in the needle
shield by a ledge 162.

20 Fig. 11 illustrates an alternative needle shield assembly 200 of the present invention
illustrated without the collar and needle shield. In this alternative embodiment a base member
230 is integrally molded and is part of a hub 228. Hub 228 further includes an enlarged
portion 235 to facilitate removal and installation of the needle assembly. Because the collar is
rotatably connected to the hub it may be difficult to install and remove the hub from a

25 hypodermic syringe because rotation of the assembly will cause the shield and its connected
collar to rotate around hub 228. The enlarged surface 235 provides a surface to grab to

facilitate the removal and installation of the needle shield assembly. In this embodiment,
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enbodi ments illustrated. The scope of the |nvent|on\MJJ
appended fcPef%hs and their equival ents. e
Fi'gs. 1-8, a needle shield assenbly having a single- use cannul a
as needl e shield assenbly 20 i ncl udes a needl e cannula-21..faving_ a..
proxi mal end 22, a distal end 23 and a Iunen t her et hr ough deflnlng a

 one Lo ke bl '°Sﬁ§§ g€ SIRPSFbe ey b PRoBRRR St
the InRUBHBAL hib! fH‘UHcRBeé Padfﬂ?'dﬁ@'sﬁar@if&’o{?(éﬁ% Eﬁbaza‘@‘#vﬁi%h%ﬁhﬁa{l&%@an

wi t hout sﬂarp tips. nt cannu In the art an
usual |y usmRshck® pbifit 6€&oritdctl FbreonRé@in@And diécoriRétiny thetnBédle khiblidhsaibly from a
having an access port with a pre-slit septum The blunt cannula is forced
t hr ough thHypodsdrinic syfingéder sihfilar devica) "Waiysl to Pidilitate thel inscalation ofitheoweedlet shielde
fluid flow path. Upon renoval of the bl unt

5  assembly of the present invention include providing structure on the hub which engages the

be_neasured by t he

rotatable shield when it is in the closed or intermediate position. Also, ribs can be provided on
needle cover 37 to facilitate rotation of the cover which in turn rotates the hub. Also, side
walls 50 and 51 of the needle shield can be designed to be flexible enough so that hand applied
squeezing forces applied to the needle shield while it is in its intermediate position will cause
10  the shield side walls to collapse and grab needle cover 37 so that torque may be transmitted
through the needle shield, through the needle cover to the hub. Likewise, the needle shield
sidewalls can be designed to grab the hub when the needle shield is in the closed position.
Accordingly, the present invention provides means for applying torque to the hub to facilitate
installation and removal of a needle shield assembly from a hypodermic syringe or similar
15  device. Means for applying torque include alternative accessible hub structures including those
with enlarged portions, such as enlarged portion 235 and/or radially projecting tabs, such as
radially projecting tab 236. Means for applying torque can also include structure for engaging
the needle cover and the needle shield, when the needle cover is in the intermediate position
and providing flexible side walls on the needle shield so that digital force will deflect the side
20  walls causing the needle shield to grab the needle cover for transmitting torque through the
cover to the hub. Means for applying torque can also include structure for engaging the needle
shield and the hub, when the needle shield is in the closed position, by providing flexible
sidewalls on the needle shield so that digital force will deflect the sidewalls causing the needle
shield to grab the hub for transmitting torque through the hub. Also, the structure for
25 engaging the needle shield and the hub may be sufficiently strong that, in certain
configurations, a flexible sidewall will not be necessary to apply torque from the needle shield

to the needle hub. Structure on the needle shield for engaging the hub may include a series of
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cannula, the slit portion of the septumautomatically seals itself.
A hub 28 Pntd89des a proximal end 29 and a distal end_§; Qpnnect dto
proxi mal end 22 of the needl e cannul a. Th"ﬁub s : ?se _

menber 30 which for the purposes of descrlblng nvention
is part of the hub. There are many mays of conned _15¢ nenber

hrovah ink fit, adh swgg Itrsonlc Idlng
1 B A, o S £

T s P e o R

met hods i | JdWipt he hub and base nmenber as a one-piece
uni t thergmf/uq“}%féﬁeea%mﬁtﬂﬁg t he need to assenbl e the base nenber to the

hub during theHubraaRaaéludésnroRinfaf edised potlon 252 awld%tarrﬁlfs@d p&MioR 3341 fPfis
the collar is rotatably connected to the hub in a snap-f
5 embodiment, distal raised portion 233 has a chamfered surface so that the collar (not shown)

may be easily installed over needle cover 237 and into recess 234 by sliding the collar over the
needle shield, forcibly past the chamfered distal raised portion 233 into recess 234.
Fig. 12 illustrates another alternative needle shield assembly of the present invention.
This alternative needle shield assembly functions similarly to the needle shield assembly of Figs.
10 1-8. Alternative needle shield assembly 300, like the needle shield assembly of Figs. 1-8,
includes a needle cannula 321, a hub 328 which includes a base member 330, a needle cover
337 and collar 341 rotationally connected to the hub so that the collar can be rotated around
the hub. An elongate needle shield 345 is- pivotably connected to collar 341 through hinge
344. It is within the purview of present embodiment that the base member can be a separate
15  element attached to tHe hub using methods described hereinabove or integrally formed as part
of the hub. Rather than having a collar receiving recess the hub, the present embodiment has
an annular flange 335. The rotational connection between collar 341 and hub 328 is affected
by engagement of annular flange 335 with annular recess 336 inside collar 341.
One of the important features of the present invention is that the needle shield and
20  collar can be assembled to the hub after the needle cover has been installed, thereby eliminating
any.potential for damaging the sharp needle tip during installation of the collar and needle
shield assembly. One way to manufacture the needle shield assembly of the present invention is
to attach base member 330 to hub 328 using one of the many manufacturing processes
described hereinabove. The needle cannula is then assembled to the hub using a variety of
25 known methods for securing the proximal end of the needle cannula to the distal end of the hub
with epoxy adhesive being preferred. The needle assembly comprising the hub which includes

the base member, integrally formed or separately attached, and the needle cannula is then

15
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arrangenment which allows the collar, through application of .manual force,
to be rotpsegoar ound the hub. The rotational connection of the
collar and hub is acconplished by interactioni"> .~ - between.structure on
the hub including proximl raised portion 32, |distal “rai'séd:poeition 33 and
collar receiving recess 34 and the collar. The¢ di stancéiatross proxi mal

rai sed portion 32 and 25 distal raised portion 33 i'§ greater' than the

i nsi de di assembled &9 thegemgrable needte epvent At thikpeint inethe process, ghiesgrexists agovered

di stance acrpss recess 34. During assenbly, the collar is passed over the
di st al _enpeedle assembly wheeeim dhe Besdier canpela 15 PEatedied oM damagsandors Flemnlioessei

that it Srrrllgi%?aiﬁegtb?' tﬁeh see%%ac%%erp ef%en%gdle assembly may be sterilized before further assembly

into a finished product, or the collar may be joined to the needle hub by advancing the collar

5 over the distal end of the needle cover, proximally until annular flange 335 contacts chamfered

surface 342 on the collar. The chamfered surface is provided to allow the annular flange to

spread the collar slightly so that annular flange 335 can snap into annular recess 336 in the

collar. The needle shield may now be pivoted to its intermediate position described

hereinabove, and packaged and sterilized or attached to a hypodermic syringe and packaged

10 and sterilized. Sterilization may be accomplished by gas sterilization such as ETO or radiation

sterilization. When using gas sterilization the package can be made of one hundred percent

breathable material or at least have one surface of breathable material such as a blister package

with a peelable, breathable top. The breathable surface is necessary to carry out the gas

sterilization process. In radiation sterilization such breathable components can be used but are

15 not necessary. Preferably, a quantity of packaged needle shield assemblies or packaged needle

shield assemblies attached to devices such as a syringe are placed in a corrugated shipper and
sealed before the sterilization process.

It should be noted that throughout the specification the collar has been described as

having an aperture of 360° in duration. It is within the purview of the present invention to

20  have an aperture less than 360° and greater than 180° in duration which will be sufficient for

the collar to be rotationally attached to a hub. Fig. 13 illustrates an alternative collar and

needle shield assembly 400 which functions substantially identically to the embodiment of Figs.

1-8. However, in this embodiment, collar 441 is semi-circular shaped having an aperture 442

of less than 360° and greater than 180° in duration. Collar 441 can be assembled axially over

25  the needle cover and onto the needle hub using methods described hereinabove. Also, it may

be assembled by moving said collar horizontally toward said hub and snapping the aperture

over the appropriate structure on the needle hub. In either case the alternative needle shield
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rai sed portion 32 and raised portion 33 and is trapped. in that position. It
i s preferPe$8Phat there be a certain anpuny: of .Gt onal | engagement
between the collar and the hub so that the colljar annot fotate too
freely with respect to the hub. As will be expla-ned

n--noLe.--det.ii |
her ei nafter ' it is desirable to be able to rotate the needle shield

Wate“;ef:@?é«& o, 410, atniies theropaatapEs € dne arsiemy myEHen Bf ol ana ' "
by maki ng % dhigd m&%ebfswﬁﬁgd hat&e &Qr@y%eﬁ% @H&atﬁ&ﬁﬁ&kap‘%td@me Bvdress
{ll or cCollar or

t han the ness aneter

di stance ggfddseen iklse 34 slightly larger than the i nsi de di aneter
of the collar to provide a frictional relationship between the collar and
the hub. It can be seen that the present invention provides a self-contained needle shield

5  assembly and a method of making wherein the needle shield can be positioned in the needle
shielding position using a one-handed procedure and the needle shield automatically locks in
the needle shielding position so that the needle is unable to be reused. The needle shield
assembly of the present invention also provides structure to protect the cleanliness of the
needle until the needle is first used. The present invention also provides a self-contained needle

10  shield assembly which allows the needle to be used twice, once for withdrawing medication
into a syringe and then for injecting medication into a patient, while providing means for
preventing the permanent locking of the needle shield until the final use by preventing the
needle shield from being pivoted into the closed position while the needle cover is installed.
The present invention also provides the advantage that the needle shield can be rotated with

15  respect to the needle hub so that the needle shield can be oriented with respect to a needle
cannula which has a sharpened beveled tip having a beveled surface. The advantage being that
the needle shield can be rotated to the same side as the needle assembly as the bevel surface
faces, making it easier to pierce a patient's vein without experiencing interference from the
needle shield. Finally, the present invention provides the advantage of not having intermediate

20  elements separating the needle hub from the fluid handling device, such as a syringe, which can
wasfe medication by lengthening the fluid path, and making the entire assembly longer and

possibly more difficult to use.
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Al so mechanical retention can be provided by placing a series of
proj ect i d36%h the hub or 10 inside the collar and a series of recesses
inside the collar or on the hub. The projections can - - -engage-the

recesses to position the c "I i to the hubiibut Fstilita] | ow
rotation by ‘ overcom’T l"l?"ﬂ" ";’Bmﬂ! he projectiion and)recess

engagenent. Interior surface 48 of collsr = can” be Forimed in a
vari ety of shapes such as a constant inside dianeter. In this preferred

enbodi ner%;,m-ptlgrdl%mggbf@e 43 is defined by four segnments al ong m nor
di anet er 1 { 'egrrents along maj or dianmeter D, as best
i [Tustrated in Fig.A fhethdd W makingEAcRHleShieR] asbdntly bdymprising the $f8ps bEr than the

di aneter of recess 34 on hub 28." This stepped configuration nakes the

col | ar (apss pievidingiad/ feddle Beldfaadt dollangssemblr eommrisingoa tcolldr hdving an
frictional fit between the collar and the hub can be nore tightly

cont r 6l | eapertiirecthetethpmegh afoatfleastii 809 duratidrs andyar elongite needlé ahiekldmying a distal

end and a proximal end hingedly connected to said collar, said needle shield including two
sidewalls defining a longitudinal opening;

(b)  providing a needle cannula having a proximal end, a distal end and a lumen
therethrough;

10 (c)  providing a hub having a proximal end for connecting to a fluid transfer device
and a distal end for connecting to the proximal end of said needle cannula;

(d) providing a base member having collar retaining portion configured to accept
said collar through its aperture;
(e) providing a rigid elongate needle cover having a distal end, an open proximal

15  end and a sidewall therebetween defining a cavity;

® attaching said base member to said hub;

(g)  attaching said proximal end of needle cannula to said hub;

(h)  placing said needle cover over said needle cannula and advance said needle
cover until said proximal end of said needle cover removably engages said hub;

20 )] connecting said collar to said needle hub by advancing said collar axially over
said'needle cover toward said hub until said collar engages said collar retaining portion of said
base member, said collar and needle shield assembly being oriented with said hub so that when
said needle cover is removed from said needle hub, said collar is capable of pivoting from an
open position where said needle cannula is exposed, to a closed needle protecting position

25  where said needle cannula is within said longitudinal opening of said needle shield.
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flexi b|||t% to aIIow it to be easily snapped into place during the assenbly

ELBC\?\ASISI be expl ai nggvﬁﬂt ﬁgfz 3““‘ lﬁﬂ““ﬂl’l“ﬂgm:ﬁé?g {..t;:hez'cm & to ;Ee

el ongate rigid needl e cover 37 havingta Byltndrical ly- shaped slﬂe Walj 38
and an open pI‘OXI mal end 39 renovably engage$-—hub-28.-and.covers

needl e cannul din edl.e,cover i
an i nport ant advant'g%eemg‘?mfi Hgngpggg&ee@ @ﬁlﬁ aﬁsﬁmbﬁ?%c'aﬂ @ﬁé‘%& 6 el 'h?ethe
needl e asg gy is manufactured and sterilized in a protective package with
t he needl e cover in place. The needl e cover provides a contanination

barrier for thg) neeglh@ngédi€heedle shleld £§§€m61§‘?rg5 &eﬁﬁaﬁie%a@l@a%@nbl y i's renmoved
fromthe sterile package. Accordingly, thée user

(k)  sealing said package;

5 ()] sterilizing said needle shield assembly in said package;

3. The method of making the needle shield assembly of Claim 1 deleting steps (d)

and (f) and changing step (c) to: (c) providing a hub having a proximal end for connecting to a

fluid transfer device and a distal end for connecting to the proximal end of said needle cannula,

10 said hub further including a base member including a collar retention portion configured to

accept said collar through its aperture.

4, The method of making a needle shield assembly of Claim 1 wherein said distal
end of said needle cannula includes a beveled surface further including the step of
15 €)] rotating said collar with respect to said hub until said needle shield is on the

same side of said hub as said bevel faces.

5. The method of making a needle shield assembly of Claim 1 further including the
steps of
20 )] providing a hypodermic syringe barrel having a distal end, a proximal end, and a
circular side wall defining a chamber, said syringe barrel including a frusto-conically shaped tip
having a passageway in fluid communication with said chamber;
(k)  engaging said proximal end of said needle hub and said tip of said syringe barrel
so that said lumen of said needle cannula is in fluid communication with said chamber.
25
6. The method of making a needle shield assembly of Claim 5 further comprising

the steps of:
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assured of a clean needle at the ‘tinme of first use. At the tine

7
of -first Rr3d@80 t he needle co Iﬂ, ved, as. |I|ustrated inFig. 7,
by overcom ng engagenent for mammrmm%m e hib:; -Re open

proxi mal end of the needl e cover. An elong e.n e Shaeld
45 having a distal end 46 and a proximal end 47 is hrngedly .conhect ed
to collar 41. nee e. sh ngedl y

connect ed d)n t hl ac(‘)r%rsgrdes!img%?"(r)garbeﬁdllel &EWgasﬁe"h n&fitgrflﬂaﬁé pha(t EA I’n the
purvi ew of t he(n{:jr essgmng sQMEHAEk&@, o]

(n)  sterilizing said needle shield assembly and said syringe in said package.

5 7. The method of making a needle shield assembly of Claim 1 changing step (i) to:
) connecting said collar to said needle hub by advancing said collar horizontally

toward said hub until said collar engages said collar retaining portion of said base member, said
collar and said needle shield assembly being oriented with said hub so that when said needle
cover is removed from said needle hub, said collar is capable of pivoting from an open position
10 where said needle cannula is exposed, to a closed needle protecting position where said needle

cannula is within said longitudinal opening of said needle shield.

I
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I nclude any structure for hingedly connecting the shield to the collar so
that the Re®8Pe shield may be pivoted with respect to the collar.
These structures include known nechani cal hinges s Aar” .

| i nkages, or conbi nations of hinges and |inkages. Needle | o gle

two 10 side walls 50 and 51 defining a |ongitudinal-openiing:52 and a back

wal | 53 between the side wal | s defining a recess 55 having an
interior surface 56. The needl e shield assenbly of the
present invention i j § ; | pi/oTy devices
such as syringes. F%Ijﬂﬂﬁé?p%@é(ﬁ?@ﬁwyﬁélf'ﬁglyLDA ﬁﬁhﬁlﬁg d assenbly
20 is il lustrated connected tggiggderm ¢ syringe 70 conprising a
syringe barrel 71 having a distal 15 end 73, a proximl end 74 and a
circular side wall 75 defining a chanber 76 for retaining fluid and

a |l ongitudinal axis 80. Volume nmeasuring indicia 72 are on the barrel for
measur$ng the A needle shield assembly having a single-use cannula lock of the present invention

includes a needle cannula having a proximal end, a distal end and a lumen therethrough. A hub
includes a proximal end for connection to a fluid transfer device and a distal end connected to
the proXimal end of the needle cannula. A collar is rotationally connected to the hub so that
the collar can be rotated around the hub. An elongate needle cover removably engages the hub
10  and covers the needle cannula. An elongate needle shield having a proximal end and a distal
end is hingedly connected, through its proximal end, to the collar. The needle shield includes
two sidewalls defining a longitudinal opening and a back wall between said side walls defining
a recess having an interior surface. The needle shield is capable of pivoting from an open
position wherein the needle cannula is exposed, to a closed needle protecting position wherein
15  at least part of the needle cannula is within the longitudinal opening of the needle shield. The
needle shield assembly further includes structure for preventing the needle shield from pivoting
into the closed position unless the needle covef is removed, and structure for locking the
needle shield in the closed needle protecting position when the needle shield is pivoted into the
closed position. The structure for locking traps the needle cannula in the longitudinal opening

20  of the needle shield.

3680pa.doc
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dose of nedication to be delivered. The distal end of the syringe barrel is
connected to the hub so that the lunmen of the needle cannula is in
fluid conmuni cati on with chanber 76 of the syringe barrel. In this
enbodi ment, distal end 73 of the syringe barrel includes a frusto- 20

coni cally-shaped tip 77 having a passageway therethrough which provides a

fluid p h be meen t he cannul a anﬂ,fre chamber. The.-frusto- conlcally
shaped ﬁe barrel frictio y engagasisasitiiy i i
frust o- c cavity in the needle hub. The distal e e g

syrlnge Iso i ncludes a | ocking luer-type cottar—79 - mmew—-!
concentrlcally surroundlng the tip. The luer collar . has an internal
t hread which engages the needle hub to hold it securely to the barrel. It
is 25 within the scope of the presept invention to include various hub
configurations to attach to a wMde\vari ety of nedical or other fluid
handl i ng devices. The hub configuratign dgsqr qrd
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her ei nabove, having a frusto-conically shaped interior cavity, reflects one

of these many 8
possibilities. Many syringes, fluid handling devices, such as stopcocks and
adapters, and -other-. —-—.flui.d handling devices contain luer slip and

| ocking luer-type fittings to which the hub of a ... frust.o-coni.cally

shaped i nt er Tios She@¥hd BeedReplacdl’ OPET | Y engggq.l It is alisoiwthin the purvi ew
a

of the ’ l w u!'on to provid needl e shield assemnhly wherein
the hub is in ! l.m "Ml.”b with S tmmain e e e e oo s seeere e o
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5 the syringe barrel. It is an inportant feature of the.
present inventi-on that all elenments of the needle shield assenbl y
are connected to the hub and that the hub is capable of directly connecting
toa fluid This Shesnmthsinag, 4 ﬁe such as a syringe. Sone prior art devices
contain a separa nmounts bet ween.t-he.needl.e hub.and

t he syringe, whe M Mﬂe shield igMhijngedly 10 Tidoniect ed i 6 thq
separ at e hou5|ng ousi ng Iengthens the fluid flowpath between
the chanber in the syringe and the distal end of the needte cannuta-thereby

wast i ng medi cati on, because it cannot be expelled, the fluid flow
pat h t hrough the housing nust be filled with nmedi cation before
medi cation can | eave th &l end of the needle. In sone cases, the

medi cati on may cost one hunglred tinmes nore than the syringe and smal |
amount s of
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15 medi cation | ost over a substant.ial nunber of syringes can result in a

subst anti al unnecessary | oss of val uabl e nedication. Al so, the
addi ti onal el enent increases the |Iength between the syringe and the
needle tip possibly making it slightly nore difficult to accurately
position the needl e, for exanple in a patients vein.

The use of a needle cover and a hinged nggdlie shield in;t
assenbl y of 0 the present invention provides other adgvarnta

manuf act uri ng : ea§seggki g of the needl e shielﬁw@§§§ 1Ly i)
not ably, the Pdcechyb and needl e cover can be T
manuf act ur ed ssenbly. So long as the needl e cover is
attached to the hu needl e cannula and in particular the
-sharpened tip of the needle cannula is protected from damage and

contam nation. The final assenbly step involves slipping collar 41 over
needl e ' '
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25 cover 37 until the collar snaps into place on the collar receiving

recess 34 of the hub. To facilitate this assenbly, needle cover 37
i ncl udes annul ar flange 40 which has a tapered outside surface to
allow the collar to pass snDotth over annul ar flange 40 and di stal raised
portion 33 .

of the hub and into recess 34 during assnp|y. Further, thIS flnal o :
enbl y Strepsliest Has Been Repltedonpl i shed whil e the fragile needle cannukam|s ;

pr ot ect d bﬂ‘mﬂm\mmﬁ“ 37, thus avoi di ng SO
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contam nati on and damage to the needl e cannul a. Needl e shield
45 is capabl e of pivoting froman open position wherein needle cannula 5

21 is exposed, as best illustrated in Fig. 7, to a closed needle protecting
positi on wherein at | east part of needle cannula is within the

| ongi tudi nal opening of the needle shield, as best illustrated in
Fig. 8. As wi Il be explalnqy/|p more detail hereinafter, an

i mport ant - feature of the present invention includes .ieans fo -

preventin the needle shi el d from being pivoted |ntoithe closeéd 1@ i
posi tion *e cover is renoved. In this.prefeé w-@nbodlﬁent
nmeans for ‘ 1 ng i s acconplished formng at | east a portTon” of
t he side k e | ongitudi nal opening is snaller than the

needl e cover, so that the needle cover nmust be renpved before the

9—"

Z

FIG-8



needl e shield can be pivoted into the closed needl e protecting position. It
Is wwthin the scope of the present invention to include many
structures which prevent the novenent of the needle 15 shield into the

cl osed needl e protecting position before the needle cover is renoved. Such
structures.may .include_ a. projection on the needle shield, the needle cover

or on both el enents whi ch creatgeg)an interference between the needle
shi el d &ri ShéeeHRBRGIRRpIEQRYEr Which prevents movi-ng-t-he-needt e shi el d
into the protecting position. D wrAnot'her Sirmpor t ant.
feature o ELHH@'EMU nvention includes neans for jaut ométi'caldy 20}

| ocking t ld in the closed needl e protecting position when the
needl e shield is pivoted into the closed position. "Automatically"
is intended to nean that novenent of the needl e shield sufficiently

into the needle protecting position will cause |ocking to occur

92

144

91

FIG—9



automatically without further action on behalf of the user.

is.intended to mean
needl e w |l

that there is no unlocking structure,

remai n shielded until proper disposal.

generally withstand the nornal

w ||l bend the needle
re- exposed.
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- "Per manent | y"

and t he

The | ock shoul d

forces encountered during proper disposal
the needl e shield assenbly. Excessive forces applied to the needle shield

cannul a but gt tall ow t he needl e cannula to be
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In this preferred enbodi nent, neans for |ocking the needle shield in the

cl osed needl e protecting position includes needl e cannul a | ocki ng
means for trapping the needle cannula in t he | ongi tudi nal opening
of the needle shield. In this preferred enbodi nent needl e cannul a

| ocki ng neans i ncl udes an .arm58 projecting frominterior surface 56 of the

needl e shleld “Arm 58 incl udes aE;Fqgsverse portionpélfat

end 59. gyeg{}ﬁggmmm@?ﬁ 61 i ncl udes edge Nt P
p05|t|one he needl e shield is pivoted to |
posi ti on, m\mm \1 cannul a 21 snaps past transvers ‘pUTTTOﬂ ~61-ard- r~s
t rapped in shield by | edge 62. The action of the needle

cannul a snappi ng past the transverse portion can be acconplished by

defl ection of the armand/or the transverse portion, by deflection of the
needl e cannula or by a 10 conbination of _all elenents so that after the
needl e cannul a passes the transverse port
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parts return generally to their undeflected position or at least to a

position where the needle cannul a cannot reverse its path and
remai ns trapped in the recess of the needle shield. The retention
forces are preferably such that an attenpt to return the needle shield to
the open --- ----needle.exposing position will cause the needle to be bent

in that direction but usually not re- |&p/||exposed. In this preferred
enbodi ment erthaSH@iieSﬂ@ElfOrom interior surface 56, andiim : i

particular o ﬂ!mm ack wall 53. However, the arm coutidialso ext end
fromeither w side walls and still achi evea sinilar-resutt:

In this prefer nt needl e cannul a | ocki ng neans al so incl udes
first inclined wal | 64 and second inclined wall 65 having exterior
surfaces 67 and 68 respectively for urging 20 t he needl e cannul a toward
the center of |ongitudinal opening 52 as the needle shield is being
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rotated into the closed position. The inclined walls are especially hel pful

if the {ongitudinal axis of the needle cannula is msaligned with
respect to the longitudinal axis of the hub and syringe. The exterior
surfaces will urge the needle cannula toward a central position so that it
properly engages.-and ts trapped by the armstructure.. Al though the

: --I---east )

inclinedwalls are not necessary for 2%§/fhe present i nventl'@n-"-at

ong g/al I s @@L&Raﬂsbedm wal I's, as best illustrat eqi inF
and 5, are
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Refeerring to Figs. 7 and 8 it can be seen t hat -t he needle shleld can be
smoved fromthe open position to the closed p05|t|on using a
S|ngle handed procedure. For exanple, by % gr.aspi.ng-. syrlnge 70 with
the fingers and advancing the needl e shield frdn1the ‘open’‘to it he
cl osed position by pressing on the back wal | wiith the thunb until the
needl e shield is in the 5 cl osed Id%ked pp5|t|on To facilitate the

si ngl e- handed operation of the needle shield, ~f-nger - ~---pad 69 is
provi ded at the proximl end of the needle shleld It is
desirable to have METHODOFMAKING X NEEDLE SHIELD ARSRMBIMi el d in the
open position. Holding the needle shield in the open position keeps
it frominterfering with the i njection process either visually or
physical |l y. Rel easably retainigﬂ the needl e shield in the

FIELD OF THE INVENTION

The subject invention relates to needle shields for hypodermic needles,. to help prevent
5  accidental contact with the needle.
BACKGROUND
Accidental needle sticks with a used hypodermic needle can transmit disease. Most
prior art needle assemblies have a needle shield. Some needie shields define a rigid sleeve that
can be telescoped distally over the needle cannula. This procedure requires a healthcare
10  worker to hold the needle assembly or- the associated medical implement in  one hand and the
shield in the other. Some medical procedures 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 disposing or shielding at
15  amore convenient time. However, until the needle is shielded or properly disposed, the device
presents a potential 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. ,
20 A hinged needle shield which permanently locks when it is pivdted to the closed needle
. shielding position has certain advantages. Primarily, there is no doubt about the status of the
needle shield assembly and the healthcare worker knows that the needle should be carefully
disposed of and not used for further fluid transfer. This is analogous _t_o.the prior art ngxd
cylindrical needle shield which is telescoped over the needle cannula and ﬁicﬁpnally'enghgeé
25  the needle hub. It is clear with the prior art needle aésembly whether the._._needle is shielded or
not shielded. However, having a permanently lockable hinged needle shield presents a problem

in situations where the needle is intended to be used twice. For example, the needle is first



10 ° open position may be acconplished by di mensioning parts of the
assenbly so that friction is created in the hinge or by using an
articul ated over-center hinge or by creating sone: : i nterference

bet ween the needl e shield and the collar which nust:be forcefuFly overcone
to move the needl e shield out of the open position. In thi's:

embodi nent, as best illustrated in Fig. 2_ 4, projection 82 on the
collar will engage edge 85 of aperture 83 when the needle shield is 15
pivoted to the open position. Additional force is required to pivot the
needl e shised thb penetmate theepierceable stopper pbHairhédicatioh rvidl Her dipe purpose bf diling ithe i s
preferred that |ongitudinal opening 52 be oriented from bet ween
about. 90[¥fRge with medicatien farrsyhsaquenti inigetionaintaasipaties. oThe neediroshi¢ld assembly a,

as best ) jlJustrated in Fig. where the needle shield is_rotated so
t hat |ongY'E*kfd$aﬁE?dl Ypess ﬁgﬂ@ztr¥r§p§'5€ﬂa€° the patient prgyr for mjectipp of themgedicationq It

axis 25 ?lfle ;[1er1=(cailer\§(sa?éj-lshelelﬁf:i&1 Egrlm%hently after the syringé is filled it cannot be used for injection

5 and a second needle must be installed at the time of use.

It is advantageous to have a self-contained needle shield assembly wherein the adapter
for the medical implement, the needle cannula, and the needle shield are all connected in one
unit. Thelprior art includes syringes having cylindrical sleeves over their outside diameter.
After injection, the sleeve is advanced to a locked needle protecting position. The syringes are

10  important safety devices, however, not all syringes are used with a needle. The use of a self-
contained needle shield assembly allows the end user to attach the needle assembly onto a
variety of syringe sizes and to inventory standard syringes for all uses. Accordingly, a more
costly safety syringe would not have to be used for applications where the safety features are
not necessary. |

15 It is also advantageous to have an enclosed needle cover that protects the cleanliness of
the needle even after the needle shield assembly is removed from its sterile package. An
enclosed needle cover protects all sides of the needle while a hinged needle shield has one open
side and allows exposure of the needle to airborne particles.

Although the prior art provides many improved needle shield devices, there is still a

20 need for a self-contained needle shield assembly wherein the needle shield can be positioned in

- the needle shielding position using a one-handed procedure and the needle shield automatically -
locks in the needle shielding position and is unable to be reused. There is a need for a self-
contained needle shield assembly which allows the needle to be used twice, once for
Mthdraﬁng medication into a syringe and .then for injecting the medication into a patient

25  wherein the needle may be shielded between the first and second use. There is a need for a

needle shield assembly which protects the cleanliness of the needle 5ﬁer the needle shield

assembly is removed from its sterile package. There is also a need for a needle shield assembly



20 As best illustrated in Fig. 7., sharpened tip 26 of needle
<cannula 21 is sharpened to a bevel shape having a bevel  surface 27
oriented at angle A with respect to |longitudinal axis 25. . Bevel
surface 27 faces direction B. The rotational cénnection,of .the collar to
the hub is an i nportant feature of the present-i‘mrention because it
allows rotation of the needle shield so3that ‘1. the bevel surface faces
the sane side of the collar as the needle shield when the needle shield is
25 in the open position. Rotation of the needl-e-shi-eld to thi-s position

opt | mal | YhR'Hr& Al thShdHeE gossib_le fluid PAfH Bt theBhifise Mn&%ﬁd’ti eHe ﬁ&diertiﬁgfé

the needle i'nto a patient vein or ‘subcutaneously.” Al so, i
desi r.abl Qvéid 1653\6¢ medi¢aliorbirthefidid pathl kit GarinbEbSéupelied. de of the needl e

assenbly as the needle
SUMMARY OF THE INVENTION

5 A needle shield assembly having a single-use cannula lock of the present invention
includes a needle cannula having a proximal end, a distal end and a lumen therethrough. A hub
includes a proximal end for connection to a fluid transfer device and a distal end connected to

the proximal end of the needle cannula. A collar is rotaﬁonally connected to the hub so that

the collar can be rotated around the hub. An elongate needle cover removably engages the hub

10 and covers the needle cannula. An elongate needle shield having a proximal end and a distal
end is hingedly connected, through its proximal end, to the collar. The needle shield includes

two sidewalls defining a longitudinal opening and a back wall between said side walls defining

a recess having an interior surface. The needle shield is capable of pivoting from an open
position wherein the needle cannula is exposed, to a closed neecile protecting position wherein

15  the needle cannula is within the longitudinal opening of the needle shield. The needle shield
assembly further includes structure for preventing the needle shield from pivoting into the
closed position unless the needle cover is.removed, and structure for locking the needle shield

in the closed needle protecting position when the needle shield is pivoted into the closed

position. The structure for locking traps the needle cannula in the longitudinal opening of the

20 needle shield.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a side elevation view of the needle shield assembly of the-present inventi'on
attached to a syringe before being used.
25 " Fig. 2 is an exploded view illustrating the needle shield assembly of the present
invention attached to a syringe with the needle cover and portions of the hub illustrated in '

cross-section.



12 - shield when the needle shield is in-the open position, so that
the needle shield does not interfere W t hf"posi' tioning the: syri nge at
a low angle close to the patient's body, for exanple, the patient's

arm when attenpting to gain access into a vein. Ln addition;; the:ability

-to rotate the needle shield with respect to the’ hUb alloms t he
needl e shield to be positioned to av0|d_bJock|ng the -5 ..user's:view of
vol une measuring indicia on the syringe barrel. Fig. 1

il lustrates needle shield assenbly 20 connected" ‘to hypodéermi ¢ syringe 70 in

a
Fig. 3 is a top plan view of a needle shield and collar assembly for use in the present

invention.
Fig. 4 is a cross-sectional view of the needle shield and collar assembly of Fig. 3 taken
along lines 4-4.
5 Fig. 5 is a cross-sectional view of the needle shield and collar assembly of Fig. 3 taken
along lines 5-5.
Fig. 6 is a cross-sectional view of the needle shield and collar assembly of Fig. 3 taken
along lines 6-6.
Fig. 7 is a side elevation view of the needle shield assembly of the present invention
10  attached to a syringe at the time of first use. .
Fig 8 is a side elevation view of the needle shield assembly of the present invention
after use with the needle shield in the closed position.
Fig. 9 is a perspective view of an alternative needle shield assembly of the present
invention attached to a syringe.
15 | Flg 10 is a cross-sectional view of an alternatxve needle shield.
Fig. 11 is a side elevation view of an alternative needle shield assembly of the present
~ invention illustrated without the collar and needle shield.
Fig. 12 is another alternative embodiment of the present needle shield assembly.
Fig. 13 illustrates an alternative needle shield and collar assembly.
20
DETAILED DESCRIPTION

While this invention is satisfied by embodiments in many different forms, there are
shown in the drawings and will be herein described in detail preferred embodiments of the
25  invention with the understanding that the present disclosure is to be considered exemplary of

the principles of the invention and not intended to limit the scope of the invention to those



configuration in which it is likely to be delivered, in.sterile form from
~a manufacturer. Placing needl e shield 45 i-n an-internediate:position
bet ween the cl osed position and the open position, . . ..closger to the

cl osed position, creates a configuration which takes dp t'ess’fackagi ng and
10 shipping carton space. This is especially true when the needle:shield
assenbly is being shipped separat-ely withaout being attached:to a
fluid delivery instrunment such as a syringe. Al so;-in- thig e "

i nternedi ate position, the needle shield assenbly is easier to handle for

t he pur pembsdiménts illustratel n Thalstdpedfithe MRemion Willlecneshied dyythel eppended daigis as
screwi ng the hub onto a standard | ocking | uer- type fitting.

Accor di nandtheir equisalefdsi rabl e to provi de neans for releasably retaining the
needle 15 shield in an internediate Eosition bet ween the open position
and the cl oseddpesting toKigs.| Iv8; aneedle shield assemblyrhayingensivglie-Hes¢anpwa acks gic

r el easabl retaining the needle shield.in the [nter.nedi ate .
asy needle shield gssembly 20, gncludes a needle cannuﬁ imlavmg a proximal end 22, a distal

5  end 23 and a lumen therethrough defining a longitudinal axis 25. In this preferred embodiment,
the distal end of the needle cannula includes sharpened tip 26. It is within the purview of the
present.invention to include blunt cannula which are cannula without sharp tips. Blunt cannula
are known in the art and are usually used to inject liquid into an LV. set or other fluid path
having an access port with a pre-slit septum. The blunt cannula is forced through the slit in the

10  septum and into fluid communication with the fluid flow path. Upon removal of the blunt
cannula, the slit portion of the septum automatically seals itself.

A hub 28 includes a proximal end 29 and a distal end 31 connected to proximal end 22
of the needle cannula. The hub includes a base member 30 which for the purposes of
describing the instant invention is part of the hub. There are many ways of connecting the base

15  member to the hub, such as through interference fit, adhesives, ultrasonic welding and the like.
It is within the purview of the present invention to include a hub and its base member which
are of a unitary one-piece structure. The one-piece structure may be accomplished by many
methods including injection molding the hub and base member as a one-piece unit thereby
eliminating the need to assemble the basé member to the hub during the manufacturing process.

20 In this preferred embodiment, the collar is rotatably connected to the hub in a snap-fit

. arrangement which allows the collar, thréugh application of manual force, to be rotated around
the hub. The rotational connection of the collar and hub is accomplished by interaction
between structure on the hub including proximal raised portion 32, distal rai§ed portion 33 and
collar receiving recess 34 and the collar. ‘The distance across proximal raised portion 32 and

25  distal raised portion 33 is greater than the inside diameter of collar 41 and greater than the
diameter or distance across recess 34. During assembly, the collar is passed over the distal end

of the hub and forced over distal raised portion 33 so that it snaps into the space between



position includes protrusions 86 and 87 projecting inwardly fromside walls

;50 and 51 respectively engage the outer surface of needle cover 37
to bias the needle shield toward the needl e cover. An addi.ti-onal
force is required to pivotably nove the needle shleld if.rom.tihie’ 20
I nternedi ate position to the open position. ' Fig. .9 ;
illustrates an alternative needl e shiel8 assenbly of the present”iavention.
The alternative needle shield assenbly functions. sim.larly to the
needl e shield assenbly of Figs. 1-8. Al ternative needl e shield

assenbl y réied portioni32 arebdalsed pdribn 38 dnd isteapped isthatpasitions Ihispgefeired that there
connected to the coll ar throu?h hi nge 144. Means for rel easably retaining
t he needibe asgrtaincamaynt offrictipnal engagementi etween; the r:gléaésmé the byesa ﬂ@hthsxzoﬂw t he

collar and fin pads 92 and 93, on dle shi el
Sl ot 04 CHEILERALELER resikaviliTammectso toe E@b ohs Wil 2P fﬁlge msagstag exgiatier

it is desirable to be able to rotate the needle shield with respect to the needle hub and have the

5  shield maintain itself in the selected position. This can be accomplished in many ways, such as,

by making the distance between raised portion 32 and raised portion 33 less than the thickness

of collar 41 and/or making the diameter or distance across recess 34 slightly larger than the

inside diameter of the collar to provide a frictional relationship between the collar and the hub.

Also mechanical retention can be provided by placing a series of projections on the hub or

10 inside the collar and a series of recesses inside the collar or on the hub. The projections can

engage the recesses to position the collar with respect to the hub but still allow rotation by

overcoming the force of the projection and recess engagement. Interior surface 43 of collar 41

can be formed in a variety of shapes such as a constant inside diameter. In this preferred

embodiment, interior surface 43 is defined by four segments along minor diameter C and four

15  segments along major diameter D, as bgst illustrated in Fig. 3. Minor diameter C is slightly

smaller than the diameter of recess 34 on hub 28. This stepped configuration makes the collar

less sensitive to manufacturing tolerances so that the frictional fit between the collar and the

hub can be more tightly controlled. The stepped'conﬁguration also gives the collar some

'_ ﬂéxibility to allow it to be easily snapped into place during the assembly process. The

20  advantages of rotationally connecting the collar to the hub will be explained in more detail
. Hereinaﬁer. |

An elongate rigid needle cover 37 having a cylindrically-shaped side wall 38 and an

open proximal end 39 removably engages hub 28 and covers needle cannula 21, as best

illustrated in Fig. 2. A needle cover is an important advantage of the present invention.

25  Preferably, the needle assembly is manufactured and sterilized in a protective package with the

needle cover in place. The needle cover provides a contamination barrier for the needle after

the needle shield assembly is removed from the sterile package. Accordingly, the user is



93 is preferably equal to or slightly less than the width of proj ection 91
.on the collar so that

13 when the needle shield is pivoted to the open. p05|t|on prOJectlon
91 enters slot 94 and is frictionally engaged therein by the sides of
finger pads 92 and 93. Projections or recesses can - - .:be provided

alternatively on projection 91 and in slot 94 tg prOV|de for ‘a mechani cal
engagenent of the needle shield to the coIIar when -t-he -needli-e- shleld is in
t he open p03|t|on In :

assured of a clean needle at the time of first use. At the time of ﬁrst use, the needle cover is
removed, as illustrated in Fig. 7, by overcoming engagement forces between the needle hub
and the open proximal end of the needle cover. |

An elongafe needle shield 45 having a distal end 46 and a proximal end 47 is hingedly

-5  connected to collar 41. In this preferred embodiment, needle shield 45 is hingedly connected
to collar 41 through living hinge 44. It is within the purview of the present invention to
include any structure for hingedly connecting the shield to the collar so that the needle shield
may be pivoted with respect to the collar. These structures include known mechanical hinges
a;nd various linkages, or combinations of hinges and linkages. Needle shield 45 includes two

10  side walls 50 and 51 defining a longitudinal opening 52 and a back wall 53 between the side
walls defining a recess 55 having an interior surface 56.

The needle shield assembly of the present invention is suitable for use with fluid
delivery devices such as syringes. For the purpose of illustration, needle shield assembly 20 is
illustrated connected to hypodermic syringe 70 comprising a syringe barrel 71 having a distal

15 end 73, a proximal end 74 and a circular side wall 75 defining a chamber 76 for retaining fluid
'MﬂmmmMMHMMmmmmmnm®MMMMmmmm
dose of medication to be delivered. The distal end of the syringe barrel is connected to the hub
so that the lumen of the needle cannula is in fluid communication with chamber 76 of the
s_yringé barrel. In this embodiment, distal end 73 of the syringe barrel includes a frusto-

20  conically shaped tip 77 having a passageway therethrough which provides a fluid path between

" the cannula and the chamber. The frusto-conically shaped tip of the syringe barrel frictionally
engages a frusto-conically shaped cavity in the needle hub. The distal end of the syringe barrel
also includes a locking luer-type collar 79 concentrically surrounding the tip. The luer collar
has an internal thread which engages the needle hub to hold it securely to thé barrel. It is

25  within the scope of the present invention to include various hub configurations to attach to a

wide variety of medical or other fluid handling devices. The hub configuration described

hereinabove, having a frusto-conically shaped interior cavity, reflects one of these many



5 "~ any case, the needle shield is releasably retained in this position and
additional force will be needed to overcone the frictional ‘or
mechani cal engagenent of the projection to the needle shield to
advance the needl e shield to the closed position.; Discontinuéus, surfaces 95
and 97 are provided to help to provide a hore positive connection

bet ween the user's finger and the 8needl e shiel'd when advancing the
needl e shield to the closed position. 10 .. Fig. 10 illustrates an
alternative needle shield for use with the needl e shield assenbly of

t he pr ese@ossibilitiesnMany syriiges afluid haafling devieesg huehsisisipgoekis and adaptetsdandestherof
Fig. 10 functions simlarly to the needl e shield assenbly of Figs.
1-8. fluid handling devicasraeatai duen sliplland donkingnluentype fittingfety which the hyb o130
and 151 defining a |l ongitudjnal . . openi ng 132,a d a baﬁk wal | b?tmeen
the si de finstoreonigally shaped interios cavitywil] preReriygng#se; 1t isajsgywithin the purview of the

present invention to provide a needle shield assembly wherein the hub is integrally molded with
5  the syringe barrel.

It is an important feature of the present invention that all elements of the needle shield
assembly are connected to the hub and that the hub is capable of directly connecting to a fluid
handling device such as a syringe. Some prior art devices contain a separate housing which
mounts befween the needle hub and the syringe, wherein the needle shield is hingedly

10  connected to the separate housing. A separate housing lengthens the fluid flow path between
the chamber in the syringe and the distal end of the needle cannula thereby wasting medication,
because it cannot be expelled, the fluid flow path through the housing must be filled with
medication before medication can leave the proximal end of the needle. In some cases, the
medication may cost one hundred times more than the syringe and small amounts of

- 15 medication lost over a substantial number of syringes can result in 2 substantial unnecessary
loss of valuable medication. Also, the additional element increases the length between the

syringe and the needle tip possibly making it slightly more difficult to accurately position the

needle, for example in a patient's vein.

| " The use of a needle cover and a hinged needle shield in the needle shield assembly of

20 the present invention provides other advantages in the manufacturing and assembling of the

. needle shield assembly. Most notably, the needle cannula, hub and needle cover can be _'
manufactured as a separate assembly. So long as the needle cover is :«_).tt_aqhed to the hub lthe .

needle cannula and in particular the sharpened tip of the ner;&le cannula is protected Eo’m
damage and contamination, The final assembly step involves slipping collar 41 over 'needle

25  cover 37 until the collar snaps into place on the collar receiving recess 34 of the hub. To
facilitate this assembly, needle cover 37 includes annular flange 40 wﬁich has a tapered outside

surface to allow the collar to pass smoothly over annular flange 40 and distal raised portion 33



15 surface 156. Needl e cannul a | ocki ng means for trapping the needle

.cannul a in the | ongitudinal

openi ng of the needl.e shi.el d includes an

arm 158 having a transverse portion 161 at its free end _ i ncl udi ng a
| edge 162 positioned so that when the needle shield’is. pivoted to the

cl osed position, the needle cannula 121 shaps past transverse
portion 161 and is trapped in the needl| & - shield by a | edge 162.
Fig. 11 illustrates an alternative needle shield assenbly 200.0f the
present invention il lustrated without the collar and needl e shield.

this altefrthei M anddfiforeetiessa 30aderinge aksetnbly.

and is part of a hub 228. Hub 228 further includes an enl arged
portion 28&npishedcwhile thedragdennealle carutulanis tpadtected by neédle kevenddd thus aveidingl y .
Because the collar is rotatably connect ed to the hub it may be
di ffi cul contgmingtionmpnd damapgedathencedle carmla.r om a

10

15

20

25

Needle shield 45 is capable of pivoting from an open position wherein needle cannula
21 is exposed, as best illustrated in Fig. 7, to a closed needle protecting position wherein at
least part of needle cannula is within the longitudinal opening of the needle shield, as best
illustrated in Fig. 8.

As will be explained in more detail hereinafter, an important feature of the present
invention includes means for preventing the needle shield from being pivoted into the closed
position. before the needle cover is removed. In this preferred embodiment means for
preventing is accomplished forming at least a portion of the side walls so that the longitudinal
opening is smaller than the needle cover, so that the needle cover must be removed before the
needle shield can be pivoted into the closed needle protecting position. It is within the scope
of the present invention to include many structures which prevent the movement of the needle
shield into the closed needle protecting position before the needle cover is removed. Such
structures may include a projection on the needle shield, the needle cover or on both elements
which creates an interference between the needle shield and the needle cover which prevents
moving the needle shield into the closed needle protecting position.

- Another important feature of the present invention includes means for automaﬁcaliy

locking the needle shield in the closed needle protecting position when the needle shield is

- pivoted into the closed position. "Automatically" is intended to mean that movement of the

~needle shield sufficiently into the needle protecting position will cause locking to occur

automatically without further action on behalf of the user. "Permanently" is ‘-intended to mean
that there is no unlocking st;ucture, and the needle will remain shielded until proper dispesal_.
The lock should generally withstand the normal forces encountered during ;roper disposal of
the needle shield assembly. Excessive forces applied to the needle shield wil'l.bend the.needle

cannula but not allow the needle cannula to be re-exposed.

20

In
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25  hypodernic syringe because rotation of the assenbly will cause the
shield and its connected collar to rotate around hub 228. The

enl arged surface 235 provides a surface to grab to : facilitate the
removal and installation of the needle shield assenbly. Incthiisi.erbodi ment,
14 enl arged portion 235 has an octagonal shape/to further increase
Its utility as a gripping surface. 10 'n addition; fiub 228" |ncludes
radially outwardly projecting tab 236 whi ch furt her acts as.an ..
enhanced point of contact for connecting and dlsconnectlng the needle

shiel d assemblpy yfif Bfi@red embodiment, means for locking the needle shield in the closed needle
protecting position includes needle cannula locking means for trapping the needle cannula in
the longitudinal opening of the needle shield. In this preferred embodiment needle cannula
locking means includes an arm 58 projecting from interior surface 56 of the needle shield. Arm
5 58 includes a transverse portion 61 at its free end 59. Transverse portion 61 includes a ledge
62 which is posiﬁoned so that when the needle shield is pivoted to the closed position, needle
cannula 21 snaps past transverse portion 61 and is trapped in the needle shield by ledge 62.
The action of the needle cannula snapping past the transverse portion can be accomplished by
deﬂection of the arm and/or the transverse portion, by deflection of the needle cannula or by a
10 combination of all elements so that after the needle cannula passes the transverse portion, the
parts return generally to their undeflected position or at least to a position where the needle
cannula cannot reverse its path and remains trapped in the recess of the needle shield. The
retention forces are preferably such that an attempt to return the needle shield to the open
needle exposing position will cause the needle to be bent in that direction but usually not re-
15 exposed. In this preferred embodiment arm 58 extends from interior surface 56, and in
particular outwardly from back wall 53. However, the arm could also extend from either of

the sidé walls and still achieve a similar result.
| In this preferred embodiment needle cannula locking means also includes first inclined
wall 64 and second inclined wall 65 having exterior surfaces 67 and 68 respectively for urging
20 the needle cannula toward the center of longitudinal opening 52 as the needle shield is being
- rotated into the closed positiqn. The inclined walls are especially helpful if the longitudinal axis
of the needle cannula is misaligned with respect to the longitudinal axis of the hub and syringe.
The exterior surfaces will urge the needle cannula toward a central position so that it properly
engages and is trapped by the arm structure. Although the inclined walls are not necessary for
25  the present invention at least one wall is desirable and two walls, as best illustrated in Figs. 3

and 5, are preferred.



hypodermi c syringe or similar device. Ways to facilitate the installation
of the needle shield 5 assenbly of the present’i.nveéntion include

provi ding structure on the hub which engages the . rot at abl e 'shield
when it is in the closed or internediate position. : Alsp,::ris;can be

provi ded on needl e cover 37 to facilitate rotation of the cover which
in turn rotates the hub. Al so, side 11 walls 50 and 51 -of ‘t-he-needl e
shield can be designed to be flexible enough so that hand applied

squeezing forces applied to the needle shield while'it is inits

i nternedi at e Refdrtingdtd Figh.|7 s it cad Be sédicthaiihe Indedle dkieldadah betnmoved Iftampthe and
grab needl e cover 37 so that torque may be transmtted t hrough t he
needl e slopen gositibn dogthe tdimsed qrodition cusing at singlérbarided . protedavé. s dort ¢xamplee diye
shield _sidewal | s can be designed to grab the hub when the needle

shi el d i graspingisyringeod@ ithothetfingars and advapging thei negdle shigld from shanopemtoothei on

rovi des neans for applying torque to the hub to faciljtate .
P closed position b}P gregsingg on theqback wal} w?th tﬁe thumb until the needle shield is in the

5 closed locked position. To facilitate the single-handed operation of the needle shield, finger
pad 69 is provided at the proximal end of the needle shield.

It is desirable to have means for releasably retaining the needle shield in the open
position. Holding the needle shield in the open position keeps it from interfering with the
injection process either visually or physically. Releasably retaining the needle shield in the

10  open position may be accomplished by dimensioning parts of the assembly so that friction is
created in the hinge or by using an articulated over-center hinge or by creating some
interference between the needle shield and the collar which must be forcefully overcome to
move the needle shield out of the open position. In this embodiment, as best illustrated in Fig.
4, projection 82 on the collar will engage edge 85 of aperture 83 when the needle shield is

- 15 pivoted to the open position. Additional force is required to pivot the needle shield out of the
open position. In the open position, it is preferred that longitudinal opening 52 be oriented
from between about 90° to 180° from longitudinal axis 25 of the needle cannula, as best
illustrated in Fig. 7, where the needle shield is rotated so that longitudinal opening 52 is about
150° from longitudinal axis 25 of the needle cannula.

20 ' As best illustrated in Fig. 7., sharpened tip 26 of needle cannula 21 is sharpened to a
-bevel shape having a bevel surface 27 oriented at angle A with respect to longitudinal axis 25.
Bevel surface 27 faces direction B. The rotational connectic.m of the collar to the hub is an
important feature of the present invention because it allows rotation of the needle shield so that
the bevel surface faces the same side of the collar as the needle shield when the needle shield is

25  in the open position. Rotation of the needle shield to this position optimally orients the bevel
surface and makes it easier to insert the needle into a patient's vein or subéutaneously. Also, it

is desirable to have bevel surface 27 facing the same side of the needle assembly as the needle



instal l ati on and renoval of a needle shield assenbly froma hypodernic
syringe or simlar 15 device. Means for applying torque include:
alternative accessible hub structures including those w th enl arged
portions, such as enlarged portion 235 and/or radially _projecting tabs,
such as radial ly projecting tab 236. Means for apptyiing torque can
al so include structure for engagi ng 12 the needle cover and the needle
shield, when the needle cover is in the internediiate position ~ ' and
providing flexible side walls on the needl e shiefd~so -that..digital:force
will deflect the side 20. walls causing the needle shield to grab the

needl e cothiald when the anedle shield ds in shayepentriosiianisorthet the needle ghigid dogsgiot Hiterfgre

neodl e with Bodiire ha e ARy SuBIERoRH® e paeats iy foranile, e PeveRLs
sition, b 1.di f . bl . i d l].s. he.. | hi,el d
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shield with respect to the hub allows the needle shield to be positioned to avoid blocking the

5  user's view of volume measuring indicia on the syringe barrel.

Fig. 1 illustrates needle shield assembly 20 connected to hypodermic syringe 70 in a
configuration in which it is likely to be delivered, in sterile form, from a manufacturer. Placing
needle shield 45 in an intermediate position between the closed position and the open position,
closer to the closed position, creates a configuration which takes up less packaging and

10  shipping carton space. This is especially true when the needle shield assembly is being shipped
separately without being attached to a fluid delivery instrument such as a syringe. Also, in this
intenﬁediate position, the needle shield assembly is easier to handle for the purposes of
installing it onto a fluid delivery device, such as screwing the hub onto a standard locking luer-
type fitting. Accordingly, it is desirable to provide means for releasably retaining the needle

15 shield in an intermediate position between the open position and the closed position. In this

_preferred embodiment means for releasably retaining the needle ‘shield in the intermediate
position includes protrusions 86 and 87 projecting inwardly from side walls 50 and 51
respeqﬁvely engage the outer surface of needle cover 37 to bias the needle shield toward the
_ needle cover. An additional force is required to pivotably move the needle shield from the

20 intermediate position to the open position.

Fig. 9 illustrates an alfemative needle shield assembly of the present invention. The
alternative needle shield assembly functions similarly to the needle shield assembly of Figs. 1-8.
Alternative needle shield assembly 90 includes collar 141 and a needle shield 145 hingedly
connected to the collar through hinge 144. Means for releasably retaining the needle shield in

25  the open position includes a projection 91 on the collar and finger pads .92 and 93, on the
needle shield, defining slot 94 therebetween. The width of slot 94 between finger pads 92 and

93 is preferably equal to or slightly less than the width of projection 91 on the collar so that



shield to grab the hub for transmitting torque through the hub. Also, the
structure for 25 engagi ng the needl e shield and 'the hub may be
sufficiently strong that, in certain configurations, a flexible
sidewal | will not be necessary to apply torque from:the=negdleshield

to the needle hub. Structure on the needle shleld for engaglng the hub may
I nclude a series of _

15

1——.

when the needle shield is pivoted to the open position projection 91 enters slot 94 and is
frictionally engaged therein by the sides of finger pads 92 and 93. Projections or recesses can
be provided alternatively on projection 91 and in slot 94 to provide for a mechanical
engagement of the needle shield to the collar when the needle shield is in the open position. In

5 any case, the needle shield is releasably retained in this position and additional force will be
needed to overcome the frictional or mechanical engagement of the projection to the needle
shield to advance the needle shield to the closed position. Discontinuous surfaces 95 and 97
are provided to help to provide a more positive connection between the user's finger and the
needle shield when advancing the needle shield to the closed position.

10 Fig. 10 illustrates an alternative needle shield for use with the needle shield assembly of
the present invention. The alternative needle shield of the embodiment of Fig. 10 functions
similarly to the needle shield assembly of Figs. 1-8.

Alternative needle shield 100 includes side walls 150 and 151 defining a longitudinal
~ opening 152 and a back wall between the side walls defining a recess 155 having an interior

15 - surface 156. Needle cannula locking means for trapping the needle cannula in the longitudinﬁl
opening of the needle shield includes an arm 158 having a transverse portion 161 at its free end
including a ledge 162 positioned so that when the needle shield is pivoted to the closed
position, the needle cannula 121 snaps past transverse portion 161 and is trapped in the needle
shield by a ledge 162.

20 Fig. 11 illustrates an alternative needle shield assembly 200 of the present invention

> illustrated without the collar and needle shield. In this alternative embodiment a base member
230 is integrally molded and is part of a hub 228. Hub 228 further includes an enlarged
portion 235 to facilitate removal and installation of the needle assembly. Be-cause the collax; is
rotatably connected to the hub it may be difficult to install and remove the hub from a

25  hypodermic syringe because rotation of the assembly will cause the shield and its connected

collar to rotate around hub 228. The enlarged surface 235 provides a surface to grab to B

facilitate the removal and installation of the needle shield assembly. In this embodiment,



i nwardly projecting | edges, preferably having serrated or otherwi éé;

roughened distal ends, for contacting the hub and applying sufficient
frictional force so that rotational force appliedto the ::; ,.ishieltd is
transferred efficiently to the hub. iHub 228 incl udes proxi mal

rai sed portion 232 and distal raised portion 233. ilnthi's— -5 enbodi nent,
distal raised portion 233 has a chanferdy surface so that the collar (not
shown) may be easily installed over needl e cover 237 and into recess

234 by slen®iged poRfonCzals! 1Ak aR betagbha€ shape to fifitteel inereabe s dtilith as aighipping asfacehe
chanfered distal raised portion 233 into recess 234. Fig. 12
i || ust r atieaddition,hiesb 202 mcindes radialie etitveardlyi propctings abb236 whichHurthereastsnas an
i nventi on. This alternative needl e shield assenbly functions
si m | ar | enhancedpointefitontash far| connestiogiahd distormiegting the meedle ghield) asgambly from a
needle s Tygégen?ﬁséss?mqgég/ ox?) (s)ign’ilall' idgv?cet. h€Var}]'§ %g lfa?cilﬁ:gtieetll'lg ir?s%a lgtqgrll ot ?ﬂce lllzejeglse'shi’]éid8 ’
5  assembly of the present invention include providing structure on the hub which engages the
rotatable shield when it is in the closed or intermediate position.” Also, ribs can be provided on
needle cover 37 to facilitate rotation of the cover which in turn rotates the hub. Also, side
walls 50 and 51 of the needle shield can be designed to be flexible enough so that hand applied
squeezing forces applied to the needle shield while it is in its intermediate position will cause
10 the shield side walls to collapse and grab needle cover 37 so that torque may be transmitted
through the needle shield, through the needle cover to the hub. Likewise, the needle shield
sidewalls can be designed to grab the hub when the needle shield is in the closed position.
Accordingly, the present invention provides means for applying torque to the hub to facilitate
installation and removal of a needle shield assembly from a hypodermic syringe or similar
15 dgvice. Means for applying torque include alternative accessible hub structures including those
with en]éréed portions, such as enlarged portion 235 and/or rad?ally projecting tabs, such as
radially projecting tab 236. Means for abplying torque can also include structure for engaging
the needle cover and the needle shield, when the needle cover is in the intermediate position
and prpviding flexible side walls.on the needle shield so that digital force will deflect the side
20 ) wlé causing the needle shield to grab the needle cover for transmitting torque through the
cover to the hub. Means for applying torque can also include structure for engaging the needle
. shield and the hub, when the needle shield is in the closed position, by providing flexible
sidewalls on the needle shield so that digital force will deflect the sidewalls causing the needle
shield to grab the hub for transmitting torque through the hub. Also, the structure for
25 engaging the needle shield and the hub. may be sufficiently strong that, in certain

configurations, a flexible sidewall will not be necessary to apply torque from the needle shield

to the needle hub. Structure on the needle shield for engaging the hub may include a series of



i ncl udes a needl e cannul a 321, a hub 328 which includes a base nenber 330,

a needl e cover 337 and collar 341 rotationally connected.to the hub
so that the collar can be rotated around the hub. An el.ongate needl e
shield 345 is pivotably connected to collar 341 through hinge @ : 344. 1t

is within the purview of present embodinent that t he ‘base ‘menber can be a
separate 15 el ement attached to the hgb using met hods descritbed

her ei nabove or integrally fornmed as part . of the hub. Rather than
having a collar receiving recess the hub, the present enbodi nent -has

an annul ar flange 335. The rotational connection betmee ol |.af. §41 a;d hub

328 i s afinwandbgprojecting leggese prpfRyably having sqrmﬂ aF Oﬂhp’aﬂg%f °%dt fst
336 d t
o5 The ooelting o B3 mafeinon e oLy LSRR bp L T

Zis;s%n?;?fiﬁq&?dlisrt\%ns medaeéimentytotgeeﬁ&e cover has been installed, thereby

Hub 228 includes proximal raised portion 232 and distal raised portion 233. In this
5  embodiment, distal raised portion 233 has a chamfered surface so that the collar (not shown)
may be easily installed over needle cover 237 and into recess 234 by sliding the collar over the

needle shield, forcibly past the charﬁfered distal raised portion 233 into recess 234.
Fig. 12 illustrates another alternative needle. shield assembly of the present invention.
This alternative needle shield assembly functions similarly to the needle shield assembly of Figs.
10 1-8. Alternative needle shield assembly 300, like the needle shield assembly of Figs. 1-8,
includes a needle cannula 321, a hub 328 which includes a base member 330, a needle cover
337 aﬁd collar 341 rotationally connected to the hub so that the collar can be rotated around
the hub. An elongate needle shield 345 is pivotably connected to collar 341 through hinge
. 344, It is within the purview of present embodiment that the base member can be a separate
15  element attached to the hub using methods described hereinabove or integrally formed as part
| of the hub. Rather than having a collar receiving recess the hub, the present embodiment has
an annular flange 335. The rotational connection between collar 341 and hub 328 is affected

by engagement of annular flange 335 with annular recess 336 inside collar 341.

l. One of the important features of the present invention is that the needle shield and
20 collar can be assembled to the hub after the needle cover has been installed, thereby eliminating
. any potential for damaging the sharp needle tip during installation of the coll;r and needle
shield assembly. One way to manufacture the needle shield assembly of the present invention is
to attach base member 330 to hub 328 using one of the many manufacturing processes
described hereinabove. The needle cannula is then assembled to the hub using a variety of
25 - known methods for securing the proximal end of the needle cannula .to the distal end of the hub
with epoxy adhesive being preferred. The needle assembly comprising the hub which includes

the base member, integrally formed or separately attached, and the needle cannula is then



any potential for damaging the sharp needle tip during installation of the
.col l ar and needl e shield assenbly. One way to manufacture the needle
shield assenbly of the present invention is ~ to attach base’ member
330 to hub 328 using one of the many manufacturing processes..
descri bed hereinabove. The needl e cannula is then:assenbliedto the hub
using a variety of 25 known net hods_:'ﬁo securing. the. proximl end of the
needl e cannula to the distal end of the hub : wi th epoxy adhesive
being preferred. The needl e assenbly conpri sing t-he-hub- whi-ch inctudes
t he baseassembied to khei regioahlly néalleTeshenr A3 elispaintinythepraess therarxistsacovered| e
cannula InesedtlahSsrs'lembly wherein the needle cannula is protected from damage and its cleanliness is
maintained by the needle cover. The needle assembly may be sterilized before further assembly
into a finished product, or the collar may be joined to the needle hub by advancing the collar
5  over the distal end of the needle cover, proximaliy until annular flange 335 contacts chamfered
surface 342 on the collar. The chamfered surface is provided to allow the annular flange to
spread the collar slightly so that annular flange 335 can snap into annular recess 336 in the
collar. The needle shield may now be pivoted to its intermediate position described
hereinabove, and packaged and sterilized or attached to a hypodermic syringe and packaged
10  and sterilized. Sterilization may be accomplished by gas sterilization such as ETO or radiation
sterilization. When using gas sterilization the package can be made of one hundred percent
breathable material or at least have one surface of breathable material such as a blister package
with a peelable, breathable top. The breathable surface is necessary to carry out the gas
sterilization process. In radiation sterilization such breathable components can be used but are
15  not necessary. Preferably, a quantity of packaged needle shield assemblies or packaged needle
shield assemblies attached to devices such as a syringe are placed in a corrugated shipper and
sealed before the sterilization process.
It should be noted that throughout the specification the collar has been described as
havmg an aperture of 360° in duration. It is within the purview of the present invention to
20 have an aperture less than 360° and greater than 180° in duration which will be sufficient for
- the collar to be rotationally attached to a hub. Fig. 13 illustrates an alternative collar and
needle shield assembly 400 which functions substantially identically to the emboditﬁent of Figs.
1-8. However, in this embodiment, collar 441 is semi-circular shaped haviné an aperture 442
of less than 360° and greater than 180° in duration. Collar 441 can be assembled axially over
25  the needle cover and onto the needle hub using methods described hereinabove. Also, it may

be assembled by moving said collar horizontally toward said hub and snapping the aperture

over the appropriate structure on the needle hub. In either case the alternative needle shield



16 assenbl ed to the renovabl e needl e cover. At this point in the
;process, there exists a covered needl e assenbly mhereln t he needl e
cannula is protected fromdamage and its cleanliness is .. . maintai ned
by the needl e cover. The needl e assenbly nmay be sterilized before further
assenbly into a finished product, or the: col l'ar - ay.bé JOIned to the
needl e hub by advancing the collar 5}2 over the distal end of: the needl e
cover, proximally until annular flange 335 contacts chanfered ™

surface 342 on the collar. The chanfered surface is.provi.ded.to allow the
annul ar flange to spread the collar slightly so that annul ar fl ange

335 can §ﬁlﬁ@olld?t400aﬂ5‘i¥l{a?x{g theG §rt§r§6ad\)anth@ of the presef in@éntlo]ihﬁaﬂ"@&m‘ Qnd
shield may now be pivoted to 1ts Intermediate position describ

needle shield may be assembled to the needle hub after the needle cannula and needle cover

have been installed.
It can be seen that the present invention provides a self-contained needle shield
5 assembly and a method of making wherein the needle shield can be positioned in the needle
shielding position using a one-handed procedure and the needle shield automatically locks in
the needle shielding position so that the needle is unable to be reused. The needle shield
assembly of the present invention also provides structure to protect the cleanliness of the
needle until the needle is first used. The present invention also provides a self-contained needle
10  shield agsembly which allows the needle to be used twice, once for withdrawing medication
into a syringe and then for injecting medication into a patient, while providing means for
preventing the permanent locking of the needle shield until the final use by preventing the
needle shield from being pivoted into the closed position while the needle cover is installed.
The present invention also provides the advantage that the needle shield can be rotated with
15  respect to the needle hub so that the needle shield can be oriented with respect to a needle
cannula which has a sharpened beveled tip having a beveled surface. The advantage being that
the needle shield can be rotated to the same side as the needle assembly as the bevel surface
faces, making it easier to pierce a patient's vein without experiencing interference from the
needle shield. Finally, the present invention provides the advantage of not having intermediate
29 ‘ elements separating the needle hub from the fluid handling device, such as a syringe, which can
waste medication by lengthening the fluid path, and making the entire assemblj longer and

possibly more difficult to use.



her ei nabove, and packaged and sterilized or attached to a hypodermc
syringe and packa ed 10 and sterilized. Sterilization may be.

acconpl i shed b "ﬂﬂ;ﬂt!g gtﬁ on such as ETO or radiation ..
sterilization. terilization the: package can be rrade of one
hundr ed percent t hdble material or at Ieast have one surface of
breathabl e material such as a blister phkage . = "W th a peel able,

breat habl e top. The breathable surface is necessary to carry out the gas

sterili Zwadl ati on sterilization such breathabl e
conponen are not necessary. Preferably,-a quantity
of packaged N0} © aikfibdoRRIRRER B8 U daSIRREY Qe the stops o1 ©1 U

assenbl i es attach evi ces as a syrin a’ corrugat ed

shi pper and () pﬁﬁ?dlﬁ%dﬁr OE&&E%hIenﬁﬁﬁ& %mdr'a%?émw dahﬁbﬁﬁﬁg 2 collar havin

It should be noted that ughout the specification the Collar has een
descr § bedpéture therethrough of at least 180° duration and an elongate needle shield having a distal

end and a proximal end hingedly connected to said collar, said needle shield including two
sidewalls defining a longitudinal opening;
(b)  providing a needle cannula having a proximal end, a distal end and a lumen
therethrough;
10 (c)  providing a hub having a proximal end for connecting to a fluid transfer device
and a distal end for connecting to the proximal end of said needle cannula;
(d) providing a base member having collar retaining portion configured to accept
said collar through its aperture;
(e) providing a rigid elongate needle cover having a distal end, an open proximal -
15  end and a sidewall therebetween defining a cavity;
® attaching said base member to said hub;
(2)  attaching said proximal end of needle cannula to said hub;
(h)  placing said needle cover over said needle cannula and advance said needle
cover until said proximal end of said needle cover removably engages said hub;
20 @) connecting said collar to said needle hub by advancing said collar axially over
said .needle cover toward said hub until said collar engages said collar retaining portion of said
_ base member, said collar and needle shield assembly being oriented with said hub so that when
said needle cover is removed from said needle hub, said collar is capable of pivoting from an
open position where said needle cannula is exposed, to a closed needle protecting poeition.

25  where said needle cannula is within said longitudinal opening of said needle shield.



having an aperture of 360 in duration. It is within the purview of the
.present invention to 20 have an aperture less than 360[err] and greater
than 180[err] in duration which will be sufficient for the collar to
be rotationally attached to a hub. Fig. 13 illustrates an alternative
collar and mmmmm m d assenbly 400 which. functions substantially
identically t 3]' Vlﬂof Figs. 12 19 1- 8. . However., |nth|s

embodi nent, coll & #441%isSsem-circul ar shaped haV| ng an aperture 442

of |ess than 360[err] and greater than 180[err] in duration. Collar 441 can
be assenbl ed axially over t he needl e cover and.onto.the needl-e hub

usrng nmet hods desc h it y
novi ng said coI | ar ‘rhga %’ﬁt gI"P Q@&m'/grg@% el t-?u%ma%af%’ﬁg“ lﬁ%ﬁ"tﬁa’g&%l&dwgre
over the éapr,pprl ate structure on the needl e hub. In elther case the
alternative needl e shield

()] placing said needle shield assembly in a sterilizable package;

(k)  sealing said package;

5 )] sterilizing said needle shield assembly in said package;

3. The method of making the needle shield assembly of Claim 1 deleting steps (d)

and (f) and changing step (c) to: (c) providing a hub having a proximal end for connecting to a

fluid transfer device and a distal end for connecting to the proximal end of said needle cannula,

10  said hub further including a base member including a collar retention portion configured to

accept said collar through its aperture.

4. The method of making a needle shield assembly of Claim 1 wherein said distal
end of said needle cannula includes a beveled surface further including the step of
15 )] rotating said collar with respect to said hub until said needle shield is on the

same side of said hub as said bevel faces.

5. The method of making a needle shield assembly of Claim 1 further including the
step’:t of |
’ 20 )] providing a hypodermic syringe barrel having a distal end, a proximal end, and a
| circular side wall defining a chamber, said syringe barrel including a frusto-conically shaped tip
having a passageway in fluid communication with said chamber;
(k)  engaging said proximal end of said needle hub and said tip of said syringe barrel
so that said lumen of said needle cannula is in fluid communication with said chamber.
25
6. The method of making a needle shield assembly of Claim 5 further comprising

the steps of:



17 and collar 400 maintains the inportant advantage of the present
.invention that collar and needl e shield may be assenbled to the
needle hub after the needle cannul a and needl e cover =~ - havé been

i ns can be seen that the present |nvent|on provi des

a self conta mﬂm i" ,ﬂ"ﬂw assembl y and ‘a met. hed -af-» maki ng
wherein the I be posME&ned in the needie” "' . shieldi ng

position using a one- handed ‘brocedure and the needl e shield- autonatlcally
| ocks in _

0] placing said syringe and needle shield assembly in a sterilizable package;
(m) sealing said package; and

(n) sterilizing said needle shield assembly and said syringe in said package.

5 7. The method of making a needle shield assembly of Claim 1 changing step (i) to:
(i) connecting said collar to said needle hub by advancing said collar horizontally
toward said hub until said collar engages said collar retaining portion of said base member, said
collar and said needle shield assembly being oriented with said hub so that when said needle
cover is removed from said needle hub, said collar is capable of pivoting from an open position
10 where said needle cannula is exposed, to a closed needle protecting position where said needle

cannula is within said longitudinal opening of said needle shield.



t he needl e shielding position so that the needl e-i-s unabl'e to be. reused.
The needl e shield assenbly of the present:invention also provides
structure to protect the cleanliness of the needl e until .t he needl e
is first used. The present invention also provides a:self:-containéd needle
10 shield assenbly which allows the needle to be used tw ce, once for

w t hdrawi ng nedi cati on into a syrl nge andithen for injécting

medi cation into a patient, while provi g neans' for preventing the
per manent | ocking of .the needle shield until the“fihal ‘use by preventing

the needi e SPtHOY OF MAIKINE W NERbIESATETD ASgeerbpesi tion whi l e
the needl e cover is™lI ron SO provides
the advantage that the needl e shiel daggTReecTOtated with 15 respect to

t he needle hub so that the needle shrelfd can be oriented with respect to a

needl e cannul a whi ch has a sharpened beveled tip having a bevel ed
surface. The advant age bei ng that
S A needle shield assembly having a single-use cannula lock of the present invention

includes a needle cannula having a proximal end, a distal end and a lumen therethrough. A hub
includes a proximal end for connection to a fluid transfer device and a distal end connected to
the proximal end of the needle cannula. A collar is rotationally connected to the hub so that
the collar can be rotated around the hub. An elongate needle cover removably engages the hub
10 and covers the needle cannula. An elongate needle shield having a proximal end and a distal
end is hingedly connected, through its proximal end, to the collar. The needle shield includes
two sidewalls defining a longitudinal opening and a back wall between said side walls defining
a recess having an interior surface. The needle shield is capable of pivoting from an open
position wherein the needle cannula is exposed, to a closed needle protecting position wherein
15  at least part of the needle cannula is within the longitudinal opening of the needle shield. The
needle shield assembly further includes structure for preventing the needle shield from pivoting
into the closed position unless the needle cover is removed, and structure for locking the
. needle shield in the closed needle protecting position when the needle shield is pivoted into tﬁe
closed position. The structure for locking traps the needle cannula in the longitudinal opening

20  ofthe needle shield.

. Figure 1



the needl e shield can be rotated to the sane side as the needl e assenbly as
t he bevel surface faces, making it easier to pierce a patient's vein
wi t hout experiencing interference fromthe needl e shield. Finally,
the present invention provides the advantage of not having internediate 20
el ements separating the needle hub fromthe fluid handling device,: such as

a syringe, which can wast e nedi dation by |engthening the fluid path,
and naking the entire assenbly | onger and possibly - pore;difficult to
use- . ...-.- _.._.-:._. B .
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VWHAT IS CLAIMED | S: . 1. A nmet hod of making a needle shield
assenbly conprising the steps of: (a) provi ding a needl e
shield and col |l ar assenbly conprising a collar having an 5 aperture
t heret hrough of at |east 180[err] duration and an el ongate needl e shield

havi ng a di st al end and a proximal end hingedly connected to:said
collar, said needle shield including two si-:dewal I's:defini ng a

| ongi t udi nal openi ng; (b)Y  providing a needl & cannul a havi ng
a proxinmal end, a distal end and a | unen t heret'hrough; - 10" .

(c) providing a hub having a proxinmal end for connecting to a fluid
fransfer device R PR
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and a distal end for connecting to the proximal end of said needle cannul a;
(d) provi di ng a base nenber having collar retaining portion configured to
accept said collar through its aperture; (e)

providing a rigid elongate needl e cover having a distal end, an open
proximal 15 end and a sidewall therebetween defining a cavity; .:

() attachi ng said base nember to safd hub; : (g9) - attaching
said proximal end of needle cannula to said hub; =

pl aci ng sai d needl e cover over said needle cannul a:and ‘advance- sald needle
cover until said proxinmal end of said needl.e cover: reanany engages. sai d
hub; = 20 (i) connecting said collar to: sald needl e hub by
advanC|ng said collar aX|aIIy over T
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sai d needl e cover toward said hub until said collar engages said collar
r-etai ning portion of said base nmenber, said collar and needle shield
assenbly being oriented with said hub so that when sai d needl e cover
is removed fromsaid needl e hub, said collar is capable of pivoting from an
open position where said needle cannula is exposed, to a closed needle
protecting position 25 where sai d neédl e cannula i's mﬁthln sald

| ongi t udi nal openi ng of said needle shield. :

FIG—6
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2. The met hod of making a needle shield assenbly of Claim1 further

I ncl udi ng the steps of: (1) pIaC|ng sai d needl e
‘shield assenbly in a sterilizable package: . (k) seallng sai d
package; 5 (1) sterilizing said needle shield assenbly in
sai d package; 3. The met hod of maki ng>the peedle shield
assenbly of Claim1 deleting steps (d) and; (f) and changi ng step (c)

to: (c) providing a hub having a proximal end foriconnecting to-a |
fluid transfer device and a distal end for connectlng to the proxinal end
of said needle cannul a,

]
|
|




10- said hub further including a base nenber including a collar retention
portion configured to accept said collar through its aperture.

4, The net hod of meking a needle shield assenbly of Claiml wherein said
di st al end of said needle cannula includes a bevel ed surface further
including the step of 15 (1) rotating said collar with
respect to said hub until said needle $hield is on'the = - same side of
said hub as said bevel faces. 5. _:The nethod of neking a.
needl e shield assenbly of daim1 further including the & ' ~..steps of 20
(i) provi ding a hypoderm c syringe barrel having ‘a distal éend, :a:
proxi mal end, and a ! e
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circular side wall defining a chanber, said syringe barrel including a

frusto-conically shaped tip havi ng a passageway in fluid

comuni cation with said chanber; (k) engagi ng said proxi nal
end of said needle hub and said tip of said syringe barrel so t hat
said lumen of said needle cannula is in fluid comrunication with said
chanber. 25 6. The met.hod of maki ng ‘a needl e shield

assenbly of Claim5 further conprising the steps of:

144

FIG-9



()" pl aci ng said syringe and needle shield assenbly in a sterilizable

package; (m seal i ng said package; and (n)
sterilizing said needle shield assenbly and said syringe in said package.
5 7. The met hod of making a needle shield assenbly of daiml
changing step (i) to: (1) connecting said collar to said
needl e hub by advancing said collar hoéizontally toward said hub
until said collar engages said collar retaining portion of said base
menber, said collar and sai d needl e shleld assenbl y belng oriented

W th sald hub so that when sai d needl e N
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cover is renoved fromsaid needle hub, said collar is capable of pivoting
froman open position 10 where said needl e cannula is exposed, to a

cl osed needl e protecting position where said needle cannula is within
sai d | ongi tudi nal opening of said needle shield.
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