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that is pivotably secured to a needle hub. A ball-and-socket hinge se-
cures the shield and the hub to one another. The assembly includes a
reversible shield lock to hold the shield in the needle-protected posi-
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HINGED SHIELD ASSEMBLIES AND RELATED METHODS

Technical Field
[0001] Shields for needle devices are generally discussed herein with hinged shield

devices for use with hypodermic needles more particularly discussed.

Background
[0002] Recapping is a common procedure for periods between drawing up fluids into a

syringe and administering injections through a needle. The recapping procedure can
occasionally cause needlesticks since users sometime misalign the needles with the openings on
the caps. Injuries can also occur after an injection and prior to the discarding of the needles.
Needlesticks can be painful, but can also cause great inconvenience because all needlesticks
must be reported. Also, since needles related to needlesticks must be discarded, medications
contained within the syringes are unnecessarily wasted. Furthermore, fluids linked to these

“clean” type of needlesticks can cause injuries and adverse reactions.

SUMMARY

[0003] The various embodiments of the present hinged shield assemblies and related
methods have several features, no single one of which is solely responsible for their desirable
attributes. Without limiting the scope of the present embodiments as expressed by the claims
that follow, their more prominent features now will be discussed briefly. After considering this
discussion, and particularly after reading the section entitled “Detailed Description,” one will
understand how the features of the present embodiments provide advantages, which include the
capability to hold the shield in any desired orientation with respect to the needle hub without
having to manually grasp or handle the shield.

[0004] One aspect of the present hinged shield assemblies includes the realization that
many contemporary hinged shield assemblies use a “living” hinge. A living hinge is a relatively
thin portion of injection-molded plastic that joins the first and second hinged components in a
unitary construction. With respect to hinged shield assemblies for covering needles, living
hinges have at least one drawback: they do not remain at the position which they are opened and

even tend to bias toward the needle-protected position. Thus, when the needle and shield
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assembly are used to perform an injection or blood draw, the operator may need to use his or her
finger(s) to manually hold the shield away from the needle. In certain instances, a retention
mechanism is used to hold or keep the cap at a temporary fixed position. The living hinge thus
makes the procedure more cumbersome unless means is provided to compensate for the noted
issues.

[0005] One embodiment of the present hinged shield assemblies comprises a needle hub
including a first hinge part. A needle extends from the needle hub. The shield assembly further
comprises a shield including a second hinge part that engages the first hinge part to pivotably
secure the shield to the hub. The shield further includes a plurality of side walls configured to
partially surround the needle when the shield assembly is in a protected position. One of the first
and second hinge parts defines a first ball and a second ball and the other of the first and second
hinge parts defines a first socket and a second socket. The first and second sockets receive the
first and second balls in pivotable engagement.

[0006] One embodiment of the present methods comprises a method of making a hinged
shield assembly configured to shield a needle to prevent needlesticks. The assembly includes a
needle hub and a shield. The shield further includes a plurality of side walls configured to
partially surround the needle when the shield assembly is in a protected position. The method
comprises forming the needle hub with a first hinge part and securing the needle to the needle
hub. The method further comprises forming the shield with a second hinge part. The method
further comprises engaging the first hinge part and the second hinge part with one another to
pivotably secure the shield to the hub. One of the first and second hinge parts defines a first ball
and a second ball and the other of the first and second hinge parts defines a first socket and a
second socket. The first and second sockets receive the first and second balls in pivotable
engagement.

[0007] Another embodiment of the present methods comprises a method of using a
hinged shield assembly to shield a needle to prevent needlesticks. The assembly includes a
needle hub and a shield. The shield further includes a plurality of side walls. The method
comprises pivoting the shield with respect to the hub about a hinge that pivotably secures the
shield to the hub. The method further comprises continuing to pivot the shield with respect to
the hub until the side walls partially surround the needle in a protected position. The method

further comprises locking the shield with respect to the hub or with respect to the needle in the
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protected position. Pivoting the shield with respect to the hub about the hinge comprises

pivoting a first ball within a first socket and pivoting a second ball within a second socket.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The various embodiments of the present hinged shield assemblies now will be

discussed in detail with an emphasis on highlighting the advantageous features. These
embodiments depict the novel and non-obvious hinged shield assemblies shown in the
accompanying drawings. which are for illustrative purposes only. These drawings include the
following figures, in which like numerals indicate like parts:

[0009] Figure 1 is a side perspective view of one embodiment of the present hinged
shield assemblies in a protected position;

[0010] Figure 2 is a front elevation view of the needle hub and the shield of the hinged
shield assembly of Figure 1, showing the hub and shield rotated 90° with respect to one another
about the hinge from the configuration of Figure 1;

[0011] Figure 3 is a lower perspective view of the hinged shield assembly of Figure 1,
showing a reversible shield lock of the assembly in an unlocked position;

[0012] Figure 4 is a side cross-sectional view of the hinged shield assembly of Figure 1,
in a shipping configuration and including a removable needle cap;

[0013] Figure 5 is a lower/side perspective view of the shield of the hinged shield
assembly of Figure 1;

[0014] Figure 6 is a front elevation view of the shield of Figure 3;

[0015] Figure 7 is a cross-sectional view of the shield of Figure 6 taken through the line
7-7 in Figure 6;

[0016] Figure 8 is a cross-sectional detail view of one alternative shape of the ball
portion of the shield of Figures 5-7;

[0017] Figure 9 is a cross-sectional detail view of another alternative shape of the ball
portion of the shield of Figures 5-7;

[0018] Figure 10 is a cross-sectional detail view of another alternative shape of the ball
portion of the shield of Figures 5-7;

[0019] Figure 11 is a cross-sectional detail view of another alternative shape of the ball

portion of the shield of Figures 5-7;
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[0020] Figure 12 is a lower/side perspective view of the needle hub of the hinged shield
assembly of Figure 1;

[0021] Figure 13 is a rear elevation view of the hub of Figure 12;

[0022] Figure 14 is a partial cross-sectional view of the hub of Figure 13 taken through
the line 14-14 in Figure 13;

[0023] Figure 15 is a detail view of the portion of Figure 14 indicated by the circle 15-15;

[0024] Figure 16 is a lower elevation view of the hub of Figure 12;

[0025] Figure 17 is a partial cross-sectional view of the hub of Figure 16 taken through
the line 17-17 in Figure 16;

[0026] Figure 18 is a detail view of the portion of Figure 17 indicated by the shape 18-
18;

[0027] Figure 19 is a rear/side perspective view of another embodiment of the present
hinged shield assemblies in a protected position;

[0028] Figure 20 is a front/side perspective view of a portion of the hinged shield
assembly of Figure 19, showing a needle-securing hook extending around the needle to hold the
shield in the protected position;

[0029] Figure 21 is a front perspective view of another portion of the hinged shield
assembly of Figure 19, showing a shield lock on the needle hub and the shield holding the shield
in the protected position;

[0030] Figure 22 is a side perspective view of the needle hub of the hinged shield
assembly of Figure 19;

[0031]  Figure 23 is a rear/side perspective view of the shield of the hinged shield
assembly of Figure 19;

[0032] Figure 24 is a front perspective view of an alternative configuration of the hinged
shield assembly of Figure 21 in which the shield lock on the needle hub and the shield is
eliminated;

[0033] Figure 25 is a side perspective view of an alternative configuration of a needle
hub of the present hinged shield assemblies;

[0034] Figure 26 is a lower/rear perspective view of an alternative configuration of a
shield of the present hinged shield assemblies, the shield being compatible with the hub of Figure
25;
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[0035] Figure 27 is a lower/rear perspective view of an alternative configuration of a
shield of the present hinged shield assemblies, the shield being compatible with the hub of Figure
25;

[0036] Figure 28 is a lower/rear perspective view of an alternative configuration of a
shield of the present hinged shield assemblies, the shield being compatible with the hub of Figure
25:

[0037] Figure 29 is a side perspective view of an alternative configuration of a needle
hub of the present hinged shield assemblies;

[0038] Figure 30 is a lower/rear perspective view of an alternative configuration of a
shield of the present hinged shield assemblies, the shield being compatible with the hub of Figure
29;

[0039] Figure 31 is a lower/rear perspective view of an assembly including a needle hub
similar to that of Figure 29 and a shield similar to that of Figure 30;

[0040] Figure 32 is a lower/rear perspective view of an alternative configuration of a
shield of the present hinged shield assemblies, the shield being compatible with the hub of Figure
29;

[0041] Figure 33 is a lower/rear perspective view of an assembly including a needle hub
similar to that of Figure 29 and a shield similar to that of Figure 32;

[0042] Figure 34 is a side perspective view of an alternative configuration of a needle
hub of the present hinged shield assemblies;

[0043] Figure 35 is a side perspective view of an alternative configuration of a needle
hub of the present hinged shield assemblies;

[0044] Figure 36 is a lower/rear perspective view of an alternative configuration of a
shield of the present hinged shield assemblies, the shield being compatible with the hubs of
Figures 34 and 35;

[0045] Figure 37 is a lower/rear perspective view of an assembly including a needle hub
similar to that of Figure 34 and a shield similar to that of Figure 36;

[0046] Figure 38 is a side perspective view of another embodiment of the present hinged
shield assemblies;

[0047] Figure 39 is an upper/side perspective view of the hinged shield assembly of
Figure 38; and
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[0048] Figure 40 is a lower/side perspective view of an alternative configuration of the

hinged shield assembly of Figure 38 showing a different hook.

DETAILED DESCRIPTION

[0049] The following detailed description describes the present embodiments, including

apparatuses, devices, and methods, with reference to the drawings. In the drawings, reference
numbers label elements of the present embodiments. These reference numbers are reproduced
below in connection with the discussion of the corresponding drawing features.

[0050] Figures 1-18 illustrate different variations of hinged shield assemblies and their
components. The hinged shield assembly 100 cooperates with a syringe 102 (Figure 1, partially
shown) and comprises a shield 108 to selectively shield a needle 104 (Figures 1 and 4) extending
from a needle hub 106, which engages a distal end of the syringe 102. With reference to Figures
1 and 3, the shield assembly 100 comprises the hub 106 and the shield 108 that is pivotable about
the hub 106. As described in further detail below, the shield 108 is configured to be manipulated
from a packaged position (Figure 4) to a ready-to-use position (Figure 3), from the ready-to-use
position to an open position (Figure 2), and from the open position to a secured position (Figure
).

[0051] With reference to Figures 5-7, the shield 108 comprises first, second and third
sidewalls 110, 112, 114 configured to surround the needle 104 on three sides. The third sidewall
114 may also be referred to as a center wall or rear wall and is positioned between the first and
second sidewalls 110, 112. With reference to Figure 6, the first and second sidewalls 110, 112
are generally parallel to one another at a base end 116 of the shield 108, then taper toward one
another, and then continue parallel to one another. With reference to Figure 5, the third sidewall
114 is contoured from a sloping base portion 118 to a concave portion 120. An outside surface
of the concave portion 120 includes transverse ridges 122 that facilitate gripping the shield 108.
All three sidewalls 110, 112, 114 are joined at approximately 90° angles. However, near the
base 116 of the shield 108 the first and second sidewalls 110, 112 are slightly spaced from the
third sidewall 114, forming first and second slits 124 (Figure 6). The slits 124 enable the first
and second sidewalls 110, 112 to be bent away from one another to facilitate mounting the shield

108 on the hub 106 during manufacture, as further described below.
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[0052] With reference to Figure 5, the sidewalls 110, 112, 114 extend approximately half
the length of the shield 108 and adjoin a shoulder portion 126 that extends transversely inward
from the edges of all three sidewalls 110, 112, 114. A shroud 128 extends from the shoulder
portion 126 away from the sidewalls 110, 112, 114. The shroud 128 has a substantially U-
shaped cross-section. The shroud 128 is closed at its end opposite the base end 116 of the shield
108. The shield 108 is open along one side to accommodate passage of the needle 104 as the
shield 108 pivots with respect to the hub 106, as explained in detail below.

[0053] With reference to Figures 4 and 6, the shield 108 further comprises first and
second hooks 130 that extend inwardly from the third sidewall 114 and from the shroud 128. In
the illustrated embodiment, the hooks 130 are formed integrally with the shield 108. The hooks
130 are configured to capture the needle 104 when the shield 108 is pivoted toward the needle
104 to secure the shield 108 in the needle-protected position. As the shield 108 pivots toward the
needle 104, a ramped or rounded end surface 132 of each hook 130 contacts the needle 104,
flexing the hook 130 laterally to allow the hook 130 to snap around and capture the needle 104.
In other examples, one hook or more than two hooks may be incorporated. In still other
examples, the location of the hooks may be changed so that the hooks secure different sections of
the needle and/or the needle hub.

[0054] With reference to Figures 5-7, the base end 116 of the shield 108 includes first
and second ball joints or balls 134 and first and second tabs 136. The balls 134 extend inwardly
from inner surfaces of the first and second sidewalls 110, 112 adjacent first corners 138 thereof.
The tabs 136 extend inwardly from the inner surfaces of the first and second sidewalls 110, 112
adjacent second corners 140 thereof. With reference to Figure 2, the balls 134 are configured to
be received within sockets 142 on the hub 106 to form a ball-and-socket hinge 144 for pivotal
movement of the shield 108 and hub 106 with respect to one another. Thus, the hinge 144 is
understood to include two or more separately formed components, i.e., a multi-piece, that are
joined together to form a movable hinge. With reference to Figure 3, the tabs 136 are configured
to be received beneath ledges 146 on the hub 106 to secure the shield 108 in the needle-protected
position. These aspects are described in detail below.

[0055] Figures 12-18 illustrate the hub 106 in detail. With reference to Figures 12 and
13, the hub 106 includes a cylindrical portion 148 and a transverse base portion 150. The base

portion 150 substantially bisects the cylindrical portion 148, defining a proximal cylindrical
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portion 152 and a distal cylindrical portion 154 (Figure 13). The proximal cylindrical portion
152 is shaped as a smooth hollow cylinder and includes a male thread 156 at its proximal end.
The male thread 156 is configured to engage a female thread at a distal end of a syringe (not
shown) to secure the shield 108 to the syringe. The distal cylindrical portion 154 includes a
hollow cylinder 158 having fins 160 extending outwardly and parallel to an axis of the cylinder
158. Four evenly spaced fins 160 are shown, but any number may be provided. The hollow
cylinder 158 is configured to receive the blunt proximal end of a needle 104 in a glued
engagement with the needle 104 disposed inside the cylinder 158, as shown in Figure 4. In an
alternative embodiment, the engagement can be a press-fit engagement.

[0056] With reference to Figures 3. 12 and 13, the transverse base portion 150 includes a
substantially planar portion 162 that adjoins at one end a hinge component 164, which in the
present embodiment is a substantially cylindrical portion 164. As shown in Figures 14 and 15,
the cylindrical portion 164 comprises first and second socket parts 166 of the ball-and-socket
hinge 144. With reference to Figure 15, each socket part 166 includes an opening 168 having a
beveled rim 170. From the opening 168, the diameter of the socket part 166 varies from the
relatively narrow opening 168, with the diameter abruptly increasing inward of the opening 168
and then gently tapering down to a more narrow diameter. This variable diameter opening is
configured to receive a ball of the ball and socket hinge.

[0057] The changes in diameter in the socket parts 166 create the sockets 142 that receive
the balls 134, as shown in Figure 2. Each ball 134 has a diameter that is approximately equal to
the maximum diameter of each socket 142, but greater than the diameter of the opening 168
(Figure 15). The balls 134 thus sit within the sockets 142 and resist withdrawal from the sockets
142 because the opening 168 has a smaller diameter than the diameter of each ball 134. The
relative sizes of the balls 134 and sockets 142 can be tailored to provide a desired amount of
resistance to rotation of the balls 134 within the sockets 142 and degree of interference. Also,
the shapes of the balls 134 can be tailored to provide a desired smoothness of motion, or lack of
smoothness, as described below.

[0058] With reference to Figures 3, 12 and 13, the needle hub 106 further comprises a
first part 146 of a reversible shield lock 172. At the corners opposite the sockets 142, the hub
106 includes ledges 146 that form notches 174 on the proximal side of the transverse base 150.

The notches 174 are sized and shaped to be complementary to the tabs 136 on the shield 108.
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The tabs 136 snap into the notches 174 when the shield 108 is pivoted toward the needle-
protected position to hold the shield 108 in that position. With reference to Figure 3, the surfaces
176 of the ledges 146 opposite the notches 174 are ramped so that as the shield 108 pivots
toward the protected position the tabs 136 slide over the ramps 176 and deflect outwardly. When
the tabs 136 slide around the ledges 146, they snap into the notches 174 to resist pivoting of the
shield 108 away from the protected position. However, the locking action provided by the tabs
136, notches 174 and ledges 146 is reversible. An operator may apply digital pressure to flex the
first and second sidewalls 110, 112 away from one another. By flexing the sidewalls
sufficiently, the tabs 136 can clear the ledges 146 so that the shield 108 can be pivoted away
from the protected position.

[0059] Figures 16-18 further illustrate the structure of the hub 106. With reference to
Figure 18, the proximal cylindrical portion 152 includes a female taper 178 on its interior that is
configured to matingly receive a male tapered tip of the syringe 102 (Figure 1). The distal
cylindrical portion 154 also includes a female bore 180 on its interior that is configured to
receive the proximal blunt end of the needle 104 (Figure 4). The distal cylindrical portion 154
also includes a plurality of longitudinally spaced annular indentations 182 (Figure 18) configured
to receive annular ridges 184 (Figure 4) on the needle 104. In an alternative embodiment, the
cylindrical portion 154 has a male taper for projecting into a separately provided combination
needle hub and needle. This alternative embodiment allows a practitioner to use any number of
needle sizes with the hinged cap device.

[0060] Figures 1-4 illustrate the hinged shield assembly 100 in the assembled state.
When the assembly 100 is manufactured, the shield 108 is assembled to the hub 106 by flexing
the first and second sidewalls 110, 112 (Figures 2 and 3) away from each other in the area of the
base end 116 of the shield 108. The slits 124 (Figures 5 and 6) between the first and second
sidewalls 110, 112 and the third sidewall 114 facilitate the flexing. The shield 108 and hub 106
are then positioned such that the balls 134 are just outside the openings 168 (Figure 15) in the
sockets 142. The sidewalls 110, 112 are then forced inward so that the balls 134 squeeze
through the narrower openings 168 and into the sockets 142. As these steps are performed, the
shield 108 is positioned at an appropriate angle relative to the hub 106 so that the tabs 136 and/or
sidewalls 110, 112 do not interfere with the hub 106. For example, the shield 108 and hub 106

may be positioned such that their longitudinal axes are perpendicular to one another.
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[0061] Also when the assembly 100 is manufactured, it may be capped to safely cover
the sharp distal tip 186 (Figure 4) of the needle 104 prior to use. With reference to Figure 4, the
assembly 100 includes a tapered cylindrical cap 188 that fits over the distal cylindrical portion
154 of the hub 106 in a friction fit. An outer diameter of the cap 188 is sized so that the base end
116 of the shield 108 can extend around at least part of the cap 188, enabling the shield 108 to be
pivoted toward the cap 188 as shown in Figure 4. In this configuration the assembly 100
occupies less space for shipping as compared to a configuration in which the shield 108 extends
perpendicularly to the cap 188.

[0062] To use the present hinged shield assembly 100, the operator typically begins with
the assembly 100 in the capped configuration of Figure 4. The operator pivots the shield 108
away from the cap 188 and removes the cap 188. The assembly 100 is then ready to be used to
inject medication or to draw blood. Advantageously, the ball-and-socket hinge 144 enables the
shield 108 to be retained at any desired angle with respect to the needle 104 without the need for
the operator to hold the shield 108 in place. The operator’s fingers are thus available to perform
other tasks. As mentioned above, the relative sizes and/or shapes of the balls 134 and sockets
142 can be tailored to provide desired relative motion. For example, these components can be
manufactured for an interference fit so that friction and interference between the moving parts
retains the shield 108 at the desired angle after the operator releases the shield 108. Further
examples of sizes and shapes of the balls 134 and sockets 142 are discussed below.

[0063] After the injection or blood draw, the operator pivots the shield 108 toward the
needle 104 by applying manual force. The operator continues to pivot the shield 108 until the
hooks 130 snap around the needle 104 and the tabs 136 snap into the notches 174. With the
needle 104 safely surrounded by the shield 108 (Figure 1), the assembly 100 is ready to be
discarded.

[0064] Figures 8-11 illustrate alternative shapes for the outer surfaces of the balls 134.
The alternative shapes are shown in conjunction with the spherical shape of Figures 5-7 to
highlight the shape contrasts. With reference to Figure 8. possible alternative shapes include
various regular and irregular polyhedrons having a plurality of faces 190. Examples of regular
polyhedrons include dodecahedron, icosahedron, octahedron, or any other polyhedron. Each of

these shapes includes a plurality of faces 190 having congruent shapes. In an irregular

10



WO 2012/071400 PCT/US2011/061825

polyhedron the faces 190 do not have congruent shapes, and the faces 190 may extend partially
or fully around the circumference of the ball 134.

[0065] With reference to Figure 9, another alternative shape provides a single face 192,
or flat surface, that forms a plane extending perpendicularly to the first and second sidewalls
110, 112. A corresponding face (not shown) may be provided in the socket 142 so that when the
shield 108 reaches a desired angle with respect to the needle 104, such as perpendicular, the face
192 on the ball 134 abuts the face on the socket to hold the shield 108 at the desired angle. There
may be a second face 192 on the opposite side of the ball 134, in which case the socket would
also include a second face positioned opposite the first face.

[0066] With reference to Figure 10, another alternative shape provides a plurality of
faces 194 that form planes extending perpendicularly to the first and second sidewalls 110, 112.
The faces 194 may extend partially or fully around the circumference of the ball 134.
Corresponding faces (not shown) may be provided in the socket 142 so that as the shield 108
pivots the faces 194 on the ball 134 sequentially abut the faces in the socket. The resulting
motion provides a ratchet-like effect that enables the shield 108 to be held at a variety of
different angles with respect to the needle 104.

[0067] With reference to Figure 11, another alternative shape provides a single face 196
that forms a plane extending perpendicularly to the first and second sidewalls 110, 112.
Comparing Figures 9 and 11, the faces 192, 196 have similar shapes. However, the face 192 of
Figure 9 has a long dimension extending parallel to the first and second sidewalls 110, 112,
while face 196 of Figure 11 has a long dimension extending perpendicular to the first and second
sidewalls 110, 112. A corresponding face (not shown) may be provided in the socket 142 so that
when the shield 108 reaches a desired angle with respect to the needle 104, such as
perpendicular, the face 196 on the ball 134 abuts the face 196 on the socket 142 to hold the
shield 108 at the desired angle. There may be a second face on the opposite side of the ball 134,
in which case the socket 142 would also include a second face positioned opposite the first face
196.

[0068] While not illustrated, the balls 134 could have additional shapes. Example
alternative shapes include disc, cube, cuboid, ellipsoid, egg-shaped, oval, or any other shape.
The ball 134 could also include a slit so that it could compress while being inserted into the

socket 142 for a snap fit. The sockets 142 could have shapes complementary to any of the
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foregoing shapes. The balls 134 and/or sockets 142 could include texturing, such as knurling.
Also, while in the illustrated embodiments the balls 134 are on the shield 108 and the sockets
142 are on the hub 106, in alternative embodiments the balls 134 could be on the hub 106 and the
sockets 142 on the shield 108. Also, while in the illustrated embodiment two balls 134 and two
sockets 142 are provided, in alternative embodiments any number of balls 134 and sockets 142
could be provided.

[0069] The present embodiments may be constructed from suitable materials, such as
plastics. Preferably, the plastics are medical grade plastics. The shield 108 and hub 106 may be
injection molded as separate pieces and then secured to one another as described above.
Example materials for the shield 108 and hub 106 include acrylonitrile butadiene styrene (ABS),
polyethylene, polypropylene (PP), fluorinated ethylene propylene (FEP), polytetratluoroethylene
(PTFE). polychlorotrifluoroethylene (PCTFE), and others.

[0070] Figures 19-40 illustrate alternative embodiments of the present hinged shield
assemblies. These alternative embodiments share many similarities with the embodiments
described above and shown in Figures 1-18. Accordingly, the following discussion focuses on
the features of Figures 19-40 that differ from the embodiments of Figures 1-18.

[0071] Figures 19-23 illustrate one alternative embodiment in which the ball-and-socket
hinge is replaced with a bar-and-channel hinge. With reference to Figure 22, the transverse base
200 of the hub 202 includes a channel 204 formed as a partial hollow cylinder. The channel 204
adjoins the substantially planar portion 206 of the transverse base 200 such that a longitudinal
axis of the channel 204 extends perpendicularly to an axis of the needle 104 and lies in or near a
plane formed by the substantially planar portion 206. The channel 204 is open at both ends and
includes a narrow opening 208 that extends along its proximal side.

[0072] With reference to Figure 23, the shield 210 includes a cylindrical bar 212 that
extends between the first and second sidewalls 214, 216 near opposing corners 218 thereof. The
bar 212 is sized to be received in the channel 204 in a snug fit or interference fit so that the shield
210 can be held at a desired pivot angle with respect to the hub 202, as discussed above. To
assemble the shield 210 to the hub 202, the bar 212 is forced into the channel 204 through the
opening 208. The channel 204 is configured to flex so that the width of the opening 208 can
increase temporarily to allow the bar 212 to pass. Once the bar 212 passes, the channel 204

returns to its original shape in order to provide a snug fit or interference fit with the bar 212. As
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the assembly steps are performed, the shield 210 is positioned at an appropriate angle relative to
the hub 202 so that the tabs 220 (Figure 21) and/or sidewalls 214, 216 do not interfere with the
hub 202. For example, the shield 210 and the hub 202 may be positioned such that their
longitudinal axes are perpendicular to one another.

[0073] With reference to Figures 20 and 21, the embodiment of Figures 19-23 includes
both the hook 222 and the reversible shield lock 224. Figure 24 illustrates an alternative to the
embodiment of Figures 19-23 in which the reversible shield lock is omitted. As illustrated, the
shield 226 does not include the first and second tabs that are present in the embodiment of Figure
21. Thus, when the shield 226 is in the needle-protected position, there is no structure on the
shield 226 to interlock with the ledges 228 and notches 230 on the hub 202.

[0074] Figures 25 and 26 illustrate another alternative embodiment in which the hinge
comprises first and second rings 240 on the hub 242 that receive first and second posts 244 on
the shield 246. With reference to Figure 25, the first and second rings 240 are spaced from one
another and adjoin the substantially planar portion 248 of the transverse base 250 such that a
longitudinal axis passing through both rings 240 lies in or near a plane formed by the
substantially planar portion 248.

[0075] With reference to Figure 26, the shield 246 includes the first and second posts 244
that extend inward from the first and second sidewalls 252, 254 near opposing corners 256
thereof. The posts 244 are spaced from one another. Each post 244 includes a cylindrical
portion 258 adjoining its respective sidewall 252, 254 and a conical cap portion 260 at the end of
the cylindrical portion 258 and spaced from the respective sidewall 252, 254. The caps 260 are
arranged so that the tapered surface 262 of each faces away from its respective cylindrical
portion 258. A flat surface of each cap thus forms a transverse annular shoulder 264 about its
respective cylindrical portion 258.

[0076] The cylindrical portions 258 are sized to be received in respective ones of the
rings 240 in a snug fit or interference fit so that the shield 246 can be held at a desired pivot
angle with respect to the hub 242, as discussed above. The conical caps 160 vary in diameter
from the vertex of each to a maximum diameter at the base of each. The maximum diameter is
greater than the interior diameter of each ring 240. Thus, when the shield 246 is assembled to

the hub 242 the caps 260 resist withdrawal of the posts 244 from the rings 240.
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[0077] To assemble the shield 246 to the hub 242, the first and second sidewalls 252, 254
are flexed away from each other in the area of the base end 266 of the shield 246. The slits 268
between the first and second sidewalls 252, 254 and the third sidewall 270 facilitate the flexing.
The shield 246 and hub 242 are then positioned such that the posts 244 are just lateral of the
openings in the rings 240. The sidewalls 252, 254 are then forced inward so that the caps 260
squeeze through the rings 240 until the maximum diameter portion of each cap 260 is positioned
medially of the rings 240. The transverse annular shoulders 264 of the caps 260 abut the rings
240 to resist withdrawal. While not visible in Figure 26, each of the caps 260 includes a slit that
bisects the cap 260. The slit enables the halves of the cap 260 to flex toward one another to
enable the cap 260 to squeeze through its respective ring 240. When the maximum diameter
portion of the cap 260 passes through the ring 240 the halves of the cap 260 snap back to the
unstressed configuration. As the assembly steps are performed, the shield 246 is positioned at an
appropriate angle relative to the hub 242 so that the sidewalls 252, 254 do not interfere with the
hub 242. For example, the shield 246 and hub 242 may be positioned such that their longitudinal
axes are perpendicular to one another.

[0078] Figure 27 illustrates an alternative configuration for the shield 246 of Figure 26,
in which the dual slits 268 are replaced with a single slit 272 that extends through the third
sidewall 274 at a location evenly spaced from the first and second sidewalls 276, 278. The slit
272 facilitates flexing of the first and second sidewalls 276, 278 away from one another. The
third sidewall 274 may alternatively be referred to as the center wall, which is located between
the two sidewalls of the generally U-shape cap.

[0079] Figure 28 illustrates another alternative configuration for the shield 246 of Figure
26, in which the posts 280 have a different size and shape. In the embodiment of Figure 28, each
post 280 is cylindrical; the caps or hoods 260 at the ends of the posts of Figure 26 are omitted.
Further, the posts 280 abut one another or are spaced only slightly from one another. The
additional length of each post 280 compensates for the omitted caps 260 in retaining the posts
280 within the rings 240. For further security against the posts 280 withdrawing from the rings
240, the ends of the posts 280 may be secured to one another by, for example, adhesive or
welding after the shield 282 and hub 242 are mounted to one another.

[0080] Figures 29 and 30 illustrate another alternative embodiment in which the hinge

comprises a cylinder 290 on the hub 292 that receives a single post 294 on the shield 296. With
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reference to Figure 29, the cylinder 290 has a closed sidewall and is open at either end. The
cylinder 290 adjoins the substantially planar portion 298 of the transverse base 300 such that a
longitudinal axis passing through the cylinder 290 lies in or near a plane formed by the
substantially planar portion 298.

[0081] With reference to Figure 30, the shield 296 includes the single post 294 that
extends inward from the first sidewall 302 near a corner 304 thereof. The post 294 extends to, or
almost to, a plane defined by the second sidewall 306. The post 294 includes a cylindrical
portion 308 adjoining the first sidewall 302 and a conical cap portion 310 at the end of the
cylindrical portion 308 and spaced from the first sidewall 302. The cap 310 is arranged so that
its tapered surface 312 faces away from the cylindrical portion 308. A flat surface of the cap 310
thus forms a transverse annular shoulder 314 about the cylindrical portion 308.

[0082] The cylindrical portion 308 is sized to be received in the cylinder 290 in a snug fit
or interference fit so that the shield 296 can be held at a desired pivot angle with respect to the
hub 292, as discussed above. The cap 310 varies in diameter from its vertex to a maximum
diameter at its base. The maximum diameter is greater than the interior diameter of the cylinder
290. Thus, when the shield 296 is assembled to the hub 292 the cap 310 resists withdrawal of
the post 294 from the cylinder 290.

[0083] With reference to Figure 30, the shield 296 further includes a rectangular cutout
316 at a corner of the second sidewall 306 opposite the corner 304 of the first sidewall 302 from
which the post 294 extends. Due to the length of the post 294 and the length of the cylinder 290,
it would be difficult to flex the first and second sidewalls 302, 306 away from one another
sufficiently to enable the post 294 to be slid into the cylinder 290. The cutout 316 thus
accommodates the cylinder 290 when the shield 296 is mounted to the hub 292, as described
below.

[0084] To assemble the shield 296 to the hub 292, the shield 296 is positioned laterally of
the hub 292 so that the cap 310 on the post 294 is positioned just laterally of the opening 318 in
the cylinder 290, and such that an angle defined between the longitudinal axes of the shield 296
and the hub 292 is between approximately 90° and approximately 180°. This range of angles
enables the cutout 316 in the second sidewall 306 to accommodate the hub 292 as the shield 296
and hub 292 are moved laterally toward one another. As the shield 296 and hub 292 are moved

laterally toward one another, the cap 310 squeezes through the interior of the cylinder 290 until
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the maximum diameter portion of the cap 310 reaches the opposite side. The transverse annular
shoulder 314 of the cap 310 abuts the cylinder 290 to resist withdrawal. As shown, the cap 310
includes a slit 320 that bisects the cap 310. The slit 320 enables the halves of the cap 310 to flex
toward one another to enable the cap 310 to squeeze through the cylinder 290. When the
maximum diameter portion of the cap 310 passes through the cylinder 290 the halves of the cap
310 snap back to the unstressed configuration.

[0085] Figure 31 illustrates an alternative embodiment to that of Figures 29 and 30 but
having a similar hinge. As shown, the cap 322 extends to the far side of the cylinder 324 such
that the transverse annular shoulder (not shown) bears against the cylinder 324 to resist
withdrawal of the post from the cylinder 324.

[0086]  Figure 32 illustrates an alternative shield 330 having a hinge part compatible with
the cylinder 290 of Figure 29. The shield 330 of Figure 32 does not include the cutout 316 that
the shield 296 of Figure 30 does. Instead, the shield 330 includes first and second apertures 332
positioned at opposing corners 334 of the first and second sidewalls 336, 338. The shield 330
further comprises a post 340 that is a discrete piece from the first and second sidewalls 336, 338.
The post 340 is cylindrical and includes a constant diameter, except for an enlarged diameter flat
head 342 at a first end, and a second end shaped as a cap 344 analogous to the cap 310 of Figure
30.

[0087] To mount the shield 330 of Figure 32 to the hub 292 of Figure 29, the shield 330
is positioned so that the first and second sidewalls 336, 338 surround the cylinder 290 at either
end and the apertures 332 are coaxial with the cylinder 290. The post 340 is then inserted, cap
end 344 first, through the first sidewall 336, through the cylinder 290, and finally through the
second sidewall 338 until the cap 344 protrudes from the second sidewall 338. The diameters of
the head 342 and the cap 344 are each greater than the diameters of the apertures 332 so that the
post 340 resists withdrawal from the apertures 332.

[0088] Figure 33 illustrates an alternative embodiment to that of Figures 29 and 32 but
having a similar hinge. As shown, the cap 350 extends through the aperture 352 in the second
sidewall 354 and the transverse annular shoulder (not shown) bears against the sidewall 354 to
resist withdrawal of the post from the aperture 352.

[0089] Figures 34 and 36 illustrate an alternative embodiment similar to that of Figures

25 and 26, except that the locations of the posts and openings are reversed. With reference to
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Figure 34. the hub 360 includes a cylinder 362 that is located and oriented similarly to the
cylinder 290 of Figure 29. The cylinder 362, however, is solid, or at least closed at both ends.
First and second posts 364 extend outwardly in opposite directions from the ends of the cylinder
362. The posts 364 are substantially identical to the posts 244 of Figure 26, except for their
location and opposite orientation. The shield 366 of Figure 36 is substantially identical to the
shield 330 of Figure 32, including first and second apertures 368 positioned at opposing corners
370 of the first and second sidewalls 372, 374. However, the shield 366 of Figure 36 includes
first and second slits 376 analogous to the slits 268 of Figure 26. The process for mounting the
shield 366 of Figure 36 on the hub 360 of Figure 34 is substantially identical to the process for
mounting the shield 246 of Figure 26 on the hub 242 of Figure 25, described above, except that
the posts 364 on the hub 360 (Figure 34) are forced through the apertures 368 on the first and
second sidewalls 372, 374 (Figure 36), rather than the posts 244 on the first and second sidewalls
252, 254 (Figure 26) being forced through the rings 240 (Figure 25).

[0090] Figure 37 illustrates an alternative embodiment to that of Figures 34 and 36 but
having a similar hinge. As shown, the caps 380 on the posts (not shown) extend through the
apertures 382 in the sidewalls 384, 386 and the transverse annular shoulders (not shown) bear
against the sidewalls 384, 386 to resist withdrawal of the posts from the apertures 382.

[0091] Figure 35 illustrates an alternative embodiment to the hub 360 of Figure 34. In
Figure 35 the cylinder 362 of Figure 34 is replaced with first and second tabs 390. Each tab 390
is shaped substantially as a triangle and defines a plane extending perpendicularly to that of the
substantially planar portion 392. One vertex of each triangle abuts the substantially planar
portion 392 so that the height of each tab 390 increases with increasing distance from the
substantially planar portion 392. The posts 394 extend outwardly in opposite directions from the
tabs 392.

[0092] Figures 38-40 illustrate alternative configurations for the hook that secures the
shield in the needle-protected position. With reference to Figures 38 and 39, the hook 400
includes a crook portion 402 (Figure 39) that extends laterally. Also, the hook 400 is located on
the shield 404 at a location so that when the shield 404 reaches the needle-protected position the
hook 400 engages the distal cylindrical portion 406 of the hub 408, rather than the needle 140 as
in the previous embodiments. With reference to Figure 40, the hook 410 includes a crook

portion 412 that extends proximally. The distal cylindrical portion 414 of the hub 416 includes a
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fin 418 that extends longitudinally a sufficient distance so that when the shield 420 reaches the
needle-protected position the hook 410 engages the fin 418.

[0093] The above description presents the best mode contemplated for carrying out the
present hinged shield assemblies, and of the manner and process of making and using them, in
such full, clear, concise, and exact terms as to enable any person skilled in the art to which they
pertains to make and use these hinged shield assemblies. These hinged shield assemblies are,
however, susceptible to modifications and alternate constructions from that discussed above that
are fully equivalent. Consequently, these hinged shield assemblies are not limited to the
particular embodiments disclosed. On the contrary, these hinged shield assemblies cover all
modifications and alternate constructions coming within the spirit and scope of the hinged shield
assemblies as generally expressed by the following claims, which particularly point out and

distinctly claim the subject matter of the hinged shield assemblies.
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WHAT IS CLAIMED IS:

1. A hinged shield assembly configured to shield a needle to prevent needlesticks,

the assembly comprising:

a needle hub including a first hinge part, the needle extending from the needle
hub; and

a shield including a second hinge part that engages the first hinge part to pivotably
secure the shield to the hub, the shield further including a plurality of side walls
configured to partially surround the needle when the shield assembly is in a protected
position;

wherein one of the first and second hinge parts defines a first ball and a second
ball and the other of the first and second hinge parts defines a first socket and a second
socket, the first and second sockets receiving the first and second balls in pivotable
engagement.

2. The hinged shield assembly of Claim 1, wherein the first hinge part comprises the
first and second sockets and the second hinge part comprises the first and second balls.

3. The hinged shield assembly of Claim 1, wherein the first hinge part comprises the
first and second balls and the second hinge part comprises the first and second sockets.

4. The hinged shield assembly of Claim 1, wherein the needle hub further comprises
a first part of a shield lock and the shield further comprises a second part of the shield lock.

5. The hinged shield assembly of Claim 4, wherein the shield lock is reversible.

6. The hinged shield assembly of Claim 4, wherein the first shield lock part
comprises a ledge having a ramped first surface and forming a notch adjacent a second surface
opposite the first surface.

7. The hinged shield assembly of Claim 6, wherein the second shield lock part
comprises a cantilevered tab configured to seat within the notch to lock the shield in the
protected position.

8. A method of making a hinged shield assembly configured to shield a needle to
prevent needlesticks, the assembly including a needle hub and a shield, the shield further
including a plurality of side walls configured to partially surround the needle when the shield

assembly is in a protected position, the method comprising:
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forming the needle hub with a first hinge part and extending the needle from the
needle hub;

forming the shield with a second hinge part; and

engaging the first hinge part and the second hinge part with one another to
pivotably secure the shield to the hub:

wherein one of the first and second hinge parts defines a first ball and a second
ball and the other of the first and second hinge parts defines a first socket and a second
socket, the first and second sockets receiving the first and second balls in pivotable
engagement.

9. A method of using a hinged shield assembly to shield a needle to prevent
needlesticks, the assembly including a needle hub and a shield, the shield further including a
plurality of side walls, the method comprising:

pivoting the shield with respect to the hub about a hinge that pivotably secures the
shield to the hub;

continuing to pivot the shield with respect to the hub until the side walls partially
surround the needle in a protected position; and

locking the shield with respect to the hub or with respect to the needle in the
protected position;

wherein pivoting the shield with respect to the hub about the hinge comprises

pivoting a first ball within a first socket and pivoting a second ball within a second

socket.
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