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HINGED NEEDLE SHIELD ASSEMBLY HAVING NEEDLE CANNULA LOCK

Field of the Invention
[0001] The field of the invention relates to needle shield assemblies for
medical devices such as hypodermic needles, and to methods for manufacturing such

assemblies.

Background of the Invention

[0002] Accidental needle sticks from used hypodermic needles can transmit
disease. Accordingly, various types of needle shields have been designed to reduce
the possibility of accidental needle sticks.

[0003] A needle shield that is hinged near the base of the needle has the
advantage of allowing one handed needle reshielding. A number of prior art needle
shield assemblies include hinged needle shields.

[0004] Various means have been provided for locking a hinged needle shield
in the closed, needle protecting position. Deflectable members have been provided in
the needle shield for engaging the needle upon shielding and preventing subsequent
unshielding of the needle. Such members trap the needle within the needle shield.q
Locking has also been accomplished by locking engagement of the needle shield with
the needle support structure.

Summary of the Invention

[0005] A needle shield assembly of the present invention includes a needle
cannula that is secured to the distal end of a needle hub having a proximal end, a
distal end. The hub may be provided with a proximal end for connecting to a medical
device such as a syringe. A needle shield base is pivotably coupled to the needle hub.
A discrete locking assembly having one or more locking members for engaging the
needle cannula is provided. The locking assembly is coupled to the distal end portion

of the needle shield base such that the one or more locking members are lockingly
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engageable with the needle cannula. At least one of the needle shield base and
lo\cking assembly include a cavity for receiving at least part of the needle cannula.

[0006] In a first embodiment of the invention, the needle shield base has a first
cavity and the locking assembly includes a cap defining a second cavity. The cap is
secured to a part of the needle shield base such that the first and second cavities are
contiguous and the one or more locking members thereof are engageable with the
shaft of the needle cannula.

[0007] In a second embodiment of the invention, the needle shield base and
locking assembly are constructed such that they can be coupled at a plurality of
locations. The positioning of the locking assembly with respect to the needle shield
allc‘>ws the locking member(s) of the locking assembly to be positionéd to engage the
needle cannula when the shield is pivoted to the closed position. Relatively long or
short needle cannulas can be accommodated.

[0008] A third embodiment of the invention includes a needle shield base
including means for coupling to a locking assembly. The locking assembly can be
chosen to engage a needle of selected length.

[0009] A method of manufacturing needle shield is also provided. The
method includes the steps of providing a needle shield base including a connector for
pivotably connecting it to a medical device, providing a locking assembly having a
needle engagement member, and coupling the needle shield base to the locking

assembly.

Brief Description of the Drawings

[00010] Fig. 1 is a top perspective view showing a needle shield assembly in
accordance with a first embodiment of the invention;

[00011] Fig. 2 is an exploded, top perspective view showing parts of the
needle shield assembly in combination with a medical fluid delivery device;

[00012] Fig. 3 is an exploded, bottom perspective view of the needle shield
assembly and fluid delivery device of Fig. 2;

[00013] Fig. 4 is a perspective view showing the needle shield assembly
mounted to a medical fluid delivery device, the needle cannula of the assembly being

exposed;
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[00014] Fig. 5 is a perspective view thereof showing the needle shield in a
protective position covering the needle cannula;

[00015] Fig. 6 is a cross-sectional view of the needle shield assembly and the
medical fluid delivery device showing the needle shield in a first position;

[00016] Fig. 7 is a cross-sectional view thereof showing the needle shield
partially rotated towards a protective position;

[00017] Fig. 8 is a cross-sectional view thereof éhowing the needle shield in a
protective position covering the needle cannula;

[00018] Fig. 9 is a cross-sectional view of a locking assembly for the needle
shield taken along line 9-9 of Fig. 8;

[00019] Fig. 10 is a top perspective view of a needle assembly to which the
needle shield can be mounted;

[00020] Fig. 11 is a top perspective view thereof taken from a different point;

[00021] Fig. 12 is a cross-sectional view of the needle hub and base member;

[00022] Fig. 13 is a side elevation view of a needle shield showing a partition
line;

[00023] Fig. 14 is a cross-sectional view thereof taken along line 14-14 of
Fig. 13.

[00024] Fig. 15 is a side elevation view of a needle shield cut to a first
selected length;

[00025] Fig. 16 is a side elevation view of a needle shield cut to a second
selected length;

[00026] Fig. 17 is an exploded, perspective view of an alternative
embodiment of the needle shield assembly;

[00027] Fig. 18 is an exploded, perspective view of a second alternative
embodiment of the needle shield assembly;

[00028] Fig. 19 is an exploded, perspective view thereof showing the locking
assembly mounted to the needle shield in a different orientation from that shown in
Fig. 13;

[00029] Fig. 20 is a cross-sectional view thereof taken along line 20-20 of
Fig. 19;
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[00030] Fig. 21 is a partially exploded side elevation view of a third

alternative embodiment of the needle shield assembly secured to a medical device;
[00031] Fig. 22 is a top perspective view of the locking assembly thereof, and
[00032] Fig. 23 is a top plan view thereof.

Detailed Description of the Invention

[00033] There is shown in the drawings and described below in detail
preferred embodiments of the invention with the understanding that the present
disclosure is to be considered as exemplary of the principles of the invention and is
not intended to limit the invention to the embodiments illustrated.

[00034] Referring to Figs. 1 and 2, a needle shield assembly 20 is provided
that includes a needle hub 22, a base member 24 connected to or integral with the
needle hub, a needle shield base 26, and a needle cover'28. The needle shield base
includes a proximal end portion that can be connected to the needle hub or base
member, and a relatively distal end portion 27 that includes an elongate cavity for
enveloping at least part of a needle cannula 30. The proximal end portion of the
needle shield base 26 includes an integral hinge pin 29 and a curved upper surface 31.
The upper surface 31 is designed for engagement by a user’s finger in order to rotate
the needle shield about the hinge pin. Projections 33 may be provided on the curved
upper surface. .

[00035] Needle cannulas are available in many different lengths and gauges
as they maybe used for different purposes. If the needle shield is to be locked in the
protective position by the engagement of a locking member engaging the needle shaft,
it is important that the locking member (or members) be positioned properly. The
needle shield base 26 of the invention, being either molded to a desired length or cut
to length following the molding process, allows it to be customized for a particular
needle cannula length.

[00036] A discrete locking assembly 32 including a locking member 34 is
provided for attachment to the distal end portion of the needle shield base 26. The
locking assembly 32 is comprised of a cap 36 that has a generally U-shaped cross

4
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section and that defines a cavity 38, as shown in Fig. 9. The cavity 38 of the cap is
axially aligned with the elongate cavity of the needle shield base 26 when the cap is
coupled to the needle shield base, as shown in Fig. 3. It will be understood that the
relative lengths of the distal end portion of the needle shield base and the cap 36 may
be different from those shown in the drawings, and that either can be longer than the
other or the same length as the other. While there is no locking member in the needle
shield base of the preferred embodiment shown in the drawings, both the cap and
needle shield base can include one or more locking members for engaging the needle
cannula shaft. Locking member 34 is shown as integral with the cap 36, and having a
base connected to one of the opposing side walls of the cap near the opening of cavity
38. The locking member 34 is deflectable towards the side wall to which it is
connected as the cap and connected needle shield base are urged over a needle
cannula.

[00037] The cap 36 can be secured to the distal end of the needle shield base
by an adhesive, by welding or by mechanical connectors. The distal end portion of
the needle shield base is preferably open-ended while the cap preferably has a closed
or partially closed distal end that is intended to shield the pointed end of the needle
cannula. The proximal end portion of the cap is open-ended. The needle shield/cap
assembly can be manufactured in several different ways. Both the needle shield base
and cap can be injection molded from a suitable plastic material such as.
polypropylene, polyethylene or combinations thereof. The needle shield base can be
molded to the desired length, or made large enough to accommodate a range of needle
cannula lengths and then cut, if necessary, to the desired length. The cap is then
secured to the needle shield.

[00038] While the distal end portion of the needle shield base 26 preferably
defines an elongate cavity, such a cavity is not critical, and the cap can define the only
cavity of the device. The proximal end portion of the needle shield base may include
projections or tabs 40 for lockingly engaging the needle hub 22 or base member 24.

[00039] The base member 24 of the preferred embodiment includes a
projection 42 having notches 44 for receiving the locking projections 40 at the
proximal end of the needle shield base 26, as shown in Fig. 3. The base member

further includes a channel 46 having arcuate walls for receiving the hinge pin 29 on
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the needle shield base. As shown in Figs. 2 and 10-12, the channel 46 is positioned
between a C-shaped projection 48 and a ramp 50. A cylindrical recess 51 in the base
member 24 is provided for receiving the proximal end of the needle cover 28.

[00040] The needle hub includes a proximal end adapted for connection to a
medical device such as a syringe 52. Various types of connectors are known and
considered to be within the purview of the present invention. When secured to the
medical device, fluid communication is established between the needle cannula 30
and the inner chamber 54 of the device.

[00041] The needle shield base 26 and associated locking assembly 32, which
together comprise a needle shield, can be pivoted about the hinge pin 29 between the
open position shown in Figs. 4 and 6 and the closed position shown in Figs. 5 and 8.
The locking member 34 is displaced towards a side wall of the cap 36 as the needle
cannula 30 enters the cavity 38. Once the needle cannula has moved sufficiently into
the cavity, the locking member 34 springs back to its original position, thereby
entrapping the needle cannula as shown in Fig. 9.

[00042] Fig. 13 shows a needle shield base 26 having a distal end portion 27
manufactured to a selected length. The locking assembly 32 may be secured to the
shield base as manufactured if the locking member 34 will be eﬁgageable with the
needle cannula 30 with which it is used. If the needle shield base is to be used to
protect a shorter needle cannula, it can be severed at a selected point, as indicated by
way of example at line 54. Figs. 15 and 16 illustrate needle shield bases 26°, 26”
severed to relatively short and long lengths, respectively, prior to securement of the
locking assembly 32.

[00043] A second embodiment of the invention is shown in Fig. 17. In this
embodiment, the needle shield base 126 is manufactured to a selected length that can
preferably accommodate a plurality of lengths of needle cannulas. The distal end

portion 127 of the needle shield base includes a top wall 128, opposing side walls 130

.and an end wall 132 that define an elongate cavity. A pair of openings 134 extend

through the top wall 128. The same numerals are employed to designate similar
elements found in the shield of the previous embodiment.
[00044] A locking assembly 136 is provided for coupling to the needle shield

base. The locking assembly includes an elongate rail 138 having one or more locking
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members 140. Each locking member includes a downwardly extending wall 142 and
a projection 144 preferably extending upwardly at an acute angle with respect to the
wall 142. The locking members are resilient and can be deflected by the shaft of a
needle cannula. They will also spring back to their original positions once a needle
cannula is entrapped. A pair of projections 146 extend upwardly from the rail 138.
Each projection has an enlarged end portion that can be forced through one of the
openings 134 in the top wall of the needle shield base, thereby providing a locking
engagement with the shield. Other types of mechanical locking elements can be
employed to couple the shield base 126 and the locking assembly 136. These
elements can also be coupled by an adhesive heat staking or other suitable means.

[00045] Figs. 18-20 show a third embodiment of the invention. In this
embodiment, the needle shield assembly 200 includes a needle shield base 226 having
a proximal end portion similar to those described above. The same numerals are
accordingly used to designate similar parts. The distal end portion 227 thereof is in
the form of an elongate rail. A pair of holes 228 extend through the rail. A locking
assembly 230 is provided for coupling to the distal end portion of the needle shield
base. It includes a top wall 232 and a pair of opposing side walls 234 that define an
elongate channel 236. A pair of projections 238 extend from the top wall 232 of the
locking assembly. Each projection includes a shaft 239 having an enlarged head 240
that may be tapered to facilitate entrance into the holes 228 in the distal end portion of
227 of the needle shield. These elements are best shown in Fig. 20. One or more
projections 242, each preferably integral with one of the side walls 234. The
projection is comnected to the side wall 234 near the channel opening, and is
deflectable towards the side wall about its connection. The locking assembly may be
secured to the needle shield base in either of two orientations as shown in Figs. 18 and -
19. Needles of different lengths can accordingly be accommodated with the same
needle shield base and locking assembly. As discussed above, different types of
locking arrangements can be used to couple the needle shield base and locking
assembly.

[00046] A fourth embodiment of the invention is shown in Fig. 21. A needle
shield assembly 300 is comprised of a needle shield base 326 similar to those of the

first two embodiments. The same numerals are accordingly employed to designate
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common elements of the needle shield base, hub and base member found in these
embodiments. The distal end portion 327 of the needle shield base 326 includes a pair
of holes 328 extending through the top wall thereof and opening into the elongate
needle shield channel. A locking assembly 330 is provided for connection to the
needle shield base. The locking assembly 330 is comprised of an elongate rail 332
having a pair of projections 333 extending upwardly from the top surface of the rail
and a pair of locking members 334 extending downwardly from the rail. Each
projection 333 includes a shaft having an enlarged head that is sized to snap through
holes 32’8 in distal end portion 327 of needle shield base 326, thereby permanently
coupling the needle shield and lockipg assembly. Locking members 334 are formed
as generally V-shaped structures beneath the rail 332. They are deflectable by a
needle cannula shaft as the needle shield (comprising the needle shield base 326 and
locking assembly 330) is closed, and spring back to their original positions once the
needle shield is fully closed. The needle cannula shaft is thereby entrapped within the
V-shaped portions of the locking members 334. It will be appreciated that a greater or
lesser number of locking members can be employed.

[00047] The proximal end portion of the locking assembly 330 is bifurcated
as shown in Figs. 21-22 to accommodate the base member 24. Each opposing wall
336 thereof includes an inwardly extending proj ection 338. When the locking
assembly is coupled to the needle shield base, the projections are capable of engaging
the projection 42 on the base member 24, thereby locking the needle shield in the

closed, needle protecting position.
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‘What is claimed is:

1. A needle shield assembly comprising:

aneedle hub having a proximal end and a distal end;

a needle cannula secured to the distal end of said hub;

a needle shield base having a proximal end portion and a distal end
portion, said proximal end portion being pivotably connected to said needle hub;

a discrete locking assembly coupled to said distal end portion of said
needle shield base, said discrete locking assembly including a needle engagement
member; and

at least one of said needle shield base and said locking assembly

including a cavity for receiving at least a portion of said needle cannula.

2. The needle shield assembly of claim 1 wherein said locking
assembly comprises a cap including a first cavity, said needle engagement member

extending into said first cavity.

3. The needle shield assembly of claim 2 wherein said distal end
portion of said needle shield base includes a shield portion having a second cavity,

said first and second cavities being contiguous.

4. The needle shield assembly of claim 3 wherein said shield portion of
said needle shield base has an open distal end and said cap has an open proximal end

joined to said open distal end of said shield portion.

5. The needle shield assembly of claim 3 wherein said cap has a closed
distal end.
6. ~ The needle shield assembly of claim 1 wherein said needle shield

base and said locking assembly include complementary locking members connecting

said needle shield base and said locking assembly.
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7. The needle shield assembly of claim 6 wherein said locking
assembly includes an elongate rail, said needle engagement member being connected
to said rail.

8. The needle shield assembly of claim 6 wherein said needle shield

base includes an elongate cavity, said rail being positioned within said elongate

cavity.

9. The needle shield assembly of claim 6 wherein said distal end portion

- of said needle shield base includes an elongate rail and said locking assembly includes

a body defining an elongate cavity, said body being connected to said elongate rail.

10. The needle shield assembly of claim 1 wherein said distal end
portion of said needle shield base includes an elongate rail and said locking assembly
includes a body defining an elongate cavity, said body being connected to said

elongate rail.

11. The needle shield assembly of claim 1 wherein said needle shield
base includes an elongate cavity, and said locking assembly is positional at least

partially in said elongate cavity.

12. The needle shield assembly of claim 11 wherein said locking
assembly includes means for locking said needle shield base and said locking

assembly to said needle hub.

13. A method of manufacturing a needle shield, comprising:
providing a needle shield base having a proximal end portion and a
distal end portion, said proximal end portion including a connector for pivotably
connecting said needle shield base to a medical device;
providing a locking assembly including a needle engagement

member; and

10
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connecting said locking assembly to said distal end portion of said
needle shield base.

14. The method of claim 13 wherein said locking assembly comprises a
cap including a first cavity, wherein said needle engagement member extends into

said first cavity.

15. The method of claim 14 wherein said distal end portion of said
needle shield base includes a shield portion having a second cavity, positioned so that
upon connecting said cap to said shield portion, said first and second cavities are

contiguous.

16. The method of claim 15 wherein said shield portioh has an open
distal end and said cap has an open proximal end, including the step of connecting

said open distal end of said shield portion with said open proximal end of said cap.

17. The method of claim 13 wherein said needle shield base and said
locking assembly include complementary locking members, including the step of
connecting said needle shield base and said locking assembly by coupling said

complementary locking members.

18. The method of claim 17 wherein said locking assembly includes an

elongate rail, said needle engagement member being connected to said rail.

19. The method of claim 18 wherein said needle shield base includes an

elongate cavity, including the step of positioning said rail within said cavity.

20. The method of claim 17 wherein said distal end portion of said
needle shield base includes an elongate rail and said locking assembly includes a body
defining an elongate cavity, including the step of connecting said body of said locking

assembly to said elongate rail.

11
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21. The method of claim 13 wherein said distal end portion of said
needle shield base includes an elongate rail and said locking assembly includes a body
defining an elongate cavity, including the step of connecting said body of said locking

assembly to said elongate rail.
22. . The method of claim 13 wherein said needle shield base includes an

elongate cavity, including the step of positioning said locking assembly at least

partially within said elongate cavity.

12
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