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(57) Abstract: Described is a needle safety
device (1) comprising a needle hub (1.1) adap-
ted to couple to an injection device a needle
(1.2) coupled to the needle hub (1.1) and having
a distal tip (1.2.1), a needle shield (1.4) telescop-
ically coupled to the needle hub (1.1) and in-
cluding a biasing element (1.5), and a locking
element (1.3) arranged on the needle hub (1.1).
When the needle shield (1.4) is in a first axial
position (PA1), the needle shield (1.4) covers
the distal tip (1.2.1) of the needle (1.2). When
the needle shield (1.4) is in a second axial posi-
tion (PA2), the needle shield (1.3) moves prox-
imally relative to the needle hub (1.1) to expose
the distal tip (1.2.1) of the needle (1.2) and the
locking element (1.3) deflects the biasing ele-
ment (1.5). When the needle shield (1.4) is in a
third axial position (PA3), the locking element
(1.3) engages the biasing element (1.3.1) and the
needle shield (1.4) covers the distal tip (1.2.1) of
the needle (1.2).
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Needle Safety Device

Background of the Invention

Medicament delivery devices (e.g., pen injectors, syringes, auto-injectors, etc.) that
contain a selected dosage of a medicament are well known devices for administering
the medicament to a patient. Safety devices for covering a needle of the delivery device
before and after use are also well known. Typically, a needle shield of the safety device
is either manually moved or automatically to surround the medical needle. Various
attempts have been made to develop an optimally sized and functioning safety device.
However, there remains a need for an optimal safety needle assembly.

Summary of the Invention

It is an object of the present invention to provide an improved safety needle assembly
that minimizes the risk of an accidental needle stick injury, that is safe to handle, and

that provides needle safety before and after the medicament is delivered.

In an exemplary embodiment, a needle safety device comprises a needle hub adapted
to couple to an injection device, a needle coupled to the needle hub and having a distal
tip, a needle shield telescopically coupled to the needle hub and including a biasing
element, and a locking element arranged on the needle hub. When the needle shield is
in a first axial position, the needle shield covers the distal tip of the needle. When the
needle shield is in a second axial position, the needle shield moves proximally relative
to the needle hub to expose the distal tip of the needle and the locking element deflects
the biasing element. When the needle shield is in a third axial position, the locking
element engages the biasing element and the needle shield covers the distal tip of the

needle.

In an exemplary embodiment, the needle hub includes a mounting element for coupling
to the injection device. The mounting element includes an inner wall adapted to engage
the injection device and an outer wall, with a slot formed between the inner wall and the
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outer wall. A proximal end of the needle shield is contained in the slot. A compression

spring is disposed in the slot.

In an exemplary embodiment, the locking element includes an arm and a locking tab.
The biasing element includes a resilient beam extending axially within the needle shield.
The resilient beam includes a locking recess adapted to engage the locking tab. A

proximal end of the resilient beam includes a pocket adapted to engage the locking tab
to prevent proximal movement of the needle shield relative to the needle hub when the

needle shield is in the third axial position.

Further scope of applicability of the present invention will become apparent from the
detailed description given hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating preferred embodiments of
the invention, are given by way of illustration only, since various changes and
modifications within the spirit and scope of the invention will become apparent to those
skilled in the art from this detailed description.

Brief Description of the Drawings

The present invention will become more fully understood from the detailed description
given hereinbelow and the accompanying drawings which are given by way of

illustration only, and thus, are not limitive of the present invention, and wherein:

Figure 1 shows a sectional view of an exemplary embodiment of a needle

safety device with a needle shield positioned in a first axial position;

Figure 2  shows a sectional view of an exemplary embodiment of a needle
safety device with a needle shield positioned in a second axial position;

and

Figure 3  shows a sectional view of an exemplary embodiment of a needle
safety device with a needle shield positioned in a third axial position;
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Corresponding parts are marked with the same reference symbols in all figures.

Detailed Description

Figure 1 shows sectional view of an exemplary embodiment of a needle safety device 1
in a first axial position (PA1), which may correspond to a pre-use condition. The safety
device 1 comprises a needle hub 1.1 adapted to couple to an injection device (e.g., a
syringe, a pen injector, an auto-injector, etc.), a needle 1.2 coupled to the needle hub
1.1, alocking element 1.3, a needle shield 1.4 telescopically coupled to the needle hub
1.1, and a biasing element 1.5.

In an exemplary embodiment, the needle hub 1.1 includes a proximal portion adapted to
couple to an injection device, e.g., a syringe, a pen injector, an auto-injector, etc. For
example, the proximal portion may include threads, a bayonet fit, a snap-fit arrangement,
a friction-fit arrangement, etc. for coupling to the injection device. In an exemplary
embodiment, the proximal portion may include a mounting element 1.6 having an inner
wall 1.6.2 with a threaded surface adapted to engage threads on the injection device
and an outer wall 1.6.1) spaced radially from the inner wall 1.6.2. As explained further
below, a slot formed between the inner and outer walls 1.6.2, 1.6.1 may allow the

needle shield 1.4 to translate axially relative to the needle hub 1.1.

Extending distally from the needle hub 1.1 may be a stem 1.1.1 which holds the needle
1.2. Adistal tip 1.2.1 of the needle 1.2 extends distally from the stem 1.1.1, and a
proximal tip of the needle 1.2 extends proximally from the stem 1.1.1 and is adapted to
pierce a septum on a container of medicament when the safety device 1 is coupled to

the injection device.

In an exemplary embodiment, a locking element 1.3 is arranged on a distal portion of
the stem 1.1.1. The locking element 1.3 includes a arm 1.3.1 having a locking tab 1.3.2

at its proximal end. The arm 1.3.1 may extend radially away from a longitudinal axis A
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of the safety device 1. In another exemplary embodiment, the locking element 13 may

be coupled to the needle 1.2.

The needle shield 1.4 may move between an extended position (the first axial position
(PA1) shown in Figure 1), a retracted position (a second axial position (PA2) shown in
Figure 2, and an extended, locked position (a third axial position (PA3) shown in Figure
3). A proximal end of the needle shield 1.4 may be housed with the slot of the needle
hub 1.1. A flanged formed on the proximal end of the needle shield 1.4 may abut a
corresponding flange formed on a distal end of the needle hub 1.1 to prevent the needle
shield 1.4 from separating from the needle hub 1.1. In an exemplary embodiment, a
spring element may reside in the slot and bias the needle shield 1.4 in the first axial
position (PA1).

The needle shield 1.4 may include a middle portion 1.4.1 extending distally from the
proximal portion, and a distal portion 1.4.2 extending distally from the middle portion
1.4.1. In use, the distal portion 1.4.2 covers the distal tip 1.2.1 of the needle 1.2 when
the needle shield 1.4 is in the first and third axial positions (PA1, PA3). The middle and
distal portions 1.4.1, 1.4.2 may be conical, frusto-conical, cylindridcal, or any other
shape. The needle shield 1.4 may include a distal face 1.5.3 which is pressed against
an injection site when an injection is to be administered. The distal face 1.5.3 may
include an aperture (1.5.4) for allowing the needle 1.2 to pass through during the

injection procedure.

In an exemplary embodiment, the biasing element 1.5 is coupled to the distal portion
1.4.2 of the needle shield 1.4. In the exemplary embodiment shown in Figure 1, the
biasing element 1.5 includes one or more resilient beams 1.5.1 (e.g., leaf springs)
extending axially in a proximal direction from a proximal surface of the distal face 1.5.3
of the needle shield 1.4. In an exemplary embodiment, a spring assembly 1.5.2 may be
formed by arranging a series of the resilient beams 1.5.1 in a radial fashion with a
longest beam closest to the axis A and a shortest beam furthest from the axis A. In
other exemplary embodiments, the biasing element 15 may be concentric spring

elements.
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In an exemplary embodiment, the resilient beam 1.5.1 closest to the axis A includes a
ramped portion and a locking recess 1.5.6 formed on its proximal end. As explained
further below, the ramped portion engages the arm 1.3.1 when the needle shield 1.4
moves from the first axial position (PA1) to the second axial position (PA2), and the
locking recess 1.5.6 engages the locking tab 1.3.2 when the needle shield 1.4 is in the
third axial position (PA3).

A peelable film (not shown) may be placed on the distal face 1.5.3 of the needle shield
1.4 to maintain sterility of the needle 1.2 prior to use.

In Figure 1, the needle shield 1.4 is in the first axial position (PA1) relative to the needle
hub 1.1.

As shown in Figure 2, when the needle shield 1.4 is pressed against the injection site,
the needle shield 1.4 moves proximally relative to the needle hub 1.1 from the first axial
position (PA1) to the second axial position (PA2). As the needle shield 1.4 moves from
the first axial position (PA1) to the second axial position (PA2), the arm 1.3.1 deflects
the resilient beams 1.5.1. For example, the arm 1.3.1 may first engage the ramped
portion of the proximal end of the resilient beam 1.5.1, causing the resilient beam 1.5.1
to deflect radially. The deflected resilient beam 1.5.1 may abut other resilient beams
causing the other resilient beams to deflect radially. When the needle shield 1.4 is in
the second axial position (PA2), the distal tip 1.2.1 of the needle 1.2 is exposed (and

presumably has pierced the injection site).

As shown in Figure 3, as force is removed from the needle shield 1.4 (e.g., when the
needle safety device 1 is being removed from the injection site), force stored in the
resilient beams 1.5.1 (due to the deflection) is applied to the locking element 1.3 which
moves the needle shield 1.4 from the second axial position (PA2) into the third axial
position (PA3). During this movement, the locking tab 1.3.2 may ride along a surface
of the deflected resilient beam 1.5.1. When the locking tab 1.3.2 reaches the locking
recess 1.5.6 formed in the deflected resilient beam 1.5.1, the needle shield 1.4 is
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prevented from moving relative to the needle hub 1.1. Any further movement of the
needle shield 1.4 in the proximal direction is prevented by an engagement of the locking
tab 1.3.2 in a pocket 1.5.5 formed by the ramped end of the proximal end of the resilient
beam 1.5.1. Thus, in the third axial position (PA3) the safety device 1 is needle-safe,
such that the distal tip 1.2.1 of the needle 1.2 will not be exposed if force is applied to
the needle shield 1.4.

Those of skill in the art will understand that modifications (additions and/or removals) of
various components of the apparatuses, methods and/or systems and embodiments
described herein may be made without departing from the full scope and spirit of the
present invention, which encompass such modifications and any and all equivalents

thereof.
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Claims

1. A needle safety device (1) comprising:

a needle hub (1.1) adapted to couple to an injection device;

a needle (1.2) coupled to the needle hub (1.1), the needle (1.2) having a distal tip
(1.2.1);

a needle shield (1.4) telescopically coupled to the needle hub (1.1), the needle
shield (1.4) including a biasing element (1.5); and

a locking element (1.3) arranged on the needle hub (1.1),

wherein, when the needle shield (1.4) is in a first axial position (PA1), the needle
shield (1.4) covers the distal tip (1.2.1) of the needle (1.2),

wherein, when the needle shield (1.4) is in a second axial position (PA2), the
needle shield (1.3) moves proximally relative to the needle hub (1.1) to expose the distal
tip (1.2.1) of the needle (1.2) and the locking element (1.3) deflects the biasing element
(1.5), and

wherein, when the needle shield (1.4) is in a third axial position (PA3), the locking
element (1.3) engages the biasing element (1.3.1) and the needle shield (1.4) covers
the distal tip (1.2.1) of the needle (1.2).

2. The needle safety device (1) according to claim 1, wherein the needle hub (1.1)

includes a mounting element (1.6) for coupling to the injection device.

3. The needle safety device (1) according to claim 2, wherein the mounting element
(1.6) includes an inner wall (1.6.2) adapted to engage the injection device and an outer

wall (1.6.1), with a slot formed between the inner wall (1.6.2) and the outer wall (1.6.1).

4. The needle safety device (1) according to claim 3, wherein a proximal end of the
needle shield (1.4) is contained in the slot.

5. The needle safety device (1) according to claim 4, wherein a compression spring
is disposed in the slot.
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6. The needle safety device (1) according to any of the preceding claims, wherein

the locking element (1.3) includes an arm (1.3.1) and a locking tab (1.3.2).

7. The needle safety device (1) according to any of the preceding claims, wherein
the biasing element (1.5) includes a resilient beam (1.5.1) extending axially within the
needle shield (1.4).

8. The needle safety device (1) according to claims 6 and 7, wherein the resilient

beam (1.5.1) includes a locking recess (1.5.6) adapted to engage the locking tab (1.3.2).

9. The needle safety device (1) according to claim 8, wherein a proximal end of the
resilient beam (1.5.1) includes a pocket (1.5.5) adapted to engage the locking tab
(1.3.2) to prevent proximal movement of the needle shield (1.4) relative to the needle
hub (1.1) when the needle shield (1.4) is in the third axial position (PA3).
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