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ABSTRACT

Needle device comprising cannula having proximal and distal ends; hub supporting portion of
the cannula; wing assembly having pair of wings extending from hub, movable between laterally
extending position and dorsal position; with wings in dorsal position gap is formed between hub
and wings; a tip guard axially movable relative to the cannula from a first position adjacent the
hub to a second position with tip guard shielding the distal end; a drive member extendable
between a biased position and an extended position for moving the tip guard from the first to the
second position, drive member having a proximal end engaged with hub and distal end engaged
with tip guard. With the pair of wings in the dorsal position and the drive member in the biased
position, a portion of the drive member is retained within the gap between the hub and the pair of

wings.
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PASSIVE DOUBLE DRIVE MEMBER ACTIVATED SAFETY BLOOD
COLLECTION DEVICE

BACKGROUND OF THE INVENTION
1. Ficld of the Disclosure

[0001] The present disclosure relates generally to a blood collection device for safe and

convenient handling of needles. More particularly, the present disclosure relates to an
inexpensive disposable blood collection device including a passively activated safety shield
device for protectively shielding a pointed end of a needlc assembly.

2. Description of the Related Art

[0002] Disposable medical devices that have piercing elements are typically used for
administering a medication or withdrawing a fluid, such as blood collecting needles or fluid
handling necdlcs. Current medical practice requires that the fluid containers and needle
assemblies used in such systems be inexpensive and readily disposablc. Consequently,
existing blood collection systems, for example, typically employ some form of a durable,
reusable holder on which detachable and disposable needles and fluid collection tubes may be
mounted. A blood collection system of this nature can be assembled prior to use and then
disassembled after usage. Accordingly, these blood collection systems allow repeated use of
the relatively expensive holder upon replacement of the relatively inexpensive ncedle and/or
fluid collection tube. In addition to reducing the cost of collecting blood specimens, these
blood collection systems also help minimize the production of hazardous medical waste.
[0003] A blood collection set or intravenous (IV) infusion set typically includes a needle
cannula having a proximal end, a pointed distal end, and a lumen extending thercbetween.
The proximal e¢nd of the needle cannula is securely mounted in a plastic hub with a central
passage that communicates with the lumen through the needle cannula. A thin flexible
thermoplastic tube is connected to the hub and communicates with the lumen of the needle
cannula. The end of the plastic tube, remote from the needle cannula, may include a fixture
for connecting the needle cannula to a blood collection tube or some other receptacle. The
specific construction of the fixture will depend upon the characteristics of the receptacle to
which the fixture will be connected.

[0004]  In order to reduce the risk of incurring an accidental needle-stick wound, protection
of used needle tips becomes important. With concern about infection and transmission of

diseases, methods and devices to enclose the used disposable needle have become very
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important and in great demand. For example, needle assemblies commonly employ a safety
shield that can be moved into shielding engagement with a used needle cannula without

risking an accidental needle stick.

SUMMARY OF THE INVENTION

[0005] The present disclosure provides a shieldable needle device including in one
embodiment, a first drive member and a second drive member. The first drive member and
the second drive member are each extendable between a folded biased position and an
extended position for moving a tip guard from a proximal position adjacent a hub supporting
the proximal end of a needle cannula to a distal position in which the tip guard protectively
surrounds the distal end of the needle cannula. The shieldable needle device includes a wing
assembly having a pair of wings extending laterally from opposing sides of the hub and that
are movable between a laterally extending position and a dorsal position. With the pair of
wings in the dorsal position, the wings retain the first drive member and the second drive
member in the folded biased position thereby maintaining the tip guard in the proximal
position. Movement of the wings from the dorsal position to the laterally extending position
releases retainment of the first drive member and the second drive member thereby allowing
the first drive member and the second drive member to unfold to the extended position and
move the tip guard from the proximal position to the distal position.

[0006] In certain embodiments of the shieldable needle device of the present disclosure,
the first drive member is separate and distinct from the second drive member.
Advantageously, by having two separate drive members, the shieldable needle device of the
present disclosurc provides for better and more consistent locking out of the tip guard to the
distal position in which the tip guard protectively surrounds and shields the distal ¢nd of the
needle cannula. This is achieved because by having two separate drive members, a greater
force that the two drive members extend from the folded biased position to the extended
position can be achieved. In this manner, the shieldable needle device of the present
disclosure provides more consistent locking out of the tip guard to the distal position in which
the tip guard protectively surrounds and shields the distal end of the ncedle cannula.
Furthermore, by having two separate drive members, more control can be exerted over the
above described extension force of the two drive members to the extended position.

[0007] Another advantage of the two drive members of the shieldable needle device of the
present disclosure is that the two drive members provide a greater shielding of the needle

cannula. For example, referring to FIGS. 6 and 7, by having two separate drive members, a
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greater area of the needle cannula is protectively surrounded and safely shielded. As shown
in FIGS. 6 and 7, the two drive members, together with the tip guard assembly, substantially
completely surround and shicld the needle cannula. Furthermore, the two separate drive
members provide additional side shielding guards for the needle cannula. In this manner, no
portion of the needle cannula is exposed thereby significantly reducing the risk of accidental
needle stick injuries.

[0008] In accordancc with an cmbodiment of the present invention, a shieldable necdle
device includes a needle cannula having a proximal end and a distal end, and a hub
supporting at least a portion of the needle cannula. The device further includes a wing
assembly having at least a pair of wings extending from opposing sides of the hub, the pair of
wings movable between a laterally extending position and a dorsal position. The device also
includes a tip guard axially movable with respect to the needle cannula from a first position
adjacent the hub to a second position in which the tip guard shiclds the distal end of the
needle cannula. A drive member is also provided which is extendable between a biased
position and an extended position for moving the tip guard from the first position to the
second position, the drive member having a proximal end engaged with the hub and a distal
end engaged with the tip guard. With the pair of wings in the dorsal position, the pair of
wings retain the drive member in the biased position thereby maintaining the tip guard in the
proximal position, and movement of the pair of wings from the dorsal position to the laterally
extending position releases the drive member thereby allowing the drive member to transition
to the extended position and advance the tip guard from the proximal position to the distal
position.

[0009] In certain configurations, the device includes a second drive member extendable
between a biascd position and an extended position for moving the tip guard from the first
position to the sccond position, the second drive member having a proximal end engaged
with the hub and a distal end engaged with the tip guard. In certain configurations, with the
pair of wings in the dorsal position, the pair of wings retain the drive member and the second
drive member in the biased position thereby maintaining the tip guard in the proximal
position. Movement of the pair of wings from the dorsal position to the laterally extending
position releases the drive member and the second drive member, thereby allowing the drive
member and the second drive member to transition to the extended position and advance the
tip guard from the proximal position to the distal position. The proximal end of the drive

member may be connected to an opposite side of the hub from the proximal end of the second
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drive member. The distal end of the drive member may be connected to an opposite side of
the tip guard from the distal end of the second drive member.

[0010] In other configurations, the device may further include a cover protectively
surrounding the needle cannula and maintaining the pair of wings in the dorsal position. The
cover may define a slot area for receiving and maintaining the pair of wings in the dorsal
position. In certain configurations, the pair of wings are formed with the hub. The pair of
wings may be formed of a resilient flexible material. Optionally, the drive member is formed
of a resilient flexible material.

[0011} The tip guard may include a tip guard housing formed from a plastic material and a
metallic spring clip mounted to the tip guard housing. The spring clip may be biased against
the needle cannula with the tip guard in the proximal position and the spring clip may be
disposed over the distal end of the needle cannula with the tip guard in the distal position.
The drive member may be at least partially folded in the biased position. In certain
situations, both the drive member and the second drive member are at least partially folded in
the biased position.

[0012] In accordance with another embodiment of the present invention, a shieldable
needle device includes a ncedle cannula having a proximal end and a distal end, and a hub
supporting at least a portion of the needle cannula. The device includes a wing assembly
having at least a pair of wings extending from opposing sides of the hub, the pair of wings
movable between a laterally extending position and a dorsal position, with the pair of wings
in the dorsal position a gap is formed between the hub and the pair of wings. The device also
includes a tip guard axially movable with respect to the needle cannula from a first position
adjacent the hub to a second position in which the tip guard shields the distal end of the
needle cannula. The device further includes a drive member extendable between a biased
position and an extended position for moving the tip guard from the first position to the
second position, the drive member having a proximal end engaged with the hub and a distal
end engaged with the tip guard. With the pair of wings in the dorsal position and the drive
member in the biased position, a portion of the drive member is retained within the gap
between the hub and the pair of wings.

[0013] In cerlain configurations, the device further includes a second drive member
extendable between a biased position and an extended position for moving the tip guard from
the first position to the second position, the second drive member having a proximal end
engaged with the hub and a distal end engaged with the tip guard. With the pair of wings in

the dorsal position and the drive member and the second drive member in the biased position,
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a portion of at least one of the drive member and the second drive member may be retained
within the gap between the hub and the pair of wings. With the pair of wings in the dorsal
position and the drive member and the second drive member in the biased position, a portion
of both the drive member and the second drive member may be retained within the gap
between the hub and the pair of wings. The pair of wings may retain the drive member and
the second drive member in a folded position thereby maintaining the tip guard in the
proximal position, and movement of the pair of wings from the dorsal position to the laterally
extending position may release retainment of the drive member and the second drive member
thereby allowing the drive member and the second drive member to unfold to the extended
position and move the tip guard from the proximal position to the distal position.

[0014] In certain configurations, the drive member is scparate from the second drive
member. The proximal end of the drive member may be connected to an opposite side of the
hub from the proximal end of the second drive member. The distal end of the drive member
may be connected to an opposite side of the tip guard from the distal end of the second drive
member. The drive member may be formed of a resilient flexible material.

[0015] Optionally, the tip guard includes a tip guard housing formed from a plastic
material and a metallic spring clip mounted to the tip guard housing. The spring clip may be
biased against the needle cénnula with the tip guard in the proximal position and the spring
clip may be disposed over the distal end of the needle cannula with the tip guard in the distal
position.

[0016] In accordance with another embodiment of the present invention, a shieldable
needle device includes a needle cannula having a proximal end and a distal end, and a
retainer member supporting the proximal end of the needle cannula, the retainer member
movable between an open position and a retaining position. The device also includes a tip
guard axially movable with respect to the needle cannula from a first position adjacent the
retainer member to a second position in which the tip guard shields the distal end of the
needle cannula. The device includes a first drive member extendablc between a biased
position and an extended position for moving the tip guard from the first position to the
second position, the first drive member having a proximal end connected to the retainer
member and a distal end connected to the tip guard. The device also includes a sccond drive
member extendable between a biased position and an extended position for moving the tip
guard from thc first position to the second position, the second drive member having a
proximal end connected to the retainer member and a distal end connected to the tip guard.

With the rctainer member in the retaining position, the retainer member retains the first drive
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mcmber and the second drive member in the biased position thercby maintaining the tip
guard in the first position. Movement of the retainer member from the retaining position to
the open position releases retainment of the first drive member and the second drive member
thereby allowing the first drive member and the second drive member to transition to the
extended position and move the tip guard from the first position to the second position.

[0017] In certain configurations, the first drive member and the second drive member are
at least partially folded in the biased position. Optionally, movement of the retainer member
from the retaining position to the open position releases retainment of the first drive member
and the second drive member thereby allowing the first drive member and the second drive
member to unfold to the extended position and move the tip guard from the first position to

the second position,

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The above-mentioncd and other features and advantagces of this disclosure, and the
manner of attaining them, will become more apparent and the disclosure itself will be better
understood by reference to the following descriptions of embodiments of the disclosurc taken
in conjunction with the accompanying drawings.

[0019] FIG. 1 is an exploded, perspective view of a shieldable needle device in accordance
with an embodiment of the present invention.

[0020] FIG. 2 is an assembled, perspective view of the shieldable needle device of FIG. 1
in accordance with an embodiment of the present invention.

[0021] TFIG. 3 is a perspective view of the shieldable needle device of FIG. 2 with a
packaging cover being removed in accordance with an embodiment of the present invention,
[0022] FIG. 4 is a perspective view of the shicldable needle device of FIG. 2 with the
packaging cover removed, with a wing assembly in a dorsal position, and first and second
drive members in a folded biased position in accordance with an embodiment of the present
invention.

[0023] FI1G. 5 is a cross-sectional view taken along line 5-5 of the shieldable needle device
of FIG. 4 in accordance with an embodiment of the present invention,

[0024] FIG. 6 is a perspective view of the shieldable needle device of FIG. 2 with the
packaging cover removed, with the wing assembly in a laterally extending position, and the
first and second drive members in an extended position in accordance with an embodiment of

the present invention,
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[6025] FIG. 7 is a plan view of the shiecldable needle device of FIG. 6 in accordance with
an embodiment of the present invention.

[0026] FIG. 8 is a cross-sectional view taken along line 8-8 of the shieldable needle device
of FIG. 6 in accordance with an embodiment of the present invention.

[0027] FIG. 9A is a perspective view of an exemplary connection means, in an open
position, between a first drive member or a second drive member and a hub or a tip guard
assembly of the shieldable needle device of FIG. 1 in accordance with an embodiment of the
present invention.

[0028] FIG. 9B is a side elevation cross-sectional view of the exemplary connection means
of FIG. 9A, in a locked position, between a first drive member or a second drive member and
a hub or a tip guard assembly of the shieldable needle device of FIG. 1 in accordance with an
embodiment of the present invention.

[0029] FIG. 10 is a perspective view of another exemplary connection means, in a locked
position, between a first drive member or a sccond drive member and a hub or a tip guard
assembly of the shieldable needle device of FIG. 1 in accordance with an embodiment of the
present invention,

[0030] FIG. 11 is a perspective view of yet another excmplary connection means, in an
open position, between a first drive member or a second drive member and a hub or a tip
guard assembly of the shieldable needle device of FIG. 1 in accordance with an embodiment
of the present invention.

[0031] Corresponding reference characters indicate corresponding parts throughout the
several views. The exemplifications set out herein illustrate exemplary embodiments of the
disclosure, and such exemplifications are not to be construed as limiting the scope of the

disclosure in any manncr.

DETAILED DESCRIPTION

[0032] The following description is provided to enable those skilled in the art to make and
use the described embodiments contemplated for carrying out the invention. Various
modifications, equivalents, variations, and alternatives, however, will remain readily apparent
to those skilled in the art. Any and all such modifications, variations, equivalents, and
alternatives are intended to fall within the spirit and scope of the present invention.

[0033] For purposes of the description hereinafter, the terms “upper”, “lower”, “right”,
“left”, “vertical”, “horizontal”, “top”, “bottom”, “lateral”, “longitudinal”, and derivatives

thereof shall relate to the invention as it is oriented in the drawing figures. However, it is to
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be understood that the invention may assume various alternative variations, except where
expressly specified to the contrary. It is also to be understood that the specific devices
illustrated in the attached drawings, and described in the following specification, are simply
exemplary embodiments of the invention. Hence, specific dimensions and other physical
charactcristics related to the embodiments disclosed herein are not to be considered as
limiting,

[0034] In the following discussion, “distal” refers to a direction generally toward an end of
a needle assembly adapted for contact with a patient, and “proximal” refers to the opposite
direction of distal, i.e., away from the end of a needle assembly adapted for contact with a
patient. For purposes of this disclosure, the above-mentioned references are used in the
description of the components of a shieldable needle device in accordance with the present
disclosure.

[0035] Referring to FIGS. 1 and 2, a blood collection assembly 10 includes a shieldable
needle device 12, a flexible tube 14 extending from shieldable needle device 12, a fixture 16
mounted to tube 14, and a packaging cover 18 removably mounted to portions of shieldable
needle device 12 opposite tube 14. In one embodiment, cover 18 may be removably mounted
to shieldable needle device 12 through a frictional engagement, interference fit, or similar
securement method. Blood collection assembly 10 includes a necdle cannula 20 having a
proximal end 32, an opposing distal end 34, and a lumen 36 extending between the ends.
Proximal end 32 of ncedle cannula 20 is securely mounted with a hub 22 so that a central
passage 44 of hub 22 is in fluid communication with lumen 36 of needle cannula 20,

[0036] Thin flexible thermoplastic tubing 14 may be connected to hub 22 so that tubing 14
is in fluid communication with lumen 36 of needle cannula 20. For example, flexible tubing
14 can be mounted to a proximal end 40 of hub 22 such that the passage through tubing 14
communicates with lumen 36 of needle cannula 20. The end of tubing 14 remote from needle
cannula 20 may include fixture 16 mounted thereon for connecting needle cannula 20 to a
blood collection tube or some other receptacle. For example, fixture 16 enables needle
cannula 20 and tubing 14 to be placed in communication with an appropriate receptacle, such
as a blood collection tube. The specific construction of fixture 16 will depend upon the
characteristics of the receptacle to which fixture 16 will be connected.

[0037] Blood collection assembly 10 can be packaged substantially in the condition shown
in FIG. 2 in protective packaging, such as in a blister package. Prior to use, blood collection

assembly 10 is removed from any protective package, and fixture 16 may be connected to an
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appropriate receptacle for providing fluid communication with lumen 36 extending through
needle cannula 20 as will described in more detail below.

[0038] Referring to FIGS. 1 and 4-8, shieldable needle device 12 includes packaging cover
18, needle cannula 20, hub 22, a tip guard assembly 24, a wing assembly 26, a first drive
member 28, and a second drive member 30. First drive member 28 and second drive member
30 are configured for moving tip guard assembly 24 as will be described in more detail
below,

[0039] Referring to FIG. 1, first drive member 28 is separate and distinct from second
drive member 30. By having two scparate drive members 28 and 30, shieldable needle
device 12 provides for better and more consistent locking out of tip guard assembly 24 to the
distal position (FIGS. 6-8) in which tip guard assembly 24 protectively surrounds and shields
distal end 34 of needle cannula 20. This is achieved because by having two separate drive
members 28 and 30, a greater force that drive members 28 and 30 extend from the folded
biased position (FIGS. 2-5) to the extended position (FIGS. 6-8) can bc achieved. In this
manner, shieldable needle device 12 provides more consistent locking out of tip guard
assembly 24 to the distal position in which the tip guard assembly 24 protectively surrounds
and shields distal end 34 of needle cannula 20. The two drive members 28 and 30 also
provide a greater shielding of needle cannula 20. Referring to FIGS. 6 and 7, by having two
separate drive members 28 and 30, a greater arca of needle cannula 20 is protectively
surrounded and safely shielded. As shown in FIGS. 6 and 7, the two drive members 28 and
30, together with tip guard assembly 24, substantially completely surround and shield needle
cannula 20. Furthermore, the two separate drive members 28 and 30 provide additional side
shielding guards for needle cannula 20. In this manner, no portion of needle cannula 20 is
exposed thereby significantly reducing the risk of accidental needle stick injuries.

[0040]  Referring to FIG. 1, needle cannula 20 includes a proximal end 32 and an opposing
distal end 34, with lumen 36 extending through needle cannula 20 from proximal end 32 to
distal end 34. Distal end 34 of needle cannula 20 is beveled to define a sharp puncture tip 38,
such as an intravenous puncture tip. Puncture tip 38 is provided for insertion into a patient's
blood vessel, such as a vein, and is therefore designed to provide ease of insertion and
minimal discomfort during venipuncture.

[0041] Referring to FIG. 1, shieldable needle device 12 includes hub 22. In one
embodiment, hub 22 is a unitary structure, desirably molded from a thermoplastic material.
In another embodiment, hub 22 may be integrally formed with wing assembly 26 as

discussed below. In such an embodiment, the integral component of hub 22 and wing
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assembly 26 forms a retainer member that supports proximal end 32 of needle cannula 20 and
that is movable between an open position (FIGS. 6-8) and a rctaining position (FIGS. 2-5).
[0042] Hub 22 includes a proximal end 40, an opposing distal end 42, and is defined by a
rigid structure or hub structure 46 extending betwcen the ends. Hub 22 also includes hub
connecting tube 52 disposed within a central cavity portion of hub structurc 46 and defining a
distal opcning 54 for receiving proximal end 32 of needlc cannula 20. In this manner, hub 22
is configured to support proximal end 32 of needle cannula 20. Needle cannula 20 can be
positioncd within distal opening 54 of hub 22 so that a portion of needle cannula 20 extends
from distal end 42 of hub 22. In one embodiment, needle cannula 20 and hub 22 may be
separate parts which are fixedly attached and secured through an appropriate medical grade
adhesive, for example, epoxy or similar adhesive material. In another embodiment, needle
cannula 20 and hub 22 may form an integral component. For example, needle cannula 20 and
hub 22 may be integrally molded in a two-stcp molding process. Hub connecting tube 52
also defines a proximal opening 56 which is adapted to receive flexible tube 14 as shown in
FIG. 2, or other mcdical dcvice, such as a tube holder or similar component. Hub connecting
tube 52 also defines a central passage 44 extending through hub connecting tube 52 from
proximal end 40 to distal end 42.

[0043] Hub 22 includes structure for mating with first drive member 28 and second drive
member 30. For example, a first side surface 58 of distal end 42 of hub 22 may include a first
connection element 48 and a second connection element 50 for connection with first drive
member 28. An opposing second side surface 60 of distal end 42 of hub 22 may also include
a first connection element 48 and a sccond connection element 50 for connection with second
drive member 30. In one embodiment, first connection element 48 and second connection
element 50 may include two button elements 62 for conncction with first drive member 28
and second drive member 30, respectively, as will be discussed in more detail below. In
other embodiments, hub 22 may include different types of structures for mating with first
drive member 28 and second drive member 30 as will be described in more detail below and
with reference to FIGS. 9A-11.

[0044] Referring to FIG. 1, shicldable needle device 12 includes wing assembly 26. In
one embodiment, wing assembly 26 may be a unitary structure, desirably formed of a flexible
material. As discussed above, in another embodiment, hub 22 and wing assembly 26 may be
integrally molded in a two-step molding process. In one embodiment, hub 22 may be formed

from a thermoplastic material and wing assembly 26 may be formed of a flexible material.
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[0045] In some embodiments, hub 22 and wing assembly 26 are separate pieces rather than
being integrally molded. In one such embodiment, hub 22 and wing assembly 26 may be
separate parts which are fixedly attached and secured through an appropriate medical grade
adhesive, for example, epoxy or similar adhesive material. In other embodiments, hub 22
may be secured to wing assembly 26 by a snap fit mechanism, a locking tab mechanism, a
spring loaded locking mechanism, a latch, or other similar mechanism.

[0046] Wing assembly 26 includes a body portion 64 extending between a pair of wings 66
and 68, i.c., a first wing 66 and a second wing 68. In an embodiment in which hub 22 and
wing assembly 26 are separate parts, body portion 64 of wing assembly 26 may be fixedly
attached to the undersidc 63 of hub 22, thereby allowing wings 66 and 68 to extend laterally
from hub structure 46 at opposing sides thereof. Wing assembly 26 provides a component for
assisting in positioning, stabilizing, and placement of shieldable needle device 12 and blood
collection assembly 10 during a blood collection procedure. Wings 66 and 68 are preferably
formed of a flexible material, and are movable between a relaxed, laterally extending position
(FIGS. 6-8) in which they are substantially planar, to a bent dorsal position (FIGS. 2-5). In
one embodiment, wings 66 and 68 may be a preformed bent structure. In other embodiments,
wings 66 and 68 may also be a planar structurc, for example, body portion 64 of wing
assembly 26 may include skive portions 70 to assist in the folding of wings 66 and 68 from
the laterally extending position to the dorsal position.

[0047] Referring to FIG. 1, shieldable needle device 12 includes tip guard assembly 24.
Tip guard assembly 24 extends co-axially about needle cannula 20 and is axially movable
along needle cannula 20 between a proximal position (FIGS. 2-5) adjacent hub 22 and a
distal position (FIGS. 6-8) adjacent puncture tip 38 of needle cannula 20, as will be described
in more detail later. With tip guard assembly 24 in the distal position, tip guard 24
protectively surrounds distal end 34 of needle cannula 20,

10048] Tip guard asscmbly 24 includes a tip guard housing 72 and a protective clip 74.
Housing 72 is a unitary structure, desirably molded from a thermoplastic material, including a
proximal end 76, a distal end 78, a rccessed slot area 80 located at proximal end 76, and an
internal chamber 82 (FIGS. 5 and 8) extending between the ends. A portion of internal
chamber 82 adjacent distal end 78 defines an enlarged clip cavity 84, as shown in FIGS. 5
and 8. Additionally, tip guard assembly 24 includes structure for mating with first drive
member 28 and second drive member 30. For example, a first side surface 92 of distal end 78
of tip guard housing 72 may include a conncction clement 86 for connection with first drive

member 28. An opposing second side surface 94 of distal end 78 of tip guard housing 72
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may also includc a connection element 86 for conncction with sccond drive member 30. In
one embodiment, a first connection element 86 on first side surface 92 and a second
connection element 86 on second side surface 94 may each include a button element 88 for
connection with first drive member 28 and second drive member 30, respectively. In other
embodiments, tip guard housing 72 may include different types of structures for mating with
first drive member 28 and second drive member 30 as will be described in more detail below
and with reference to FIGS. 9A-11. Tip guard housing 72 also includes a clip mounting post
90 (FIGS. 5 and 8) that extends downwardly from tip guard housing 72 at a location near
proximal end 76 of tip guard housing 72.

[0049] Protective clip 74 is unitarily stamped and formed from a resiliently deflectable
metallic material. Clip 74 includes a planar spring lcg 96 with a proximal end 98 and an
opposed distal end 100. A mounting aperture 102 extends through spring leg 96 at a location
adjacent proximal end 98. Mounting aperture 102 has a diameter approximately equal to or
slightly less than the diameter of clip mounting post 90 of tip guard housing 72. In this
manner, clip mounting post 90 can be forced through mounting aperture 102 when the axis of
clip mounting post 90 and the axis of mounting aperture 102 are substantially collinear. Clip
74 also includes a lock out leg 104 that extends from distal end 100 of spring leg 96. The
extending lock out leg 104 enables secure protective engagement with puncture tip 38 of
needle cannula 20 with tip guard assembly 24 in the distal position (FIGS. 6-8). The
extending lock out leg 104 further enables smooth axial sliding movement of tip guard
assembly 24 along needle cannula 20, as will be explained further below.

[0650] Hub 22 and tip guard assembly 24 are interconnected through first drive member 28
and second drive member 30. First drive member 28 and second drive member 30 provide
for axial movement of tip guard assembly 24 along needle cannula 20 from a proximal
position (FIGS. 2-3) adjacent hub 22 to a distal position (FIGS. 6-8) adjacent puncture tip 38
of needle cannula 20, as will be described in more detail later.

[0051] Referring to FIG. 1, shicldable needle device 12 includes first drive member 28 and
second drive member 30. As discussed above, first drive member 28 is separate and distinct
from second drive member 30. First drive member 28 includes a body 110 having a proximal
end 112 and an opposing distal cnd 114. Similarly, sccond drive member 30 includes a body
130 having a proximal end 132 and an opposing distal end 134. Bodies 110 and 130 are
desirably formed of a resilient flexible material capable of bending and/or extending without
an application of force, such as silicone. For example, prior to use, the drive members 28 and

30 are in a folded biased position (FIGS. 2-5), and upon release of the wings 66 and 68, as
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will be described below, the drive members 28 and 30 extend forward to an extended position
(FIGS. 6-8). In this manncr, first drive member 28 and sccond drive member 30 move tip
guard assembly 24 from the proximal position (FIGS. 2-5) to the distal position (FIGS. 6-8).
[0052] Proximal end 112 of body 110 of first drive member 28 includes structure for
mating with hub 22. For example, in one embodiment, proximal end 112 may include two
proximal openings 116 for receiving the connection elements 48 and 50 on first side surface
58 of distal end 42 of hub 22, thereby securing the proximal end 112 of first drive member 28
to the distal end 42 of hub 22. Distal end 114 of body 110 of first drive member 28 includes
structure for mating with tip guard housing 72. For example, in one embodiment, distal end
114 of body 110 of first drive member 28 may include a distal opening 118 to mate with first
connection element 86 on first side surface 92 of tip guard assembly 24.

[0053] Similarly, proximal end 132 of body 130 of second drive member 30 includes
structure for mating with hub 22. For examplc, in one embodiment, proximal cnd 132 may
include two proximal openings 136 for receiving the connection elements 48 and 50 on
second side surface 60 of distal end 42 of hub 22, thereby securing the proximal end 132 of
second drive member 30 to the distal end 42 of hub 22. Distal end 134 of body 130 of second
drive member 30 includes structure for mating with tip guard housing 72. For example, in
one embodiment, distal end 134 of body 130 of sccond drive member 30 may include a distal
opening 138 to mate with second connection element 86 on second side surface 94 of tip
guard assembly 24,

[0054] Alternatively or in addition to the mechanical mating structure described above for
the connection of drive members 28 and 30 to hub 22 and tip guard assembly 24,
respectively, the drive members 28 and 30 may be connected to hub 22 and tip guard
assembly 24 through the use of an adhesive or similar connection mechanism,

[0055] Since drive members 28 and 30 are connected to hub 22, and since the wings 66
and 68 extend laterally from hub 22, movement of the wings 66 and 68 results in the
corresponding movement of drive members 28 and 30. For example, with the wings 66 and
68 in the dorsal position (FIGS. 2-5), the wings 66 and 68 retain the first drive member 28
and the second drive member 30 in the folded biascd position thercby maintaining tip guard
assembly 24 in the proximal position. Additionally, with the wings 66 and 68 in the dorsal
position, a gap 150 (FIG. 4) is formed between hub 22 and the wings 66 and 68 thereby
retaining a portion of the first drive member 28 and a portion of the second drive member 30
internally within gap 150. In this manner, tip guard assembly 24 is maintained in a proximal

position adjacent hub 22. Upon release of wings 66 and 68, wings 66 and 68 are free to move
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automatically from the dorsal position (FIGS. 2-5), in which the wings 66 and 68 are bent
together to form a unitary dorsal structure, to the relaxed, laterally extending position (FIGS.
6-8). In this manner, first drive member 28 and second drive member 30 are no longer
retained by wings 66 and 68 within gap 150, and first drive member 28 and second drive
member 30 are able to unfold to the extended position (FIGS. 6-8) to move tip guard
assembly 24 from the proximal position to the distal position. In other words, since first
drive member 28 and second drive member 30 are fixedly attached to tip guard assembly 24,
and since tip guard assembly 24 is axially movable along needle cannula 20, the release of
wings 66 and 68 causes first drive member 28 and second drive member 30 to unfold and
axially move tip guard assembly 24 in a direction generally along arrow B (FIG. 6) away
from hub 22 and toward distal end 32 of needle cannula 20, where tip guard assembly 24 can
effectively shield and protectively surround puncture tip 38 of needle cannula 20.

[0056] Body 110 of first drive member 28 and body 130 of second drive member 30 are
formed of flexible materials that are biased toward the extended position, and therefore act as
a means for storing encrgy to extend first drive member 28 and second drive member 30
toward distal end 34 of needle cannula 20 upon corresponding movement between wings 66
and 68 as described above, thereby propelling tip guard assembly 24 from the proximal
position (FIGS. 2-5) to the distal position (FIGS. 6-8).

[0057] As discussed above, different types of structures can be used to connect first drive
member 28 or second drive member 30 to hub 22 or tip guard assembly 24. FIGS. 9A-11
illustrate exemplary embodiments of different types of connection structures.

[0058] Referring to FIGS. 9A and 9B, a connection structure 200 includes a drive member
receiving portion 202 and a locking portion 204 hingedly connected via a hinge 206. Drive
member receiving portion 202 includes a receiving surface 208 and a post 210 extending
from receiving surface 208. Locking portion 204 defines an aperture 216 and includes latch
members 212 having locking ends 214.

[0059] Referring to FIGS. 9A and 9B, a drive member 28A includes a body 110A having a
proximal end 112A defining an opening 116A. To secure drive member 28A to connection
structure 200, opening 116A of body 110A is disposed over post 210 of drive member
receiving portion 202 as shown in FIG. 9A. In this position, locking portion 204 can be
pivoted in a direction generally along arrow C (FIG. 9A) about hinge 206 to the locking
position shown in FIG. 9B. In this locking position, post 210 of drive member receiving
portion 202 is received within aperture 216 of locking portion 204 and locking ends 214 of

latch members 212 are lockingly engaged with drive member receiving portion 202 to
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provide a secure connection between drive member 28A and connection structure 200.
Connection structure 200 can be used with hub 22 or tip guard assembly 24 to securely
connect first drive member 28 or second drive member 30 to hub 22 or tip guard assembly
24,

[0060] Referring to FIG. 10, a connection structure 300 includes a drive member receiving
portion 302 having a locking wall 304 at a distal end 308 and defining a receiving channel
306 at a proximal end 312. Drive member receiving portion 302 also defines a drive member
receiving slot 314 at distal end 308. Referring to FIG. 10, a drive member 28B includes
body a 110B having a proximal end 112B and a protruding portion 120B located adjacent
proximal end 112B. Protruding portion 120B may be formed of a deformable resilient
material.

[0061] To secure drive member 28B to connection structure 300, protruding portion 120B
of body 110B of drive member 28B is inserted into receiving slot 314 of connection structure
300 so that protruding portion 120B can slide through and past locking wall 304. Because
protruding portion 120B is formed of a deformable resilient material, locking wall 304 can
deform protruding portion 120B as protruding portion 120B slides through receiving slot 314.
Once protruding portion 120B extends beyond locking wall 304, protruding portion 120B is
able to return back to its original form as shown in FIG. 10. Once protruding portion 120B is
in the locked position of FIG. 10, locking wall 304 forms a physical barrier that locks
protruding portion 120B within slot 314 so that drive member 28B can not be pulled out of
connection structure 300. Connection structure 300 can be used with hub 22 or tip guard
assembly 24 to securely connect first drive member 28 or second drive member 30 to hub 22
or tip guard assembly 24. For example, referring to FIG. 10, receiving channel 306 of
connection structure 300 is capable of securely receiving a hub or a tip guard assembly 310.
[0062] Referring to FIG. 11, a conncection structure 400 includes a drive member receiving
portion 402 and a locking portion 404 hingedly connected via a hinge 406. Drive member
receiving portion 402 includes a receiving surface 408 and a post 410 extending from
receiving surface 408. Locking portion 404 defines an aperture 416 and includes a latch
member 412 having a locking end 414.

[0063] Referring to FIG. 11, a drive member 28C includes a body 110C having a proximal
end 112C defining an opening 116C. To secure drive member 28C to connection structure
400, opening 116C of body 110C is disposed over post 410 of drive member receiving
portion 402 as shown in FIG. 11. In this position, locking portion 404 can be pivoted in a
direction generally along arrow D (FIG. 11) about hinge 406 to a locking position. In the
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locking position, post 410 of drive member receiving portion 402 is received within aperture
416 of locking portion 404 and locking end 414 of latch member 412 is lockingly engaged
with drive member receiving portion 402 to provide a secure connection between drive
member 28C and connection structure 400. Connection structure 400 functions similarly to
connection structure 200 described above. Connection structure 400 can be uscd with hub 22
or tip guard assembly 24 to securely connect first drive member 28 or second drive member
30 to hub 22 or tip guard assembly 24.

[0064] Assembly of shieldable needle device 12 may be accomplished as follows. Tip
guard assembly 24 is assembled by forcing clip mounting post 90 of tip guard housing 72
through mounting aperture 102 of protective clip 74. Spring leg 96 of clip 74 is then urged
downwardly or away from intcrnal chamber 82 through tip guard housing 72. First drive
member 28 and second drive member 30 are then interconnected between tip guard assembly
24 and hub 22 by depressing proximal openings 116 and 136 over connection elements 48
and 50 on respective side surfaces 58 and 60 of hub 22 and depressing distal openings 118
and 138 over connection element 86 on respective side surfaces 92 and 94 of tip guard
assembly, respectively, as described above. Distal end 34 of needle cannula 20 is then passed
through central passage 44 of hub 22, and urged into internal chamber 82 at proximal end 76
of tip guard housing 72. The downward deflection of spring leg 96 enables distal end 34 of
needle cannula 20 to be passed entirely through tip guard housing 72 as shown in FIG. 5.
Spring leg 96 can be released after puncture tip 38 of ncedle cannula 20 passes entirely
through tip guard housing 72. In this manner, the end of lock out leg 104 will be biased
against and slide along needle cannula 20. Tip guard assembly 24 is then slid proximally
along needle cannula 20 into a position adjacent hub 22, with first drive member 28 and
second drive member 30 each folded over itself into a bent, biased position, primed for use,
as shown in FIGS. 2-5. Wings 66 and 68 are then bent toward each other in the dorsal
position to form a dorsally mating structure as shown in FIGS. 2-5. Packaging cover 18 is
then urged over puncture tip 38 and urged proximally over needle cannula 20, with puncture
tip 38 safely maintained and disposed within packaging cover 18, and with a lateral wall 17
and a slot 19 of packaging cover 18 maintaining wings 66 and 68 in the bent dorsal position
as shown in FIGS. 2 and 3. Packaging cover 18 is desirably constructed of a rigid material
which is capable of maintaining wings 66 and 68 in the dorsal position.

[0065] As discussed above, blood collection assembly 10 can be packaged substantially in
the condition shown in FIG. 2 in protective packaging, such as in a blister package. Prior to

use, blood collection assembly 10 is removed from any protective package, and fixture 16
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may be connected to an appropriate receptacle for providing fluid communication with lumen
36 extending through needle cannula 20.

[0066] In use, blood collection assembly 10 is provided with shieldable needle device 12
assembled and including flexible tube 14 extending from shieldable necedlc device 12 and
connected to fixture 16. After removing blood collection assembly 10 from its protective
packaging, it can be assembled with other appropriate medical equipment for use. For
example, a non-patient ncedle assembly and a needle holder may be connected to blood
collection assembly 10 through fixture 16.

[0067] To prepare for use of blood collection assembly 10, the user grasps blood collection
asscmbly 10 at shieldable needle device 12, placing a thumb and forefinger on wings 66 and
68, with wings 66 and 68 maintained in a dorsal position between the user’s fingers, as shown
in FIG. 3. Both wings 66 and 68 arc preferably flexed or bent toward each other between a
user’s thumb and forefinger with bodies 110 and 130 of first and second drive members 28
and 30 trapped therebetween. Packaging cover 18 is then grasped and urged distally in a
direction generally along arrow A (FIG. 3) to disengage cover 18 from needle cannula 20,
thereby exposing puncture tip 38 of needle cannula 20.

[0068] The medical practitioner can then urge puncture tip 38 at distal end 34 of needlc
cannula 20 into a targeted blood vessel of a patient, while wings 66 and 68 are maintained
between thumb and forcfinger to assist in a controlled entry by the medical practitioner. Tip
guard assembly 24 is maintained in the proximal position (FIGS. 3-5) due to the grip by the
user’s fingers between wings 66 and 68, which maintains first drive member 28 and second
drive member 30 in the folded, biased position.

[0069] After the targeted blood vessel has been accessed, the medical practitioner can
release wings 66 and 68. Once the user releases the device, first drive member 28 and second
drive member 30 are free to move from the folded biased position to the extended unfolded
position, duc to the bias exerted by bodies 110 and 130 of first drive member 28 and second
drive member 30 through release of wings 66 and 68. Such movement causes bodies 110 and
130 of first drive member 28 and second drive member 30 to extend, thereby propelling tip
guard assembly 24 distally along needle cannula 20 in an axial dircction generally along
arrow B (FIG. 6), with tip guard assembly 24 sliding or gliding along needle cannula 20
toward distal end 34. Distal movement of tip guard assembly 24 will terminate when distal
end 78 of tip guard housing 72 contacts the skin of the patient near the puncture site.

[0070] Upon completion of the procedure, such as when all desired samples have been

drawn, needle cannula 20 is withdrawn from the patient. This removal of needle cannula 20
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from the patient will permit further extension of bodies 110 and 130 of first drive member 28
and second drive member 30 and a corresponding distal movement of tip guard assembly 24
in an axial direction generally along arrow B (FIG. 6). After tip guard assembly 24 is moved
along needle cannula 20 to the distal end 34, lock out leg 104 of clip 74 will pass distally
beyond puncture tip 38 of needle cannula 20. The inherent resiliency of spring leg 96 of clip
74 will urge lock out leg 104 over puncture tip 38 of needle cannula 20 as shown in FIG. 8.
In this manner, a return movement of tip guard assembly 24 to the proximal position is
prevented. Furthermore, first drive member 28 and second drive member 30 have overall
dimensions that will prevent movement of tip guard assembly 24 distally beyond needle
cannula 20. In this manner, puncturc tip 38 of needle cannula 20 is safely shielded. Blood
collection assembly 10 may then be appropriately and safely discarded.

[0071] Since wings 66 and 68 are initially bent in a dorsal position, wings 66 and 68 can
act as a handle portion during insertion, withdrawal, and disposal of shieldable necedle device
12. In particular, after release of wings 66 and 68 to propel tip guard assembly 24 to the
distal position, the needle cannula 20 is shielded and wings 66 and 68 extend laterally from
hub 22. Since wings 66 and 68 include at least some flexible portion, wings 66 and 68 can be
bent to a dorsal position, as shown in FIG. 4, to allow a user to grip the shieldable needle
device 12 for removal from the patient. The wings 66 and 68 can also act as a handle portion
for carrying blood collection assembly 10 at a position remote from the used needle tip of
cannula 20. Additionally, first drive member 28 and sccond drive member 30 can be actuated
while puncture tip 38 is within the patient’s blood vessel, thereby beginning axial movement
of tip guard assembly 24 along needle cannula 20. In other embodiments, first drive member
28 and second drive member 30 can be actuated after puncture tip 38 is removed from the
patient’s blood vessel.

[0072] The shieiding feature of thc present invention is passively activated upon normal
usage of the device. In particular, upon removal of the packaging cover prior to insertion, the
safety feature is primed and charged, ready for shielding the needle once the user releases the
wing structure after insertion into a patient. Moreover, as described above, passive shielding
of the needle cannula is automatically achieved merely by removing the needle cannula from
the patient.

[0073] In some instances, the needle device may be dropped or knocked from the hand of
the medical practitioner either before venipuncture or during a medical procedure. The
passive shielding described above will commence automatically when the needle device is

dropped or knocked from the medical practitioner’s hand. Thus, the automatic shielding may
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be triggered by the intentional or unintentional release of the wings by the medical
practitioner.

[0074] Moreover, a medical practitioner does not always enter the targeted blood vessel
during the first venipuncture attempt. However, a medical practitioner typically retains a
close grip on the needle device until the targeted blood vessel has been entered. In this
manner, the continued gripping of the wings will prevent the needle from shielding until the
targeted blood vessel has becn punctured. The second attempt at accessing a targeted blood
vessel generally is a very low risk procedure in which the practitioner’s hand is spaced
considerably from the puncture tip of the needle cannula. Thus, the blood collection set
according to the present invention does not involve the inconvenience of having to use a new
blood collection set following each unsuccessful venipuncture attempt.

[0075] While the needle assembly of the present invention has been described in terms of
one embodiment for use in connection with a blood collection system, it is further
contemplated that the needle assembly could be used with other medical procedures, such as
in conjunction with a conventional intravenous infusion set, which are well known in the art

for usc with ncedle assemblies.
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CLAIMS

I. A shicldable needle device comprising:

a needle cannula having a proximal end and a distal end;

a hub supporting at least a portion of the needle cannula;

a wing assembly having at least a pair of wings extending from opposing sides of the hub,
the pajr of wings movable between a laterally extending position and a dorsal position, and with
the pair of wings in the dorsal position a gap is formed between the hub and the pair of wings;

atip guard axially movable with respect to the needle cannula from a first position adjacent
the hub to a second position in which the tip guard shields the distal end of the needle cannula;

a first drive member extendable between a biased position and an extended position for
moving the tip guard from the first position to the second position, the first drive member having
a proximal end engaged with the hub and a distal end engaged with the tip guard, and

a second drive member extendable between a biased position and an extended position for
moving the tip guard from the first position to the second position, the second drive member having
a proximal end engaged with the hub and a distal end engaged with the tip guard,

wherein, with the pair of wings in the dorsal position and the first drive member and the
second drive member in the biased position, a portion of the first drive member and the second

drive member is retained within the gap between the hub and the pair of wings.

2. The shieldable needle device of claim 1, wherein the pair of wings retains the first drive
member and the second drive member in a folded position thereby maintaining the tip guard in the
first position, and movement of the pair of wings from the dorsal position to the laterally extending
position releases retainment of the first drive member and the second drive member thereby
allowing the first drive member and the second drive member to unfold to the extended position

and move the tip guard from the first position to the second position.

3. The shieldable needle device of claim 1, wherein the first drive member is separate from

the second drive member.
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4. The shieldable needle device of claim 1, wherein the proximal end of the first drive member

is connected to an opposite side of the hub from the proximal end of the second drive member.

5. The shieldable needle device of claim 1, wherein the distal end of the first drive member

is connected to an opposite side of the tip guard from the distal end of the second drive member.

6. The shieldable needle device of claim 1, wherein the first drive member and the second

drive member are formed of a resilient flexible material.

7. The shieldable needle device of claim 1, wherein the tip guard comprises a tip guard
housing formed from a plastic material and a metallic spring clip mounted to the tip guard housing,
the spring clip biased against the needle cannula with the tip guard in the first position and the
spring clip disposed over the distal end of the needle cannula with the tip guard in the second

position.
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