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(57) Abstract: A Huber needle assembly with
safety capture device includes at least a body, a
needle, and a movable arm. The movable arm is
pivotable relative to the body, and includes a
capture hood at a distal end thereof. The cap-
ture hood is cylindrical, includes a perimeter
side wall having an outer face and an inner
face, and has open proximal end. The capture
hood includes a slot through the perimeter side
wall, providing access into an internal chamber
defined by the perimeter side wall. The slot ex-
tends longitudinally over at least a portion of
the length of the capture hood, and at least a
portion of the slot has a width less than the out-
side diameter of the needle to capture a tip of
the needle therein when the movable arm pivots
to a safety-capture position.



HUBER NEEDLE ASSEMBLY WITH SAFETY CAPTURE DEVICE

RELATED APPLICATIONS

[0001] This application claims priority to United State Application Nos. 61/889,220 and
14/512,086.

FIELD

[0002] The present invention relates to needles for subcutaneous injections. In

particular, the present invention relates to Huber needles with safety capture devices.

BACKGROUND

[0003] Huber needles are widely used in hospitals and alternate care sites, and are
often used in conjunction with implanted ports. Such Huber needles provide a non-coring needle
that is used to administer chemotherapy, IV fluids, medications, total parenteral nutrition, or to
transfuse blood products through the implanted ports. The implanted ports contain a self-sealing
septum that seals around the needle, holds the needle in place, and allows for multiple
accessing by a Huber needle.

[0004] The Huber needle is designed for the safety of the patient; however Huber
needles can present considerable risk to the user, tuber needles, if improperly used, expose the
user to bloodborne pathogens, or to the drug or medication being administered through the
Huber needle. Often, two hands are required to extract the needle from the implanted port.

One hand is used to stabilize the implanted port, while the other hand is used to withdraw the
needle. The force required to withdraw the needle from the self-sealing septum of the implanted
port can cause the needle to rebound and possibly result in needle stick injury to the user. Such
a needle stick injury could transfer a blood borne pathogens such as Hepatitis or HIV, to the
user. Accordingly, there exists a continuing need for Huber needles having safety features
minimizing risk of injury and exposure to the user.

SUMMARY

[0005] The present invention provides a Huber needle assembly with safety capture
device that minimizes the risk of injury and exposure of the needle to the user/medical
practitioner. In one aspect of the invention, a Huber needle assembly with safety capture device
is
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provided and includes a body, a needle distally extending from the body, at least one
handle, a movable arm, and a capture hood. The movable arm, having distal and proximal
ends, is pivotable relative to the body. The at least one handle can be fixed relative to the
needle and the body.

[0006] The capture hood can reside at the distal end of the movable arm, and can be
generally cylindrical about a longitudinal axis thereof. The capture hood can be further
defined by a perimeter side wall residing axially about the longitudinal axis, where the
perimeter side wall has an outer face and an inner face relative to the longitudinal axis. The
capture hood further includes an open proximal end and a slot through the perimeter side
wall. The distal end of the capture hood can be open or closed.

[0007] The slot has a depth defined by a thickness of the side wall through which the slot
extends, the thickness existing between the outer face and the inner face of the side wall. In
view thereof, the slot has two sides, each characterized by an edge residing along the depth
(i.e., residing along the thickness (an edge) of the side wall between the outer face and the
inner face of the side wall). The slot provides access into an internal cylindrical chamber of
the capture hood. The internal chamber is defined at least in part by the perimeter side wall.
The slot extends longitudinally over at least a portion of the length of the capture hood,
through to the open proximal end of the capture hood. At least a portion of the slot has a
width less than an outside diameter of the needle.

[0008] Sides of the slot can further be tapered, such that a width of the slot adjacent to the
outer face of the perimeter side wall is greater than a width of the slot adjacent to the inner
face of the perimeter side wall. Still further, in one aspect, the width of the slot adjacent to
the outer face of the perimeter side wall is greater than the outside diameter of the needle,
and the width of the slot adjacent to the inner face of the perimeter side wall is less than the
outside diameter of the needle. In one example, the width of the slot adjacent to the outer
face of the perimeter side wall is between 0.035 - 0.037 inches, the width of the slot
adjacent to the inner face of the perimeter side wall is between 0.032 - 0.035 inches, and
the outside diameter of the needle is 0.035 inches.

[0009] In another aspect, the capture hood is tapered over at least a portion of the distal
end thereof. In this aspect, the diameter of the outer face and the inner face of the
perimeter side wall decrease to closely house a tip of the needle. In an alternative aspect,
the capture hood is cylindrical beginning at the proximal end thereof and longitudinally
maintains a consistent internal and external diameter to a location generally adjacent to a

distal tip of the needle (i.e., when the assembly is in a post-use position, with movable arm
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extending parallel to the needle), where the capture hood then tapers with decreasing
internal and external diameter to the distal end thereof.

[0010] In a further aspect, the capture hood is cylindrical beginning at the proximal end
thereof and continues longitudinally with consistent internal and external diameter to a
location generally adjacent to a bend in a distal end of the needle (i.e., when the assembly is
in a post-use position, with movable arm extending parallel to the needle), where the
capture hood then tapers with decreasing internal and external diameter to the distal end
thereof. The decreasing diameter of the outer face and the inner face of the perimeter side
wall provide a close, snug housing for the tip of the needle.

[0011] Other aspects of the present invention include the movable arm having a hinge at
the proximal end thereof, where the hinge provides the pivotability of the movable arm
relative to the body. In one embodiment, the body is defined as an elbow, where the elbow
is movably/pivotably attached to the arm at a pit of the elbow. The body can further
includes an extending tube proximally extending from the body, and at least one latch
disposed on a first, outer face of the movable arm to clamp the movable arm to the
extending tube when the Huber needle assembly with safety capture device is in a pre-use
position.

[0012] Further aspects include one or more latches disposed on a second, inner face of the
movable arm, to clamp the movable arm to the needle when the assembly is in a post-use,
needle safety position. The at least one handle (preferably two handles) extend(s) from a
distal end of, and is/are integral to, the body. The body and the movable arm can be
integrally Formed/molded. The hinge at the proximal end of the movable arm could simply

be a crimp in the integrally formed structure.
BRIEF DESCRIPTION OF THE DRAWINGS

[0013] A more complete appreciation of the invention and many of the attendant
advantages thereof will be readily obtained as the same becomes better understood by
reference to the following detailed description when considered in connection with the
accompanying drawings, wherein:

[0014] FIG. 1 is a perspective view of a Huber needle assembly with safety capture device
according to one embodiment of the present invention, where the safety capture device is
shown freely movable about a hinge;

[0015] FIG. 2 is a close-up, side view of a capture hood (nearing a capture position) of the

safety capture device of the Huber needle assembly of FIG. 1;
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[0016] FIG. 2A is a top view of the capture hood of FIGS. 1 and 2;

[0017] FIG. 3 is cross-sectional, perspective view of a Huber needle assembly with safety
capture device according to another embodiment of the present invention, where the safety
capture device is shown in a clamped, pre-safety or pre-use position;

[0018] FIG. 4 is a further internal, cross-section view of the Huber needle assembly with
safety capture device shown in FIG. 3, where the cross-section is taken midway through a
needle, elbow and extending tube thereof;

[0019] FIG. 5 is a perspective view of a Huber needle assembly with safety capture device
according to a further embodiment of the present invention, where the safety capture
device is shown in a clamped, pre-safety or pre-use position;

[0020] FIG. 6 is a rear side, cross-sectional view of the Huber needle assembly with safety
capture device shown in FIG. 5;

[0021] FIG. 7 is a close-up of the view of the Huber needle assembly with safety capture
device shown in FIG. 6;

[0022] FIG. 8 is a close-up view of a capture hood according to another embodiment of the
present invention, where the capture hood secures a needle in a capture position; and

[0023] FIG. 8A is a top view of the capture hood of FIG. 8.
DETAILED DESCRIPTION

[0024] A Huber needle assembly with safety capture device desirably includes a needle
safety or restraint mechanism (needle tip block mechanism) which safely retains at least a
tip portion of the Huber needle that may contain blood products or medication within a
needle impenetrable enclosure to reduce or minimize needle sticks to a medical
practitioner. The terms "distal" and "proximal" as used herein, refer respectively to
directions closer to and away from the bent-tip, delivery end of the needle.

[0025] Referring to FIGs. 1-8, the present invention provides a Huber needle assembly with
a safety capture device that substantially minimizes the risk of injury and user exposure to
blood borne pathogens, drugs, and any other undesirable articles, living or non-living, that
can be transported through the air or by direct contact. As shown in FIG. 1, the Huber needle
assembly 100 includes a safety capture device 102, a needle 104, a body 106, a pair of
winged handles 108, and an extending tube 110.

[0026] The components of the Huber needle assembly 100 can be formed from suitable
engineering plastics. In an exemplary embodiment, the body 106, the winged handles 108,

and an entirety of the safety capture device 102 (movable arm 130, capture hood 136, etc.),
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could integrally form a unitary structure. It is to be understood, however, that the individual
components could be separate components and connected, either temporarily or
permanently, whether mechanically attached adhered, or welded.

[0027] The needle 104 is formed of metal, such as stainless steel. The needle can be of one-
piece construction, with a 90° bend (curvature) located somewhat midway thereon. A distal
end 112 of the needle 104 (distal relative to the 90° bend) includes a bend 113 nearing a
distal tip 152, the distal end 112 being longer than a proximal end 114 of the needle 104
(proximal of the 90° bend). The needle 104 is securely mounted within and relative to the
body 106.

[0028] As shown in FIG. 1, which illustrates one embodiment of the present invention in a
perspective view, the body 106 is an elbow 116 — in this instance, a substantially 90° elbow.
The pair of handles 108 are configured at a distal end of the elbow 116, fixed to or integral
with the elbow 116, extending substantially perpendicularly outwardly from the elbow 116.
Alternatively, a different body 106 could he employed. For example in FIG. 5, another
embodiment of the present invention shows the body 106 as a cylindrical cap 118. The cap
118 can be primarily vertically oriented, and can include a hollow housing 120 (perhaps
perpendicularly) extending from the cap 118 to receive a distal end of the extending tube
110. In any embodiment, the needle would undergo a directional transition within the body
106 (likely 90°) to facilitate the use (i.e., the insertion and extraction of the needle 104
during use) of the Huber needle assembly 100. In alternate embodiments, the directional
transition occurring in the body 106 may not be necessary, or may include an angle other
than 90°.

[0029] Referring to FIG. 1, the safety capture device 102 includes, at least, a movable
(swinging) arm 130 having a distal end 132 and a proximal end 134. A capture hood 136 is
located at the distal end 132 of the movable arm 130, with the body 106 located at the
proximal end 134. The body 106 and the arm 130 are joined, with a hinge 138 located
thereby, at or near the body 106 (or at the pit of the elbow 116 - see also FIG. 3). In an
extruded engineering plastic unitary embodiment of the body 106 and the movable arm 130,
the hinge 138 may simply be a crimp molded therein.

[0030] The movable arm 130 is capable of pivoting about the hinge 138 (i.e., a longitudinal
axis of the movable arm 130 pivots (swings) about an axis of the hinge 138 — the axis of the
hinge 138 being perpendicular to the longitudinal axis of the movable arm 130). Accordingly,
the movable arm 130 pivots about the hinge 138 within a range defined between the

extending tube 110 and the needle 104. Therefore, the movable arm 130 pivots (swings)
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about the hinge 138 in a plane defined by and passing through a longitudinal axis of the
extending tube 110 and a longitudinal axis of the needle 104.

[0031] In this embodiment, disposed about a first (outer) face 140 of the arm 130 are two
latches (clamps) 142. The latches 142 clamp the movable arm 130 to the extending tube 110
when the movable arm 130 is in a clamped, pre-safety or pre-use position (as shown in FIG.
3).

[0032] Disposed at the distal end 132 of the movable arm 130 is the capture hood
(chamber) 136. Referring now to FIGs. 1 and 2, the capture hood 136 is generally cylindrical,
having an open proximal end 144 and a closed distal end 148. The distal end 146 can be
tapered over a portion of the length of the capture hood 136, for example, narrowing
externally and internally to the distal end 146 tip of the capture hood 136. The transition
location between capture hood 136 cylindrical shape and taper shape could occur, as shown
in FIG.2,in a vicinity of the tip 152 of the needle 104 (i.e., when the safety capture device
102 is in, or nearing, a post-use, safety, needle capture position). Alternatively,the transition
location could occur more proximally, for example, in a vicinity of the bend 113 of the
needle 104. The tip of the distal end 146 of the capture hood 136 could alternatively be
open.

[0033] The capture hood 136 has a perimeter side wall 148 with a slot 150 therethrough,
the slot 150 extending over all, most, or at least a portion of the length (height) of the
capture hood 136. In the embodiment of the capture hood 136 of the safety capture device
102 shown in FIGs. 1 through 6, it is preferable that a longitudinal center line of the slot 150
be aligned with the longitudinal axis of the needle 104. Further, it is preferable that the bend
113 in the distal end 112 of the needle 104 occur so that the longitudinal axis of the needle
104, including the longitudinal axis of the bent, distal end 112 portion, remain aligned with
and on the plane defined by the longitudinal axis of the extending tube 110 and the
longitudinal axis of the needle 104. Accordingly, the tip 152 of the needle 104 would enter
the siot 150 of the capture hood 136 along the longitudinal center line of the slot 150, and
the tip 152 of the needle 104 would enter the slot 150 prior to any remainder of the needle
104 entering the slot 150. Further, an entirety of a portion of the distal end 112 of the
needle 104 entering the slot 150 (i.e., both bent-tip and straight portions) of the needle 104)
would have an entirety of its respective longitudinal axis aligned with the center line of the
slot 150 when entering.

[0034] In one aspect of the invention, the capiure hood 136 is configured in length to

receive at least a tip 152 of the needle 104. Preferably, and usually, at least a portion of the
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distal end 112 of the needle 104 is additionally captured in the capture hood 136.
Alternatively, the capture hood 136 could be elongated to receive a totality of the distal end
112 of the needle 104. Preferably, a totality of the needle 104 would not be received in the
capture hood 136; but if desired, such an embodiment is contemplated.

[0035] Referring now to FIG. 2A, which is a top view of the capture hood 136 (looking
distally (down) the movable arm 130 into the open, proximal end 144 of the capture hood
136), it can be seen that the slot 150 has an inner width (IW) that is less than a respective
outer width (OW) of the slot 150. That is, in this embodiment, the slot 150 opening between
the edges of an inner perimeter of the side wall 148 is less than the slot 150 opening
between the edges of an outer perimeter of the side wall 148. In this embodiment, the
sidewalls of the slot are therefore tapered narrowing inwardly.

[0036] Preferably, in this FIG. 2A embodiment, the inner width {(1W) of the slot 150 is a
dimension slightly less than a dimension of the outer diameter (OD) of the needle 104, with
the outer width (OW]} of the slot 150 being a dimension slightly greater than a dimension of
the outer diameter (OD) of the needle 104. Accordingly, the needle 104 encounters slight
resistance when entering the capture hood 136 (i.e., when passing through (i.e.,
transversing) the slot 150), and cannot transversely exit an interior portion of the capture
hood 136 without human intervention.

[0037] For example, when used with a 0.035 inch outer diameter {OD} needle 104, the
inner width (LW) of the slot 150 may be 0.032 - 0.035 inches, and the outer width (OW) of
the slot 150 may be 0.035 0.037 inches. In an alternative embodiment, the inner width (LW)
and the outer width (OW) of the slot 150 may both be between 0.032 - 0.035 inches. As
such, other embodiments of the present invention may include inner widths (IW) of the slot
150 ranging in dimension from slightly less than, equal to, or slightly greater than, the outer
width (OW) of the slot 150, and/or the outer diameter (OD) of the needle 104. In other
words, the sidewalls of the slot can be tapered narrowing inwardly, straight, or tapered
narrowing outwardly. Normally, at least one of the inner width (LW) and/or outer width
(OW) of the slot 150 is slightly less than or equal to the outer diameter (OD) of the needle
104. In any case, the dimensions of the inner width (LW) and the outer width (OW) of the
slot 150 may be selected so that the needle 104 encounters slight resistance when
transversing (passing through) the slot 150 into the capture hood 136, and cannot exit the
capture hood 136 without human intervention. As shown in FIG. 2, when the tip 152 of the

needle 104 (and at least a portion of the distal end 112) is captured in the chamber 136, a
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second (inner) face 154 of the movable arm is generally adjacent to and parallel to the
needle 104.

[0038] When the movable arm 130 is in the clamped, pre-safety or pre-use position (as
shown in FIG. 3), the movable arm 130 is latched to the extending tube 110 via the one or
more clamps 142. When the user is ready to swing the movable arm 130 toward a capture
position, the clamps 142 are released from the extending tube 110, and the movable arm
130 pivots about the hinge 138 towards the needle 104. At least a tip 152 of the needle 104
(and usually at least a portion of, or a totality of, the distal end 112 of the needle 104) is
captured in the chamber 136 upon a passing of the needle 104 through the slot 150. The tip
152 of the needle 104 is prevented from exiting the chamber (capture hood) 136 by the side
wall 148, and by at least an inner width (LW) of the slot 150 being of a dimension less than
the outer diameter (OD) of the needle 104.

[0039] In another embodiment of the Huber needle assembly 100 with safety capture
device 102, as shown in FIG. 3, the movable arm 130 includes, on the second, inner face 154
thereof, a latch 142 having two, offset clamping arms 142A, 142B. The two clamping arms
142A, 142B provide an additional securing mechanism for the safety capture device 102
when the movable arm 130 is in a captured, in-use, safety position (i.e., where at least the
tip 152 of the needle 104 is captured in chamber 136 (not shown in FIG. 3), In the captured,
in-use, safety position, the latch 142 having two, offset clamping arms 142A, 142B, engages
the needle 104, further securing the movable arm 130. In other embodiments, more than
one latch 142, or latch{es) having varying clamping arm positions, may be employed on
either the first, outer face 140, or the second, inner face 154, of the movable arm 130.

[0040] FIG. 4 illustrates the embodiment of the Huber needle assembly 100 having a safety
capture device 102, shown in FIG. 3, but FIG. 4 has a differing cross-section -- taken midway
through the needle 104, elbow 116 and extending tube 110. FIG. 4 therefore provides a
detailed view of the 90° transition of the needle through body 106, and provides in detail the
extending tube 110 over needle 104 connection on the proximal side of the body 106 of this
embodiment.

[0041] FIG. 5 illustrates a further embodiment of the present invention, where the Huber
needle assembly 100 having a safety capture device 102 includes a body 106 formed as a
cylindrical cap 118. The cylindrical cap 118 can be primarily vertically oriented (i.e.,
longitudinally oriented relative to the extending needle 104). In this embodiment, the
hollow housing 120 extends substantially perpendicularly to the cylindrical cap 118 and

receives therein a distal end of the extending tube 110. In this embodiment, the cylindrical
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cap 118 includes a groove 160 transversing (relative to a longitudinal axis of the cylindrical
cap 118) a perimeter thereof. The transverse groove 160 houses (and provides a connection
point to) a horseshoe collar 162, located at the proximal end 134 of the movable arm 130.
The horseshoe collar 162 can be fixedly (e.g., adhered/welded) or removably joined (snap
fit) to and within the groove 160. Again, the movable arm 130 is capable of pivoting
(swinging) about the hinge 138, movable along a plane defined by and through the
longitudinal axes of the extending tube 110 and the needle 104. The attachment {(whether
fixed or removably joined) between the horseshoe collar 162 and the groove 160 could
include a further mechanical securement to ensure a lack of movement of the horseshoe
collar 162 relative to the groove 160 during a pivoting of the movable arm 130 about the
hinge 138, to further ensure that the movable arm 130 pivots (swings} only along the plane
defined by and through the longitudinal axes of the extending tube 110 and the needle 104.
[0042] FIG. 6 illustrates a rear-side cross-sectional view of the FIG. 5 embodiment of the
present invention, where the 14uber needle assembly 100 with safety capture device 102
involves a body 106 formed as a cylindrical cap 118. FIG. 7 is a close-up of FIG. 6. The FIG. 6
and 7 cross-sectional views show an internal, longitudinal (vertical) needle bore 170 within
the cap 118, the internal needle bore 170 providing for the distal extension of the needle
104 therefrom. Also shown is an open channel 172, horizontally oriented relative to the
needle bore 170, the open channel 172 extending through the hollow housing 120 and into
the cap 118, where a bottom 174 of the channel 172 provides a housing base for the needle
104. During assembly, the one-piece needle 104 with 90° bend is first placed into the open
channel 172 with the distal end 112 with bent tip portion (beginning at bend 113) of the
needle 104 inserted through the needle bore 170. The proximal end 114 (proximal to the 90°
bend) of the needle 104, extending proximally from the body 106 (and extending from a
central, longitudinal axis of the hollow housing 120) is connected (frictionally fit within) the
extending tube 110. The extending tube 110 is then further frictionally connected to and
within the hollow housing 120. The extending tube 110 to hollow housing 120 connection is
then suitably bonded. The proximal end 114 of needle 104 to extending tube 110
connection, together with the extending tube 110 to hollow housing 120 connection,
provide for, resist, and protect the Huber needle assembly 100 (and the respective
components and connections thereof) from the many possible destructive forces resulting
from use (i.e., forces occurring during needle insertion into, and needle withdrawal from, a
subcutaneous access port device). Any and all frictional connections can be further

adhered/welded if applicable and as desired.
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[0043] FIG. 8 illustrates another embodiment of a capture hood 136 of the present
invention. In this view, the needle 104 is shown in a post-use, safety capture position within
the chamber. In one aspect, this embodiment of the capture hood 136 could be employed
where the bend 113 in the distal end 112 of the needle 104 is off-plane (i.e., the longitudinal
axis of the bent, distal end 112 portion of the needle 104 is not aligned with and along the
plane defined by and through the longitudinal axis of the remaining needle 104 and the
longitudinal axis of the extending tube 110 - i.e., the plane of swing of the movable arm
130). In this aspect, an inner width (IW) and an outer width (OW) of the slot 150 may, over
at least a distal portion of the length of the slot 150, require wider dimensioning to
accommodate and receive an off-plane, bent-tip distal end 112 of the needle 104.

[0044] In the FIG. 8 embodiment, the capture hood 136 is generally cylindrical, having an
open proximal end 144 and a closed distal end 146. The capture hood 136 has a perimeter
side wall 148 with a slot 150 therethrough, the slot 150 extending over all, most, or at least a
portion of the length (height) of the capture hood 136.

[0045] In the FIG. 8 embodiment, a longitudinal center line of the slot 150 is aligned with
the longitudinal axis of the needle 104. In this embodiment, however, and as shown, the slot
150 is wide enough to accommodate a needle 104 having an off-plane bend 113 in the distal
end 112 thereof Over a proximal portion (P) of the slot 150 length, a thickness of the
sidewall 148, and the dimensions of the inner width (IW) and the outer width (OW) of the
slot 150 may be similar to that of the prior capture hood 136 embodiment. Over a distal
portion (D) of the slot 150 length, in the FIG. 8 embodiment, the sidewall 148 thickness is
considerably less than that of the proximal portion (P) of the slot 150 length, so to provide a
greater inner width (IW) dimension - capable of receiving therein an off-plane, bent-tip distal
end 112 of the needle 104. In other embodiments, a longitudinal center line of the slot 150
is not aligned with the longitudinal axis of the needle 104.

[o046] FIG. 8A is a top view of the capture hood 136 of FIG. 8 (looking distally {down) the
movable arm 130 into the open, proximal end 144 of the capture hood 136). Here, it can be
seen that the slot 150 has an inner width (IWP) over the proximal portion (P} of the slot 150
length, and an inner width (IWD) over distal portion (D) of the slot 150 length (shown in
dotted lines), that is less than a respective outer width (OW) of the slot 150. Again, the
sidewalls of the'slot 150 are tapered (here - tapered narrowing inwardly).

[0047] In this FIG. 8 embodiment, the slot 150 opening between the edges of an inner
perimeter of the side wall 148 is less than the slot 150 opening between the edges of an

outer perimeter of the side wall 148. Preferably, in this embodiment, the inner width (IWP)
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over the proximal portion (P) of the slot 150 length is a dimension slightly less than a
dimension of the outer diameter (OD) of the needle 104, with the outer width (OW) of the
slot 150 being a dimension slightly greater than a dimension of the outer diameter (OD) of
the needle 104. Accordingly, the needle 104 encounters slight resistance when entering the
capture hood 136 (i.e., when passing through (i.e., transversing) the slot 150), and cannot
transversely exit an interior portion of the capture hood 136 without human intervention. In
this embodiment, the inner width (IWD) over the distal portion (D) of the slot 150 length
could be one (1} to four (4) times greater than the outer diameter (OD) of the needle 104.
More preferably, the inner width (IWD) over the distal portion (D) of the slot 150 length
might be two (2) to three (3) times greater than the outer diameter (OD) of the needle 104.

[0048] In this embodiment, the inner width (IWP) over the proximal portion (P) of the slot
150 length differs from the inner width (IWD) over distal portion (D) of the slot 150 length
due to differing sidewall 148 thicknesses over the proximal (P) and the distal (D) portions of
the slot 150 length (i.e., the outer width {OW) of the slot 150 is of constant dimension over
the proximal (P) and the distal (D) portions of the slot 150 length). In other embodiments,
the sidewall 148 thickness could remain constant over the proximal (P) and the distal (D)
portions of the slot 150 length, and the outer width (OW), the inner width (IWP) of the
proximal portion (P), and the inner width (IWD) of the distal portion (D), of the slot 150
length, could vary to obtain the desired, respective dimensions.

[0049] In the FIG. 8 embodiment, a transition portion is located between the proximal (P)
and the distal (D) portions of the slot 150 length, where the sidewall 148 thickness
transitions between that necessary to obtain the respective inner width (IWP) of the
proximal portion (P) and that for the respective inner width (IWD) of the distal portion (D) of
the slot 150 length.

[0050] This sidewall 148 thickness transition portion could occur, as shown in FIG. 8, in a
vicinity 17 of the bend 113 in the distal end 112 of the needle 104 (when the safety capture
device 102 is in a post-use, safety, needle capture position). Alternatively, the sidewall 148
thickness transition portion could occur more proximally. The distal end 146 of the capture
hood 136 in this embodiment could alternatively be open.

[0051] In use, after Huber needle injection or infusion is complete, a medical practitioner
unclamps the latches 142, allowing the movable arm 130 to separate from extending tube
110 and freely pivot about the hinge 138. The medical practitioner then carefully withdraws
the needle 104 from a patient by gently pulling on the pair of winged handles 108. When the

needle 104 exits the skin of the patient, the movable arm 130 pivots (or has pivoted) to a
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position allowing at least the tip 152 of the needle 104 (and, depending on the embodiment,
a portion of the distal end 112 of the needle 104) to frictionally pass through the slot 150
and into the capture hood 136. With a slight pinch of the needle 104 into the slot 150, the
needle 104 overcomes the frictional force resulting from a width of the slot 150 being less
than the outside diameter of the needle 104, thereby capturing and securing the needle 104
in the chamber (capture hood) 136. The Huber needle assembly 100 with safety capture
device 102 can then be safely disposed. Because the tip 152 of the needle 104 (and a portion
of the distal end 112 of the needle 104) is within the capture hood 136 of the needle capture
assembly 102, the Huber needle assembly 100 minimizes the risk of accidental needle stick
to a medical practitioner (user) or to a patient. The Huber needle assembly 100 also
minimizes any risk of inhaling any emissions arising from a substance traveling through the
needle 104.

[0052] In the depicted embodiments, the needle 104 includes a rounded portion within the
respective body 106 that conforms to a substantially 90° elbow to facilitate the inserting and
extracting of the needle 104 during use. In alternate embodiments, the needle 104 may lack
this bent portion within the body 106, have several bent portions, or have a bent portion
that is not a substantially 90° elbow. The depicted needle 104 also has a substantially
circular cross-sectional shape, but in alternate embodiments, the needle 104 can have a
cross-sectional shape that is oval-like, triangular, rectangular, polygonal, or combinations of
the aforementioned.

[0053] The safety capture device 102 assembly can be adapted to the Huber needle
assembly 100 before use by the user (i.e., the safety capture device 102 could be
manufactured and provided separately from the Huber needle assembly 100, and placed
thereon just prior to use). Or, the safety capture device 102 could be a separate component
but provided together with the Huber needle assembly 100 in a kit. For example, just prior
to use, the horseshoe collar 162 would be friction fit into the transverse groove 160 of the
cylindrical cap 118. Preferably, the safety capture device 102 is incorporated into the Huber
needle assembly 100 during manufacturer, perhaps as a unitary structure.

[0054] These and other advantages of the present invention will be apparent to those
skilled in the art from the foregoing specification. Accordingly, it will be recognized by those
skilled in the art that changes or modifications may be made to the above-described
embodiments without departing from the broad inventive concepts of the invention.
Specific dimensions of any particular embodiment are described for illustration purposes

only, It should therefore be understood that this invention is not limited to the particular
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embodiments described herein, but is intended to include all changes and modifications that

are within the scope and spirit of the invention.



14

Claims

1. A Huber needle assembly with safety capture device, comprising:
a body;
a needle distally extending from the body;
at least one handle fixed relative to the needle and the body;
a movable arm having distal and proximal ends, the movable arm capable of pivoting
relative to the body;
a capture hood residing at the distal end of the movable arm, the capture hood being
generally cylindrical about a longitudinal axis thereof and further defined by:
a perimeter side wall about the longitudinal axis, the perimeter side wall having
an outer face and an inner face relative to the longitudinal axis;
an open proximal end; and
a slot through the perimeter side wall, the slot having a depth defined by a
thickness of the side wall between the outer face and the inner face of the side wall, the
slot having two sides, each characterized by an edge along the depth defined by the
thickness of the side wall between the outer face and the inner face of the side wall, the
slot providing access into an internal cylindrical chamber of the capture hood defined in
part by the perimeter side wall, the slot extending longitudinally over at least a portion of
a length of the capture hood to the open proximal end of the capture hood, at least a
portion of the slot having a width less than an outside diameter of the needle;

an extending tube proximally extending from the body; and
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at least one latch disposed on a first, outer face of the movable arm to clamp the movable

arm to the extending tube when the assembly is in a pre-use position.

2. The assembly of claim 1, wherein at least a portion of the sides of the slot are
tapered such that a width of at least a portion of the slot adjacent to the outer face of the
perimeter side wall is greater than a width of at least a portion of the slot adjacent to the inner

face of the perimeter side wall.

3. The assembly of claim 2, wherein the width of at least a portion of the slot
adjacent to the outer face of the perimeter side wall is greater than the outside diameter of the
needle, and the width of at least a portion of the slot adjacent to the inner face of the perimeter

side wall is less than the outside diameter of the needle.

4. The assembly of claim 3, wherein the width of at least a portion of the slot
adjacent to the outer face of the perimeter side wall is between 0.035 - 0.037 inches, the width of
at least a portion of the slot adjacent to the inner face of the perimeter side wall is between 0.032

- 0.035 inches, and the outside diameter of the needle is 0.035 inches.

5. The assembly of claim 1, wherein a distal end of the capture hood is closed.

6. The assembly of claim 1, wherein the capture hood is tapered over at least a

portion of a distal end thereof, wherein a diameter of the outer face of the perimeter side wall and
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a diameter of the inner face of the perimeter side wall both decrease to closely house a tip of the

needle.

7. The assembly of claim 1, wherein the capture hood is cylindrical beginning at a
proximal end thereof and continuing to a location generally adjacent to a tip of the needle when
the assembly is in a post-use, safety-capture position, the capture hood then tapering to a distal

end thereof.

8. The assembly of claim 1, wherein the capture hood is cylindrical beginning at a
proximal end thereof and continuing to a location generally adjacent to a bend in a distal end of
the needle, when the assembly is in a post-use, safety-capture position, the capture hood then
tapering to a distal end thereof, wherein a diameter of the outer face of the perimeter side wall
and a diameter of the inner face of the perimeter side wall both decrease to closely house a tip of

the needle.

9. The assembly of claim 1, wherein the movable arm consists of a single hinge, the
single hinge located at the proximal end of the movable arm, the single hinge providing

pivotability of the movable arm relative to the body.

10. The assembly of claim 9, where the body is defined as an elbow, the elbow being

movably attached to the movable arm at a pit of the elbow.
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11. The assembly of claim 9, wherein a longitudinal axis of the movable arm pivots
about a longitudinal axis of the hinge, the longitudinal axis of the movable arm being
perpendicular to the longitudinal axis of the single hinge.

12. The assembly of claim 1, further comprising at least one latch disposed on a
second, inner face of the movable arm to clamp the movable arm to the needle when the

assembly is in a post-use, safety capture position.

13. The assembly of claim 1, wherein the at least one handle extends from a distal end

of, and is integral to, the body.

14. The assembly of claim 1, wherein the body and the movable arm are integrally

molded, and the single hinge at the proximal end of the movable arm is a crimp therein.

15. The assembly of claim 1, where the slot has a distal portion and a proximal
portion, and wherein the depth of the proximal portion of the slot is greater than the depth of the

distal portion of the slot.

16. The assembly of claim 15, wherein the slot is tapered narrowing inwardly.

17. The assembly of claim 15, wherein the sides of the proximal portion of the slot
are tapered such that a width of the proximal portion of the slot adjacent to the outer face of the
perimeter side wall is greater than a width of the proximal portion of the slot adjacent to the inner

face of the perimeter side wall.
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18. The assembly of claim 17, wherein the width of the proximal portion of the slot
adjacent to the outer face of the perimeter side wall is greater than the outside diameter of the
needle, and the width of the proximal portion of the slot adjacent to the inner face of the

perimeter side wall is less than the outside diameter of the needle.

19. The assembly of claim 18, wherein the width of the proximal portion of the slot
adjacent to the outer face of the perimeter side wall is between 0.035 - 0.037 inches, the width of
the proximal portion of the slot adjacent to the inner face of the perimeter side wall is between

0.032 - 0.035 inches, and the outside diameter of the needle is 0.035 inches.

20. The assembly of claim 15, wherein the sides of the distal portion of the slot are
tapered such that a width of the distal portion of the slot adjacent to the outer face of the
perimeter side wall is greater than a width of the distal portion of the slot adjacent to the inner

face of the perimeter side wall.

21. The assembly of claim 20, wherein the width of the distal portion of the slot
adjacent to the outer and to the inner faces of the perimeter side wall is greater than or equal to

2.5 times the outside diameter of the needle.

22. The assembly of claim 21, wherein the width of the distal portion of the slot
adjacent to the outer and to the inner faces of the perimeter side wall is greater than or equal to

0.0875 inches, and the outside diameter of the needle is 0.035 inches.
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23. A Huber needle assembly with safety capture device, comprising:

a body;

a needle distally extending from the body, the needle comprising a proximal end and a
distal end defining a longitudinal axis of the needle;

at least one handle fixed relative to the needle and the body;

a movable arm having distal end and a proximal end defining a longitudinal axis of the
movable arm, the movable arm capable of pivoting relative to the body about a hinge;

a capture hood residing at the distal end of the movable arm, the capture hood comprising
a slot providing access into the capture hood,

an extending tube extending from the body, a length of the extending tube defining a
longitudinal axis of the extending tube; and

at least one latch disposed on a first, outer face of the movable arm to clamp the movable
arm to the extending tube when the assembly is in a pre-use position;

wherein the movable arm pivots about the hinge in a plane defined by the longitudinal
axis of the extending tube and the longitudinal axis of the needle so that the movable arm
extends parallel to the needle in a first position and the movable arm extends parallel to the

extending tube in a second position.

24. The assembly of claim 23, wherein the second position causes the needle to insert

laterally into a chamber of the capture hood via the slot.
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