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NON-AXIAL RETURN SPRING FOR SAFETY NEEDLE

BACKGROUND
1. Technical field

The present disclosure relates generally to safety needles for use in various
Intravenous procedures. More particularly, the present disclosure relates to a retractable
safety needle having a non-axial return spring to maintain a low needle profile in relation

to a patient and to a safety needle having structure to enhance visualization of flashback.

2. Background Of Related Art

Hypodermic needles are used for venous access 1n a variety of medical procedures
requiring tluid sampling, percutaneous medication injection, or other delivery to or
withdrawal of fluid from a patient. Various intravenous needle assemblies are known
which can generally include blood collection needles, infusion needles, hemodialysis
needles, needles associated with blood collection bags, etc. Problems associated with the
use of intravenous needles may include needlestick injury, stabilization of the needle
relative to the implant, and difficulties arising from insertion and withdrawal of the
needle from the patient.

Some of the health risks associated with hazardous needle exposure include HIV,
hepatitis, and other blood-borne pathogens. Medical professionals are in danger of
contracting such blood-borne pathogens from infected patients by inadvertent "needle
sticks" from contaminated needles employed during medical, dental, laboratory, etc.

procedures. Typically,
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surgical needles are extremely sharp and dangerous. Injury can occur to the operator
before and after the needle has been used. As discussed above, injuries which occur after
use of a needle may also infect the injured party. As such, retractable needles have been
developed which safely position a surgical needle within a housing after use to prevent
"needle stick"” 1njuries from occurring with contaminated needles. Although retractable
needles have proven very successful in reducing the number of "needle stick" injuries, the
increased size of safety needle devices has increased the profile of the needle, thus
making insertion of the needle more difficult.

Additionally, when inserting a needle into a patient's arm 1t 1s desirable to be able
to see the flow of blood through the needle to ensure 1t has been properly positioned
within a vein. Visualization of blood flow through a needle 1s typically termed
"flashback" and 1s often difficult to see.

Accordingly, it would be desirable to have a needle having a sheath to protect the
user prior to insertion of the needle into a patient and a retraction mechanism which
shields the needle after it has been removed from a patient yet does not effect the profile
of the needle prior to insertion into a patient. Additionally, it would also be desirable to
have a device to enhance visualization of tlashback to ensure proper positioning of the
needle 1n a patient's arm.

SUMMARY
A needle safety device 1s disclosed which may generally include a housing, a

needle assembly movably positioned within the housing and movable along a first axis,
and a biasing spring connected to the needle assembly and movable along a second axis.
The needle assembly may include a hollow needle and a hub connected to a tension
spring. The needle assembly may be located within a first chamber of the housing and the
spring may be located in a second chamber of the housing. The hub may include an arm
connected to the spring.

The needle safety device may include a release mechanism for restraining the hub
from movement due to the bias of the spring. The release mechanism may include a pair
of pivoting arms engageable with the hub. The release mechanism may also include a

collar positioned about the housing. The hub may include a friction member which 1s
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engageable with the housing to regulate the rate of movement of the hub within the
housing due to the bias of the spring.

The needle satety device may include an attachment wing affixed to the housing
to secure the needle safety device to a patient.

Also disclosed is a needle safety device that may include a housing, a needle
assembly movably mounted within the housing, and a lens supported on or adjacent to
the housing for enhanced visualization of a flow of fluid through the needle assembly.
The lens may be mounted forward of a gripping surface of the device. The needle
assembly may include a hub, a needle and a fluid tube, any or all of which can include a
transparent portion. A portion of the hub may be geometrically configured to define the
lens.

Also disclosed 1s a needle safety device that may include a housing, a needle
assembly movably mounted within the housing, a spring mounted within the housing and
engageable with the needle assembly, and a removable sheath positioned on the needle
assembly. The removable sheath may be positioned to grasp or frictionally engage the
needle assembly with a force greater than that provided by the spring on the needle
assembly to prevent inadvertent release of the needle assembly.

According to one aspect of the invention, there is provided a safety needle device
comprising: a housing defining an upper chamber and a lower chamber; a needle
assembly including a needle hub and a hollow needle supported on and extending distally
from the needle hub, the needle hub being movably positioned within the lower chamber

of the housing along a first axis, the needle hub being movable from an extended position
wherein the hollow needle extends from the housing to a retracted position wherein the
entire hollow needle 1s positioned within the housing; and a biasing spring positioned
within the upper chamber and connected to the needle hub about a second axis spaced
from the first axis, the biasing spring being in tension when the hollow needle is in the
extended position.

DESCRIPTION OF THE DRAWINGS

Embodiments of the presently disclosed safety needle device are disclosed herein

with reference to the drawings, wherein:
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FIG. 1 1s a side perspective view from the top of one embodiment of the presently
disclosed safety needle device having a non-axial return spring and forward flashback
visualization;

FIG. 2 1s a side perspective view of the safety needle device shown in FIG. 1:

EIG. 3 1s a perspective view of the safety needle device shown in FIG. 1 with the needle
in a retracted position;

FIG. 4 1s a side perspective view of the safety needle device shown in FIG. 2 with a
needle sheath positioned about the needle;

FIG. 5 1s a top plan view of the safety needle device;

FIG. 6 1s a cross-sectional view of the safety needle device and release mechanism;

FIG. 7 1s a cross-sectional view of the safety needle device and release mechanism
similar to FIG. 6;

FIG. 8 1s a side view, shown in section, of the safety needle device;

FIG. 9 1s a side view, shown in section, of the safety needle device with the needle in a
retracted position;

FIG. 10 1s a perspective view of a hub of the safety needle device;

FIG. 11 1s a top perspective view of the release mechanism;

FIG. 12 1s a perspective view of the release mechanism; and

FIG. 13 1s a perspective view of the safety needle device positioned on a patient's arm.

DETAILED DESCRIPTION OF THE EMBODIMENT

Embodiments of the presently disclosed safety needle device will now be described in
detail with reference to the drawings wherein like numerals designate identical or corresponding

elements in each of the several views. As is common in the art, the term ‘proximal” refers to a
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position or location on the device closer to the user or operator, 1.e. surgeon or physician, while
the term “distal” refers to a position or location on the device further away from the user.

Referring mitially to FIGS. 1 and 2, there is disclosed a safety needle device 10
particularly suited for use in intravenous procedures. Safety needle device 10 is constructed to
prevent the possibility of needle stick injury to the user while maintaining a relatively low profile
of the needle relative to the patients arm. Safety needle device 10 generally includes a housing
12 defining an upper chamber 14 and a lower chamber 16. Upper chamber 14 1s configured to
house a return spring defining a first longitudinal axis which 1s spaced from a second
longitudinal axis defined by a needle 22 of device 10. One or more stabilizing wings 18 are
provided on the bottom surface of housing 12 to stabilize safety needle device 10 on a patient's
arm and provide an attachment point for tape or other securing mechanisms.

Safety needle device 10 also includes a needle assembly 20 movably mounted within
housing 12 and having a hollow needle 22, a hub 24 and a fluid tube 26. Hollow needle 22 has a
tissue penetrating needle tip 28. A proximal end 30 of hollow needle 22 is affixed to, and in
fluid communication with, a distal end 32 of hub 24. In one embodiment, distal end 32 of hub 24
1S transparent to allow the user to visualize the flow of fluid, 1.e., blood, from hollow needle 22
after hollow needle 22 1s inserted in a patient's arm. A portion of hollow needle 22 and/or fluid
tube 26 may also be transparent. Blood flow through needle assembly 22 is typically termed
"flashback". In order to enhance visualization of flashback, a lens 34 can be provided on or
adjacent a distal end 36 of upper chamber 14 forward of or distally of a gripping surface of
device 10, e.g., wings 18 or dorsal fin 42. In one embodiment, leﬂs 34 provides a degree of
magnification such that the user gets a clear indication of when the blood starts flowing through

safety needle device 10. In one embodiment, a portion of hub 24 is geometrically configured to
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define the lens to provide enhanced and/or magnified visualization of flashback. Visualization of
blood tlow through needle device 10 indicates to the user that the device 10 has been properly
inserted 1n a patient’s arm.

Satety needle device 10 1s also provided with a release mechanism 38 (FIG. 11) which is
configured to work in conjunction with a spring 86 (FIG. 8) positioned within upper chamber 14
to control retraction of needle assembly 20 within housing 12. Release mechanism 38 includes a
collar 40 which 1s configured to snap fit about upper chamber 14. A pair of pivoting arms 44 and
46 are formed on opposed sides of collar 40 and engage hub 24 within lower chamber 16 (FIG.
7) to retain hub 24 at an axially fixed position within housing 16. A dorsal fin 42 which
tfacilitates guiding needle 22 during insertion into a patient's arm may be integrally formed to
collar 40. Release mechanism 38 will be discussed in further detail below.

Referring to FIG. 3, safety needle device 10 is shown with needle assembly 20 in a
retracted position. As shown, needle tip 28 does not project out of distal opening 48 of lower
chamber 16 when needle assembly 20 is in the retracted position. This provides the necessary
degree of safety against needle stick injury after safety needle device 10 has been removed from
a patient's arm.

With reference to FIG. 4, an additional safety feature can also be provided in the form of
a sheath 50 to protect the user against needle stick injury during initial handling of safety needle
device 10 and prior to use. Safety needle device 10 is designed to be shipped with protective
sheath 50 surrounding needle 22. Sheath 50 is sufficiently long so that it covers needle tip 28 of
hollow needle 22. In one embodiment, sheath 50 has a ribbed outer surface 52 to facilitate
handling. Sheath 50 can also be configured to provide an additional function of preventing

inadvertent retraction of needle assembly 20 prior to use. More specifically, sheath 50 can be
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designed to frictionally engage hollow needle 22 with sufficient force, i.e., a force greater than
the force applied by spring 86 on hub 24, to prevent retraction of needle 22 within housing 16.
Thus, activation of release mechanism 38 prior to removal of sheath 50 will not etfect retraction
of needle assembly 20.

Referring for the moment to FIGS. 5 and 6, it can be seen that lens 34 has a substantially
larger diameter d1 than the diameter d2 of hub 24. This difference in diameters, combined with
the magnification effect of lens 34, provides improved visualization of the flow of blood through
safety needle device 10 at a location forward of stabilizing wings 18.

Referring now to FIGS. 7-12, the details of hub 24 and release mechanism 38 will now be
described. With refere;lce to FIG. 10, hub 24 includes a first portion 54 and a second reduced
diameter portion 56 which together define a throughbore 58. First portion 54 is dimensioned and
configured to receive and retain a proximal end of hollow needle 22 while reduced diameter
portion 56 1s configured to engage tube 26. Thus, tube 26 1s 1n fluid communication with hollow
needle 22. Hub 24 further includes a connecting arm 60. Connecting arm 60 1s provided to
engage a spring 86 (FIG. 8) located in upper chamber 14. By positioning spring 86 in an upper
chamber spaced from a longitudinal axis of needle 22 and hub 24, hub 24 can freely move
through lower chamber 16 and maintain a substantially lower profile than would be the case if
the spring was coaxial about hub 24. Connecting arm 60 1s provided with a cap 62 to engage the
spring in the manner described hereinbelow.

Additionally, a protrusion 64 (FIG. 10) 1s formed on the surface of connecting arm 60.
Protrusion 64 is positioned to frictionally engage an inner surface a spring tube. 65 positioned

within upper chamber 14 of housing 12 to control the rate of retraction of hub 24 within housing
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12 due to the bias of the spring. A base portion 60a of connecting arm 60 provides an abutment
which serves as a latching point for engagement with release mechanism 38.

Referring now to FIGS. 7 and 11-12, release mechanism 38 will now be described. As
noted above, release mechanism 38 includes pivoting arms 44 and 46 which are connected to
collar 40. A protrusion 68 on an inner surface of collar 40 serves as a pivot point against housing
12. Pivoting arm 44 includes a proximal portion 70 and a distal portion 72. Proximal portion 70
is configured to be engaged by the fingers of the user while distal portion 72 includes a finger 80
which 1s configured to be received within a slot 66a defined between interface 66 and a distal
end of tube 26. Similarly, pivoting arm 46 includes a proximal portion 74 and a distal portion
76. A fmger 78 1s provided on distal portion 72 of pivoting arm 44 and is also received in a
respective slot 66a. Fingers 78 and 80 are configured to engage interface 66 of hub 24 to prevent
retraction of hub 24 within housing 12 against the bias of spring 86. Fingers 78 and 80 extend
through openings 82 and 84 in housing 12.

Referring now to FIGS. § and 9, as noted above, safety needle device 10 includes a
spring 86 to bias hub 24 and thus hollow needle 22 to a retracted position proximally within
housing 12. A distal end 88 of spring 86 is affixed to cap 62 of hub 24. Specifically, the last coil
of distal end 88 of spring 86 is snap fit over cap 62 of hub 24. A proximal end 90 of spring 86 is
affixed to a stud 92 formed in housing 12. As shown, by positioning spring 86 in upper chamber
14, needle assembly 22 has a substantially lower profile within housing 12 relative to the surface
of the patient's skin than other known devices which employ springs.

Referring to FI1G. 13, satety needle device 10 is shown inserted 1n a patient's arm. In use,
safety needle device 10 is removed from its protective packaging and sheath 50 is removed to

expose hollow needle 22. As noted above, sheath 50 prevents inadvertent retraction of hollow
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needle 22 within housing 12 due to accidental engagement of release mechanism 38. As
hollow needle 22 is inserted through a patient's skin and into a vein, visualization of the

flow of blood through needle assembly 20 1s greatly facilitated due to the presence of
magnifying lens 34. Thus, the operator gets an immediate and easily visible indication
that a vein has been penetrated and blood 1s flowing through safety needle device 10.
After removal of safety needle device 10 from a patient release mechanism 38 1s actuated
by squeezing proximal portions 70 and 74 of pivoting arms 44 and 46, respectively,
thereby drawing fingers 78 and 80 out of engagement with interface 66 on hub 24. Hub
24 immediately retracts within housing 12 due to the bias of spring 86. Thus, safety
needle device 10 includes the safety factor of a spring powered retraction mechanism
while maintaining a relatively low profile of a needle relative to a patient's skin.

It will be understood that various modifications may be made to the embodiments
disclosed herein. For example, all of the disclosed embodiments of the presently
disclosed needle safety device include a spring positioned in an upper chamber of a
housing. Alternately, the spring can be located at other orientations, such as, for example,
off to one side or the other while still maintaining a low-profile. Further, the lens may
assume various other configurations. For example, the lens may be circumierential about
the housing, elongate along one side of the housing etc. Moreover, all or a portion of the
needle and/or hub can be transparent to facilitate visualization of flashback. Therefore,
the above description should not be construed as limiting, but merely as exemplifications

of particular embodiments.



CA 02622985 2013-07-19

CLAIMS

1. A safety needle device comprising:

a housing defining an upper chamber and a lower chamber;

a needle assembly including a needle hub and a hollow needle supported on and
extending distally from the needle hub, the needle hub being movably positioned within
the lower chamber of the housing along a first axis, the needle hub being movable from
an extended position wherein the hollow needle extends from the housing to a retracted
position wherein the entire hollow needle is positioned within the housing; and

a biasing spring positioned within the upper chamber and connected to the needle
hub about a second axis spaced from the first axis, the biasing spring being in tension

when the hollow needle is in the extended position.

2. The needle safety device as recited in claim 1, wherein the hub includes an

arm connected to the spring.

3. The needle safety device as recited in claim 1, further comprising a release

mechanism for restraining the hub from movement due to the bias of the spring.

4, The needle safety device as recited in claim 3, wherein the release

mechanism includes a pair of pivoting arms engageable with the hub.

5. The needle safety device as recited in claim 3, wherein the release

mechanism includes a collar positioned about the housing.

6. The needle safety device as recited in claim 1, wherein the hub includes a

friction member engageable with an internal surface of device to regulate a rate of

movement of the hub within the housing due to the bias of the spring.

- 10 -
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7. The needle safety device as recited in claim 1, further comprising at least
one attachment wing affixed to the housing to facilitate securement of the needle safety

device to a patient.

8. The needle safety device as recited in claim 1, wherein the needle
assembly includes a tube connected to the hub which 1s 1n fluid communication with the

needle.

- 11 -
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