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(57) Abrégée/Abstract:

A safety needle device Is provided having any elongated housing and a needle assembly movable within the elongate housing.
Retraction structure is provided to move the needle assembly from an extended position relative to the elongate housing to a
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(57) Abrege(suite)/Abstract(continued):

retracted position within the elongate housing. A blocking member Is provided to immobilize the retraction structure prior to use.
The blocking member Is Insertable between the retraction structure and the associated elongate housing and/or the needle
assembly.
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e\ (57) Abstract: A safety needle device is provided having any elongated housing and a needle assembly movable within the elongate
housing. Retraction structure is provided to move the needle assembly from an extended position relative to the elongate housing to
a retracted position within the elongate housing. A blocking member is provided to immobilize the retraction structure prior to use.
The blocking member is insertable between the retraction structure and the associated elongate housing and/or the needle assembly.
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NEEDLE RETRACTION STRUCTURE

CROSS REFERENCE TO RELATED APPLICATION:

This patent application claims priority to U.S. Provisional Application Serial
No. 60/719,881, filed September 22, 2005, which is incorporated herein in its entirety by
reference.

BACKGROUND

1. Technical Field

The present disclosure relates to a safety needle for use in various intravenous
procedures. More particularly, the present disclosure relates to a safety needle having retraction
structure and a safety sheath for preventing inadvertent actuation of the retraction structure.

2. Background Of Related Art

Hypodermic needles are used for venous access in a variety of medical procedures
requiring fluid 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 mjury, stabilization of the needle relative to the implant, and ease of 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 the
contaminated needle employed during medical, dental, laboratory, etc. procedures.

Various protective devices, or sheaths have been used to shield the sharp tips of the
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needles in order to alleviate the danger of needlestick injury to the user. Additionally, many
needle devices include the provision of an automatic retraction system to shield the needle within
a housing associated with the needle assembly after use. However, these retraction mechanisms
may inadvertently be activated prior to use, for example, during shipping or unpackaging thereby
rendering the device unsuitable for use. Examples of devices including spring-loaded retraction
mechanisms which have no provision for preventing inadvertent, premature retraction include
U.S. Patent No0s.5,423,758 to Shaw, 5,779,679 to Shaw, 6,096,005 to Botich, 6,179,812 B1 to
Botich and 6,210,371 B1 to Shaw.

It would be desirable to provide a safety needle device incorporating a blocking member
to prevent inadvertent actuation of the retraction mechanism during shipping and unpackaging.
It would also be desirable to incorporate the blocking mechanism with a sheath assembly in
order to prevent actuation of the retraction mechanism until such time as the sheath is removed
immediately prior to use.

SUMMARY

There 1s disclosed a safety needle device for use in various intravenous procedures. The
safety needle device generally includes an elongate housing and a needle assembly movably
mounted within the elongate housing. The safety needle device further includes an actuator
associated with the needle assembly which is movably mounted within the elongate housing
from a first position preventing movement of the needle assembly into the elongate housing to a
second position allowing movement of the needle assembly into the elongate housing. The
satety needle device additionally includes a blocking member removably positioned relative to
the actuator to prevent movement of the actuator from the first position to the second position.

The blocking member is positioned between the actuator and the needle assembly. In one
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embodiment, the blocking member is a safety sheath covering the needle of the needle assembly.
In one embodiment, the actuator includes a release button which is configured to engage a distal
end of the elongate housing. A blocking member is positioned between the release button and
the needle assembly.

In one embodiment the actuator is part of a retraction mechanism which includes a spring
affixed to the actuator and the elongate housing to bias the needle assembly proximally within
the elongate housing.

In one embodiment the needle assembly includes an elongate needle and a tube extending
proximally from the elongate needle, wherein the blocking member is removably positioned
between the release button and the tube.

There 1s also disclosed a safety needle device having an elongate housing and a needle
assembly movably mounted within the elongate housing. A retraction mechanism mounted within
the elongate housing and is operatively associated with the needle assembly to move the needle
assembly from an extended position relative to the elongate housing to a retracted position within
the elongate housing. A blocking member is removably positioned on the needle assembly such
that the retraction mechanism is disabled. The retraction mechanism includes an actuator and a
tension spring positioned between the actuator and the elongate housing. The actuator includes a
release bution engageable with the elongate housing. The blocking member is removably
positioned between the needle assembly and the release button. The release button is movable
from a first position engaged with the elongate housing to a second position disengaged from the
elongate housing. The needle assembly includes a needle and a tube extending proximally from

the needle. In this embodiment, the actuator is affixed to the tube.
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In one embodiment, the retraction mechanism includes a spring positioned within a first
chamber of the elongate member and the needle assembly 1s positioned in a second chamber of
the elongate member. The first and second chambers have parallel, offset axes such that the
spring and the needle assembly are positioned parallel to each other within the elongate housing,

There is also disclosed a method of preventing inadvertent retraction of a spring biased
safety needle prior to use by providing a safety needle having an elongate housing and a needle
assembly movably mounted within the elongate housing. An actuator associated with the needle
assembly 1s movable from a first position preventing movement of the needie assembly to a
second position allowing movement of the needle assembly. A blocking member 1S removably
provided on the safety needle and positionable between the actuator and the needle assembly.
The method includes inserting the blocking member between the actuator and the needle
assembly to prevent movement of the actuator.

In one embodiment, the actuator includes a release button and the blocking member is
inserted between the release button and a needle assembly to prevent movement of the release
button.

In one embodiment, the needle assembly includes a tube and a blocking member 1s
inserted between the release button and the tube.

In one embodiment, the needle assembly also includes a needle extending distally from
the tube and the blocking member 1s a safety sheath which is inserted over the needle and the
tube such that a proximal end of the blocking member is positioned between the release button

and the tube to prevent movement of the release button.
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DESCRIPTION OF THE DRAWINGS

Embodiments of the presently disclosed safety needle and needle retraction structure are
disclosed herein with reference to the drawings, wherein:

FIG. 1 1s a perspective view of one embodiment of the presently disclosed safety needle;

FI1G. 2 1s a perspective view of the safety needle of FIG. 1 with the needle retracted;

FIG. 2A 1s a perspective view of another embodiment of the presently disclosed safety
needle with the needle in the retracted position;

F1G. 3 1s a perspective view of the safety needle of FIG. 1 including a safety sheath;

FI1G. 3A 1s a perspective view of the safety needle shown in FIG. 2A with a safety sheath
positioned over an extended needle;

FIG. 4 1s a perspective view of the actuator of the embodiment of FIG. 1;

F1G. 5 1s a side view, shown 1n section, of the embodiment of FIG. 1 with the needle in
the extended position;

FIG. 5A 1s a cross-sectional view taken along section lines 5SA-5A of FIG. 5;

F1G. 6 1s a side view, shown 1n section, of the embodiment of FIG. 1 with the needle in
the retracted position; and

FIG. 6A 1s a cross-sectional view taken along section lines 6 A-6A of FIG. 6;

F1G. 7 1s a perspective view of the safety needle of the embodiment of FIG. 1 inserted
into a patient.
DETAILED DESCRIPTION OF EMBODIMENTS

An emt;odiment of the presently disclosed safety needle and retraction structure 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 1n the art, the term



CA 02621433 2008-03-05
WO 2007/038318 PCT/US2006/037062

‘proximal” refers to a location or position on a device closer to the user or operator, i.e. surgeon
or physician, while the term “distal” refers to a location or position on a device further away
from the user.

FIG. 1 illustrates one embodiment of the presently disclosed safety needle, shown
generally as 10, suitable for use 1n a variety of surgical procedures requiring the infusion,
injection or withdrawal of fluids from the body of a patient. Safety needle 10 includes an
elongate housing 12 having a needle assembly 14 movably mounted within elongate housing 12.
An actuator 16 1s associated with needle assembly 14 and is also movably mounted within
elongate housing 12.

Referring also to fIGS. 2-6, elongate housing 12 includes an upper chamber 18
containing a portion of a retraction mechanism, described in more detail hereinbelow, and a
lower chamber 20 having a through bore 22 for receipt of needle assembly 14.

Needle assembly 14 includes an elongate hollow needle 24 having a tissue penetrating tip
26 at a distal end 28 of needle 24. Needle 24 is of the type typically used during intravenous
procedures to msert and withdraw fluids from the body. Needle assembly 14 further includes
tubing 30 having a first end 36 and a second end and defining a throughbore 32 (FIG. 5) which is
in fluid communication with needle 24. A connector 34 (FIG. 5) is provided to engage a first
end 36 of tubing 30 and attach a proximal end 38 of needle 24 to tubing 30.

Elongate housing 12 further includes a first stabilizing wing 40 and a second stabilizing
wing 42 to facilitate insertion of needle assembly 14 into the body of a patient and to stabilize
clongate housing 12 on a patient during the insertion or withdrawal of fluids. Stabilizing wings

40 and 42 may be erther rigid to maximize the stability of elongate housing 12 relative to a
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patient or, alternatively, may be relatively flexible to allow bending and grasping by the user to
aid in insertion of needle assembly 14 into the body of a patient.

As shown, actuator 16 includes a release button 44 which extends from a distal end 46 of
upper chamber 18 (See FIG. 5). Release button 44 cooperates with a retraction structure in upper
chamber 18 1n a manner described in more detail hereinbelow to retract needle assembly 16
within elongate housing 12.

As best shown 1n FIG. 2, in the retracted position, needle assembly 14, and specifically
tissue penetrating tip 26 of needle 24, is completely retained within a distal end 48 of through
bore 22 in lower chamber 20. In the retracted position, the operator is completely protected from
needlestick myury by tissue penetrating tip 26 of needle 24.

Turning now to FIG. 3, safety needle 10 is provided with a novel blocking structure or
member 50 which prevents operation of actuator 16, and thus inadvertent retraction of needle
assembly 14, until blocking member 50 has been removed from needle 24. This is particularly
useful to prevent inadvertent retraction of needle assembly 14 during packaging and
transportation of safety needle 10. Specifically, in this embodiment, blocking member 50 is a
safety sheath 52 which is configured to cover needle 24 to prevent needlestick injury to the user
prior to the removal of safety sheath 52. In particular, when safety sheath 52 is positioned over
needle 24, a proximal end 54 of safety sheath 52 is positioned between release button 44 and
needle assembly 14 preventing movement of release button 44 in a direction to effect release of
actuator 16 and thus preventing actuation of actuator 16.

Satety sheath 52 1s formed of a sufficient length that, with needle assembly 14 in the

extended posttion, a distal end 56 of safety sheath 52 covers and extends beyond tissue
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penetrating tip 26 of needle 24. An outer surface 58 of safety sheath 52 is longitudinally ridged
to facilitate grasping by the user.

FIGS. 2A and 3A illustrate an alternate embodiment of the presently disclosed safety
needle shown generally as 210. Safety needle 210 is substantially similar to safety needle 10
with the exception that housing 212 includes a forwardmost portion 212a which extends
forwardly beyond release button 244 (FIG. 3A). By positioning housing 212 distally of release
button 244, distalmost portion 212a of housing 212 protects a clinician’s fingers from engaging
needle 224 if the clinicians fingers slip off of release button 244. As shown in FIG. 3A,
distalmost portion 212a defines a throughbore 222 which is dimensioned to receive sheath 252
such that sheath 252 prevents actuation of release button 244 until sheath 252 is removed from
safety needle 210.

Reterring to FIGS. 4 and 5, actuator 16 1s provided to retract needle assembly within
lower chamber 20 of elongate housing 12. Actuator 16 includes an actuator barrel 60 which has
a full diameter proximal section 62 and a partial diameter distal section 64. Proximal section 62
includes a through bore 66 for receipt of needle assembly 14. Actuator barrel 60 is configured
and dimensioned to receive and securely engage needle assembly 14 to effect withdrawal of
needle assembly 14 into elongate housing 12 in response to actuation of release button 44. In one
embodiment, an inner surface 66 of proximal section 62 engages needle assembly 14 in a friction
fit fashion. Alternately, proximal section 62 of actuator 16 may be permanently attached to
needle assembly 14 by various means, such as, for example, thermal welding, gluing, etc., or
monolithically or integrally formed therewith. Distal section 64 serves to support needle
assembly 14 and prevents actuator 16 from flexing or twisting within lower chamber 20 as

actuator 16 and needle assembly 14 are moved therein.
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As discussed hereinabove, release button 44 is provided to disengage actuator 16 from
upper chamber 18 of elongate housing 12 and allow retraction of needle assembly 14 within
elongate housing 12. Release button 44 can be formed of a transparent material to facilitate
visualization of the flow of fluid through needle assembly 14, i.e., “flashback”. Release button
44 is mounted on or formed integrally with a flexible lever 70 which 1s attached to proximal
section 62 (See FIG. 4). A proximal edge 72 of button 44 is configured to engage distal end 46
of upper chamber 18 to restrain needle assembly 14 against retraction mto housing 12.
Depression of button 44 against the bias of flexible lever 70 disengages button 44, 1.e. proximal
edge or stop surface 72, from distal end 46 of upper chamber 18. It should be noted that the
thickness T1 of proximal edge 72 is such that proximal edge 72 cannot be disengaged {rom distal
end 46 of upper chamber 18 when blocking member 50, e.g., safety sheath 52, 1s positioned
between release button 44 and needle assembly 14.

In order to retract needle assembly 14 within elongate housing 12, actuator 16 1s provided
with a spring mount 74 extending proximally from proximal end 76 of proximal section 62.
Spring mount 74 is configured to engage a retraction spring 90 positioned within upper chamber
18 (FIG. 5). In one embodiment, retraction spring 90 is a coil spring which 1s in tension. Spring
mount 74 includes an arm 78 terminating in a button 80. Button 80 is configured to engage a
distal end of the spring. Specifically, button 80 includes a shaft 82 extending proximally from
arm 78 and a cap 84 extending proximally from shaft 82. Cap 84 has a diameter greater than the
diameter of shaft 82 such that a proximal edge 86 of cap 84 secures a distal coil of spring 90
within upper chamber 18. .

Referring to FIG. 5, upper chamber 18 is provided with a proximal spring mount 88 for

engaging a proximal coil of retraction spring 90. As discussed hereinabove, a retraction or
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tension spring 90 is positioned within upper chamber 18. Tension spring 90 is configured to
retract needle assembly 14 within housing 12 in response to actuation of actuator 16. A distal
coil of tension spring 90 engages button 80 of actuator 16. Specifically, a distal most coil of
tension spring 90 is retained against proximal edge 86 of cap 84. Notably, by positioning tension
spring 90 in upper chamber 18, tension spring 90 does not surround needle assembly 14 and
extends along a parallel axis offset from the longitudinal axis of needle assembly 14. This
allows needle assembly 14, and in particular needle 24, to have a relatively low profile to the
underside of elongate housing 12. This enables safety needle 10 to lie relatively flush to the arm
of the patient and have a very low angle of attack as needle 24 is inserted into the arm of the
patient. This also greatly facilitates the ability to stabilize safety needle 10 against the arm of the
patient.

As discussed hereinabove, proximal end 54 of safety sheath 52 (FIG. 3) is retained within
a gap "G" (FIG. 5) defined between release button 44 and needle assembly 14. Specifically, gap
G is defined by the space between release button 44 and an outer surface of tubing 30. When
safety sheath 52 is positioned within gap G, release button 44 is prevented from being depressed.
Similarly, when safety sheath 52 is removed from needle assembly 14, release button 44 1s free
to be depressed to allow spring 90 to retract actuator 16 and thus needle assembly 14 within
elongate housing 12.

As shown in FIG. 5, when proximal edge 72 of release button 44 is engaged with distal
end 46 of upper chamber 18 spring 90 is in a tension urging needle assembly 14 to its retracted
position.

Referring now to FIGS. 3, 5 and 6, the operation of safety needle 10 will now be

described. Referring initially to FIG. 3, safety needle 10 is supplied with safety sheath 52

-10 -
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positioned over needle assembly 14 and blocking release button 44 from actuation. Safety
sheath 52 prevents inadvertent actuation of release button 44 during handling of the packaging or
removal of needle assembly 14 from packaging and prior to use on a patient. When satety
needle is ready to be used, safety sheath 52 is removed from needle assembly 14 to expose
needle 24. As noted above, stabilizing wings 40 and 42 may be pinched or otherwise to held to
facilitate insertion of tissue penetrating needle tip 26 into the body of a patient (FIG. 7).

Once needle tip 26 has been inéerted into the body of a patient, the proper tlow of fluid
through needle assembly 14 can be viewed through release button 44 which, as noted above, 1s
transparent to act as a flashback viewer. It is noted that all or a portion of needle 24, connector
34 and/or tubing 30 may also be transparent to facilitate viewing of the flow of {luid through
needle assembly 14. After the surgical procedure has been completed, in conjunction with, or
subsequent to, the removal of needle 24 from the body of a patient, release button 44 can be
depressed against the bias of flexible lever 70 to disengage proximal edge 72 from distal end 46
of upper chamber 18. Once release button 44 has been disengaged from upper chamber 18,
retraction spring 90 draws actuator 16, and thus needle assembly 14 attached thereto, proximally
within elongate housing 12. It should be noted that a longitudinal slot 96 (FIGS. 5-6A) 1s
provided between upper chamber 18 and lower chamber 20 to allow free movement of actuator
16 through elongate housing 12.

As best shown in FIG. 6, after retraction of needle assembly 14, tissue penetrating tip 26
of needle 24 is safely contained within lower chamber 20 of elongate housing 12 thereby
preventing any needlestick injury to the user. Furthermore, actuator 16 is entirely contained
within elongate housing 12 thereby preventing any possibility of needle 24 from being re-

extended from within elongate housing 12.

~11 -



CA 02621433 2008-03-05
WO 2007/038318 PCT/US2006/037062

It will be understood that various modifications may be made to the embodiments
disclosed herein. For example, the actuator may include alternative structure for engaging the
elongate housing such as, for example, pivotal arms, latches etc. Further, the blocking member
need not be restricted to a safety sheath but can include other separate components insertable
between retraction structure and an associated housing or support member, such as for example a
key, a removable lever, etc. Additionally, the disclosed retraction structure 1s not limited to
those mstances where the needle assembly and retraction spring are off axis but may include
those 1nstances where in the needle assembly and associated retraction structure are coaxial.
Theretore, the above description should not be construed as limiting, but merely as
exemplifications of particular embodiments. Those skilled in the art will envision other

modifications within the scope and spirit of the claims appended hereto.

-12 -
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CLAIMS
1. A safety needle device comprising:

an elongate housing;

a needle assembly movably mounted within the elongate housing;

an actuator associated with the needle assembly and movably mounted within the
elongate housing from a first position preventing movement of the needle assembly within the
elongate housing to a second position allowing movement of the needle assembly within the
elongate housing; and

a blocking member removably positioned relative to the actuator to prevent
movement of the actuator from the first position to the second position.

2. The safety needle device as recited i claim 1, wherein the blocking member is

positioned between the actuator and the needle assembly to prevent movement of the actuator

from the first position to the second position.

3. The safety needle device as recited in claim 1, wherein the blocking member is a

safety sheath positioned about a needle of the needle assembly.

4, The safety needle device as recited in claim 1, wherein the actuator includes a

release button configured to engage a'distal end of the elongate housing.

5. The safety needle device as recited in claim 4, wherein the blocking member i1s

positioned between the release button and the needle assembly.

6. The safety needle device as recited in claim 1, further comprising a spring affixed
to the actuator and the elongate housing to bias the needle assembly proximally within the

elongate housing.

-13 -
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7. The safety needle device as recited in claim 5, wherein the needle assembly
includes an elongate needle and a tube extending from the elongate needle, the blocking member
being removably positionable between the release button and the tube.

3. A safety needle device comprising:

an elongate housing;

a needle assembly movably mounted within the elongate housing;

a retraction mechanism mounted within the elongate housing and operatively
associated with the needle assembly to move the needle assembly from an extended position
relative to the elongate housing to a retracted position within the elongate housing; and

a blocking member removably positionable on the needle assembly such that the
retraction mechanism is disabled when the blocking member is positioned on the needle
assembly.

9. The safety needle device as recited in claim 8, wherein the retraction mechanism
includes an actuator and a tension spring positioned between the actuator and the elongate
housing.

10.  The safety needle device as recited in claim 9, wherein the actuator includes a
release button engageable with the elongate housing and the blocking member 1s positioned
betweeﬁ the needle assembly and the release button.

11.  The safety needle device as recited in claim 10, wherein the release button 1s
movable between a first position engageable with the elongate housing and a second position
disengaged from the elongate housing.

12.  The safety needle device as recited in claim 9, wherein the needle assembly

includes a needle and a tube extending proximally from the needle.

14 -
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13.  The safety needle device as recited in claim 12, wherein the actuator 1s affixed to
the tube.
14.  The safety needle device as recited in claim 9, wherein the spring is positioned

within a first chamber of the elongate member and the needle assembly is positioned in a second
chamber of the elongate member.

15.  The safety needle device as recited in claim 14, wherein the first and second
chambers have parallel longitudinal axes which are offset from each other.

16.  The safety needle device as recited in claim 15, wherein a first end of the spring 1s
affixed to the actuator and a second end of the spring is affixed to the elongate housing.

17. A method of preventing inadvertent retraction of a spring biased safety needle
comprising:

providing a safety needle having an elongate housing, a needle assembly movably
mounted within the elongate housing and an actuator movable from a first position preventing
movement of the needle assembly into the elongate housing and a second position allowing
movement of the needle assembly into the elongate housing; and

providing a removable blocking member on the safety needle in engagement with the
actuator such that the blocking member prevents movement of the actuator from the first position
to the second position.

18. The method as recited in claim 17, wherein the actuator includes a release button
and the step of providing a removable blocking member includes positioning a removable

blocking member between the release button and the needle assembly.

- 15 -
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19.  The method as recited in claim 18, wherein the needle assembly includes a tube
and the step of providing a removable blocking member includes positioning a removable
blocking member between the release button and the tube.

20.  The method as recited in claim 19, wherein the needle assembly further includes a

needle extending distally from the tube and, the removable blocking member includes a safety
sheath, wherein the step of providing a removable blocking member includes the step of

inserting the safety sheath over the needle and between the tube and the release button.

- 16 -
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