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RETRACTABLE LUER LOCK FITTINGS

BACKGROUND OF THE INVENTION

The present disclosure relates generally to a retractable luer lock fitting
configured to couple tubings to a surgical instrument used in ophthalmic
surgeries.

The following discussion of the background to the invention is intended to
facilitate an understanding of the invention. However, it should be appreciated
that the discussion is not an acknowledgement or admission that any aspect of
the discussion was part of the common general knowledge as at the priority date
of the application.

Where the terms "comprise”, "comprises”, "comprised" or "comprising”
are used in this specification (including the claims) they are to be interpreted
as specifying the presence of the stated features, integers, steps or
components, but not precluding the presence of one or more other features,
integers, steps or components, or group thereof.

A variety of surgical systems are used in ophthalmic surgery. For
example, such systems may include a surgical console, accessories (e.g.
footswitch, reusable handpieces), and various consumables. The
consumables typically include tubing sets that connect to the console and
provide a pathway from the console in the non-sterile field to a surgical
instrument or other device that is used in and remains in the sterile field. A
tubing fitting is typically used to fluidly couple tubing from the console to a
surgical device.

Luer fittings are used extensively on medical devices such as syringes,
needles, catheters, and tubing sets. Two types are common: luer slip fittings
and luer lock fittings. Both types consist of a male fitting and a female fitting.
Luer slip fittings are sealably engaged by a friction fit between the male and
female luer surfaces. Luer lock fittings are sealably engaged with an
additional lock feature on the male and female luer surfaces. More
specifically, the external female surface includes a pair of opposed flanges
proximate its opening. The male fitting includes a collar that receives the
female fitting and has a single internal spiral thread that rotationally engages
the opposed flanges to sealably engage with respect to each other.

As ophthalmic surgery continues to increase in sophistication and
complexity, the need remains for new tubing fittings that will prevent the
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accidental misconnection of a standard luer slip fitting and/or a standard luer
lock fitting. Additionally, there remains a need to simplify the connection
between male and female tubing. Furthermore, there remains a need for such
a connection to be backwards compatible with existing accessories with no
locking features.

The systems, devices, and methods disclosed herein overcome at
least one of the shortcomings in the prior art.

SUMMARY OF THE INVENTION

According to the present invention, there is provided a retractable luer
lock system comprising: a male tubing fitting extending along a longitudinal
axis and having a first internal bore and an end portion including a male plug,
wherein the male tubing fitting comprises a plurality of flanges at a proximal
end thereof; a female tubing fitting having a second internal bore configured
to receive the male plug; and a collar disposed about the male tubing fitting
and positioned to slide freely along the longitudinal axis from a first position to
a second position, wherein in the first position the male and female tubing
fittings are unlocked with respect to each other such that the male plug is
removably insertable into the second internal bore of the female tubing fitting
and in the second position the male and female fittings are locked with
respect to each other such that the male plug is prevented from being
removed from the second internal bore of the female tubing fitting; wherein
the collar includes an elastically deformable portion that deforms in order to
slidably position the collar along the longitudinal axis from the first position to
the second position, wherein the male tubing fitting includes a retention
member that selectively retains the collar in the first position; wherein the
elastically deformable portion includes a tapered lip, the tapered lip interfacing
with the retention member to selectively retain the collar in the first position;
wherein the elastically deformable portion includes slits that interrupt the
tapered lip thereby allowing the tapered lip to deform outwardly from the
longitudinal axis to slide the collar beyond the selective retainment of the
retention member; and wherein an entire internal diameter of the tapered lip
prevents the collar from moving over the plurality of flanges.

According to the present invention, there is also provided a retractable

luer lock system comprising: a male tubing fitting having an exterior surface
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and extending along a longitudinal axis and having a tapered end portion, the
male tubing fitting including a first internal bore and a plurality of flanges at a
proximal end of the male tubing fitting; a female tubing fitting having a second
internal bore configured to receive the tapered end portion and an exterior
surface including a projection; and a collar disposed about the exterior
surface of the male tubing fitting and rotatable about the longitudinal axis with
respect to the male tubing fitting, the collar includes a threaded internal bore
having an interior surface that includes a thread pattern defining a space
configured to removably receive the projection of the female tubing fitting,
wherein rotation of the collar about the longitudinal axis relative to the male
tubing fitting when the projection is positioned within the space sealingly
engages and locks the first internal bore of the male tubing fitting with the
second internal bore of the female tubing fitting; wherein the collar includes
an elastically deformable portion that deforms in order to slidably position the
collar along the longitudinal axis from a first position to a second position,
wherein in the first position the male and female tubing fittings are unlocked
with respect to each other such that the male tapered end portion is
removably insertable into the second internal bore of the female tubing fitting
and in the second position the male and female fittings are locked with
respect to each other such that the male tapered end portion is prevented
from being removed from the second internal bore of the female tubing fitting,
wherein the male tubing fitting includes a proximal retention member that
selectively retains the collar in the first position; wherein the elastically
deformable portion includes a tapered lip, the tapered lip interfacing with the
proximal retention member to selectively retain the collar in the first position;
wherein the elastically deformable portion includes slits that interrupt the
tapered lip thereby allowing the tapered lip to deform outwardly from the
longitudinal axis to slide the collar beyond the selective retainment of the
proximal retention member; and wherein an entire internal diameter of the
tapered lip prevents the collar from moving over the plurality of flanges.

According to the present invention, there is also provided a retractable
luer lock system comprising: a male tubing fitting having an exterior surface
extending along a longitudinal axis and including a proximal retention
member, the male tubing fitting further including a first internal bore, a tapered
end portion, and a plurality of flanges at a proximal end of the male tubing
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fitting; a female tubing fitting having a second internal bore configured to
receive the tapered end portion; and a collar disposed about the exterior
surface of the male tubing fitting and selectively retained by the proximal
retention member at a first position along the longitudinal axis, wherein the
collar includes an elastically deformable portion that deforms in order to
position the collar beyond the selective retainment of the proximal retention
member to a second position along the longitudinal axis, wherein in the first
position the male and female tubing fittings are unlocked with respect to each
other such that the tapered end portion is removably insertable into the
second internal bore of the female tubing fitting and in the second position the
male and female fittings are locked with respect to each other such that the
tapered end portion is prevented from being removed from the second
internal bore of the female tubing fitting; wherein the elastically deformable
portion includes a tapered lip, the tapered lip interfacing with the proximal
retention member to selectively retain the collar in the first position; wherein
the elastically deformable portion includes slits that interrupt the tapered lip
thereby allowing the tapered lip to deform outwardly from the longitudinal axis
to slide the collar beyond the selective retainment of the proximal retention
member; and wherein an entire internal diameter of the tapered lip prevents
the collar from moving over the plurality of flanges.

In one exemplary aspect, the present disclosure is directed to a
system. The system has a male tubing fitting extending along a longitudinal
axis. The male tubing fitting has a first internal bore and an end portion
including a male plug. The system also has a female tubing fitting that has a
second internal bore configured to receive the male plug. Also, the system
has a collar disposed about the male tubing fitting and positioned to slide
freely along the longitudinal axis from a first position to a second position. In
the first position the male and female tubing fittings are unlocked with respect
to each other such that the male plug is removably insertable into the second
internal bore of the female tubing fitting. In the second position the male and
female fittings are locked with respect to each other such that the male plug is
prevented from being removed from the second internal bore of the female
tubing fitting.

In one exemplary aspect, the present disclosure is directed to a
system. The system has a male tubing fitting having an exterior surface
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extending along a longitudinal axis and a tapered end portion. The male
tubing fitting includes a first internal bore. The system also has a female
tubing fitting that has a second internal bore configured to receive the tapered
end portion. The female tubing fitting has an exterior surface that includes a
projection. Also, the system has a collar disposed about the exterior surface
of the male tubing and rotatable about the longitudinal axis with respect to the
male tubing fitting. The collar includes a threaded internal bore that has an
interior surface that includes a thread pattern defining a space configured to
removably receive the projection of the female tubing fitting. Rotation of the
collar about the longitudinal axis relative to the male tubing fitting when the
projection is positioned within the space sealingly engages and locks the first
internal bore of the male tubing fitting with the second internal bore of the
female tubing fitting.

In one exemplary aspect, the present disclosure is directed to a
system. The system has a male tubing fitting that has an exterior surface
extending along a longitudinal axis and includes a retention member. The
male tubing further includes a first internal bore and a tapered end portion.
Also, the system has a female tubing fitting that has a second internal bore
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configured to receive the tapered end portion. Additionally, the system has a
collar disposed about the exterior surface of the male tubing fitting and
selectively retained by the retention member at a first position along the
longitudinal axis. The collar includes an elastically deformable portion that
deforms in order to position the collar beyond the selective retainment of the
retention member to a second position along the longitudinal axis. In the first
position the male and female tubing fittings are unlocked with respect to each
other such that the tapered end portion is removably insertable into the
second internal bore of the female tubing fitting. In the second position the
male and female fittings are locked with respect to each other such that the
tapered end portion is prevented from being removed from the second internal
bore of the female tubing fitting.

These and other aspects, forms, objects, features, and benefits of the
present disclosure will become apparent from the following detailed drawings
and description.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute
a part of the specification, illustrate embodiments of the present disclosure.
Together with a general description of the present disclosure given above,
and the detailed description given below, the drawings serve to exemplify the
embodiments of the present disclosure.

Fig. 1 is an illustration of an exploded view of an exemplary retractable
luer lock system according to one aspect of the present disclosure.

Fig. 2 is an illustration of a cross-sectional view of a female tubing
fitting used in the retractable luer lock system shown in Fig. 1 according to
one aspect of the present disclosure.

Fig. 3 is an illustration of a perspective view of a male tubing fitting
including a retractable locking collar used in the retractable luer lock system
shown in Fig. 1 according to one aspect of the present disclosure.

Fig. 4 is an illustration of a cross-sectional view of the male tubing
fitting including the retractable locking collar shown in Fig. 3 according to one

aspect of the present disclosure.
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Fig. 5 is an illustration of an end view of the male tubing fitting including
the retractable locking collar shown in Fig. 3 according to one aspect of the
present disclosure.

Fig. 6 is an illustration of a cross-sectional view of the exemplary
retractable luer lock system of Fig. 1 in an unlocked configuration according to
one aspect of the present disclosure.

Fig. 7 is an illustration of a cross-sectional view of the exemplary
retractable luer lock system of Fig. 1 in a locked configuration according to
one aspect of the present disclosure.

Fig. 8 is an illustration of an end view of the male tubing fitting of Fig. 3
including an alternative retractable locking collar according to one aspect of

the present disclosure.

DETAILED DESCRIPTION OF THE INVENTION

The present disclosure relates generally to the field of ophthalmic
surgery, and more particularly to a retractable luer lock fitting configured to
couple tubings to a surgical instrument used in ophthalmic surgeries. For the
purposes of promoting an understanding of the principles of the present
disclosure, reference will now be made to embodiments or examples
illustrated in the drawings, and specific language will be used to describe
these examples. It will nevertheless be understood that no limitation of the
scope of the present disclosure is thereby intended. Any alteration and
further modifications in the described embodiments, and any further
applications of the principles of the present disclosure as described herein are
contemplated as would normally occur to one skilled in the art to which the
disclosure relates.

Fig. 1 is an illustration of an exploded view of an exemplary retractable
luer lock system 100. As shown, retractable luer lock system 100 includes
female tubing fitting 102, or female luer lock. Additionally, retractable luer lock
system 100 includes male tubing fitting 104, or male luer fitting. Also,
retractable luer lock system 100 includes retractable locking collar 106. As
will be described in greater detail below, retractable locking collar 106 is
configured to retract, translate, slide, move, and/or rotate about male tubing

fitting 104. As such, retractable locking collar 106 can move axially with
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respect to male tubing fitting 104 to effectively lock and unlock the male tubing
fitting 104 and female tubing fitting 102 together.

Referring to Figs. 1 and 2, female tubing fitting 102 is shown having a
generally tubular shape extending from a proximal end 108 to a distal end
110. Aninternal bore 112 extends through female tubing fitting 102. Proximal
opening 114 is in communication with the internal bore 112 at the proximal
end 108 and distal opening 116 is in communication with the internal bore 112
at the distal end 110. As shown, internal bore 112 is defined by interior
surface 118 which continuously tapers from the proximal end 108 to the distal
end 110. As such, internal bore 112 has a luer taper.

At the proximal end 108, female tubing fitting 102 includes projections
120, or wings extending from external surface 122. Here, female tubing fitting
102 has a pair of opposing projections 120 that are positioned on opposing
sides of the proximal end 108. Projections 120 extend substantially
transverse to longitudinal axis Ly of the female tubing fitting 102. Moreover,
each projection 102 extends in opposing directions from longitudinal axis L.
Although shown as two projections 120, it is contemplated in other
embodiments that female tubing fitting 102 has one or more than two
projections 120. As will be described in greater detail below, projections 120
assist in locking the female tubing fitting 102 to the male tubing fitting 104.

Referring to Figs. 1, 3, and 4, male tubing fitting 104 extends from a
proximal end 124 to a distal end 126. The proximal end 124 includes flanges
128 and distal end 126 forms a male plug 130, or tapered distal end portion.
In that regard, flanges 128 provide a traction or gripping surface for a user of
system 100 to use while connecting and/or disconnecting female and male
tubing fittings 102 and 104. Moreover, male plug 130 has a luer taper and is
sized and shaped to be received within internal bore 112 of female tubing
fitting 102. Thus, flanges 128 allow a user to grip male tubing fitting 104
during insertion of or removal of male plug 130 into or from internal bore 112
of female tubing fitting 102. As such, flanges 128 assist in ease of connection
and disconnection between female and male tubing fittings 102 and 104.

As shown, male tubing fitting 104 includes an internal bore 132
extending through male tubing fitting 104. Proximal opening 134 is in
communication with the internal bore 132 at the proximal end 124 and distal

PCT/US2012/046158
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opening 136 is in communication with the internal bore 132 at the distal end
126. Internal bore 132 is defined by interior surface 138. In that regard,
interior surface 138 tapers and/or steps down from the proximal end 124 to
the distal end 126. As such, the diameter of internal bore 132 at the proXimal
end 124 of male tubing fitting 104 is greater than the diameter of internal bore
at the distal end 126 of male tubing fitting 104.

As best shown in Figs. 1 and 4, male tubing fitting 104 includes a
proximal retention member 140, or annular nub, and a distal retention
member 142, or annular nub. Proximal and distal retention members 140 and
142, extend around the perimeter of male tubing fitting 104 forming a raised
annular ring, portion, and/or ridge along exterior surface 144 of male tubing
fitting 104. As will be described in greater detail below, proximal and distal
retention members 140 and 142 interact with retractable locking collar 106 in
order to selectively retain and/or hold the locking collar in a desired position
along exterior surface 144 of male tubing fitting 104,

Referring to Figs. 1, 3, and 4 retractable locking collar 106 extends
from a proximal end 146 to a distal end 148. As shown, an internal bore 150
extends through retractable locking collar 106. Proximal opening 152 is in
communication with the internal bore 150 at the proximal end 146 and distal
opening 154 is in communication with the internal bore 150 at the distal end
148.

Internal bore 150 is defined by interior surface 156. As best shown in
Fig. 5, interior surface 156 includes threads 158 and 160, or sloping ramps.
Threads 158 and 160 form a double helix thread pattern within internal bore
150. In that regard, threads 158 and 160 are sloped in opposite directions as
the threads extend circumferentially about interior surface 156. Additionally,
threads 1568 and 160 form a pair of opposing spaces 162 configured for
removably receiving projections 120 of female tubing fitting 102. As will be
described in greater detail below, when projections 120 are placed in spaces
162 and retractable locking collar 106 is rotated in a first direction about male
tubing fitting 104, male tubing fitting 104 is sealingly engaged with and locked
into female tubing fitting 102.

As shown, proximal end 146 of retractable locking collar 106 includes
relief portions 164, or apertures, or slits. In that regard, exterior surface 166

PCT/US2012/046158
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of retractable locking collar 106 is interrupted by relief portions 164. Relief
portions 164 extend from the exterior surface 166 through to the interior
surface 156 defining internal bore 150. As such, relief portions 164 increase
the flexibility and/or elasticity of proximal end 146. Thus, proximal end 146 is
elastically deformable because of relief portions 164.

Proximal end 146 of retractable locking collar 106 also includes a
tapered lip 168 or flange extending into internal bore 150. In that regard,
tapered lip 168 is adjacent to and surrounds proximal opening 152.
Moreover, tapered lip 168 is interrupted by relief portions 164. As such,
tapered lip 168 forms an non-continuous annular lip around proximal opening
152. As described in greater detail below, tapered lip 168 interfaces with
proximal and distal retention members 140 and 142 to retain and/or hold the
retractable locking collar in a predetermined position along exterior surface
144 of male tubing fitting 104.

Referring to Figs. 3 and 4, retractable locking collar 106 is disposed
around exterior surface 144 of male tubing fitting 104. Retractable locking
collar 106 is configured to be positioned along exterior surface 144 of male
tubing fitting 104. In that regard, retractable locking collar 106 can retract,
translate, slide, move, and/or rotate freely about longitudinal axis L, of male
tubing fitting 104 as the collar moves along exterior surface 144. For
example, retractable locking collar 106 is positionable along any portion of
exterior surface 144 of male tubing fitting 104 from about base 170 of flanges
128 to ridge 172 of male plug 130.

As best seen in Figs 1 and 3, retractable locking collar 106 has a
plurality of ridges 174 extending about exterior surface 164. In that regard,
ridges 174 provide a gripping surface that enables a user to hold or grasp on
to while positioning retractable collar 106 about male tubing fitting 104.
Specifically, ridges 174 provide a surface to hold onto while retracting,
translating, sliding, moving and/or rotating retractable locking collar 106 about
male tubing fitting 104.

Moreover, Fig. 4 shows the retractable locking collar 106 being
retained by proximal retention member 140. In this position, retractable
locking collar is considered in a retracted position, or first position. As shown,
tapered lip 168 of retractable locking collar 106 is positioned between base
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170 of flanges 128 and proximal retention member 140 while in the retracted
position. Additionally, in the retracted position the proximal retention member
140 abuts the tapered lip 168 of the retracted locking collar thereby selectively
retaining the locking collar from moving along exterior surface 144 towards
the male plug 130. Thus, in the retracted position, male plug 130 of male
tubing fitting 104 is more easily accessible because the locking collar is
selectively retained and/or prevented from sliding towards the plug thereby
keeping the collar from interfering with use of the plug.

Fig. 6 shows a cross-sectional view of luer lock system 100 in an
unlocked configuration. In the unlocked configuration, retractable locking
collar 106 is selectively retained by the proximal retention member 140 in the
retracted position. In the retracted position, tapered lip 168 abuts the proximal
retention member 140 thereby selectively preventing the locking collar from
moving along exterior surface 144 towards the male plug 130. Thus, in the
retracted position, male plug 130 of male tubing fitting 104 is more easily
accessible because the locking collar is selectively retained and/or prevented
from sliding towards the plug thereby keeping the collar from interfering with
use of the plug.

As shown in Fig. 6, male plug 130 has been inserted into internal bore
112 of female tubing fitting 102 through proximal opening 114. As discussed
above, because retractable locking collar 106 is in the retracted position, the
locking collar is selectively retained and/or prevented from sliding towards the
plug thereby keeping the collar from interfering with insertion of the plug into
the female tubing fitting 102. Moreover, retractable locking collar 106 does
not lock the female and male tubing fittings 102 and 104 together when in the
retracted position. Thus, while the retractable locking collar 106 is in the
retracted position male plug 130 is removably insertable within internal bore
112 of female tubing fitting 102. In other words, male plug 130 can be
inserted into and removed from internal bore 112 of female tubing fitting 102
when the retractable locking collar 106 is in the retracted position.
Accordingly, in the unlocked configuration retractable locking collar 106 is
retracted and not locking the female and male tubing fittings 102 and 104
together.

PCT/US2012/046158



WO 2013/028273

10

15

20

25

30

Moreover, flanges 128 further assist during connection of male tubing
fitting 104 and female tubing fitting 102. In that regard, flanges 128 of male
tubing fitting 104 enable a user to more easily grip male tubing fitting 104
during insertion of male plug 130 into internal bore 112. For example, flanges
128 provide a grip surface that allows a user to twist, push, pull, and/or the
like on male tubing fitting 104 during connection of female and male tubing
fittings 102 and 104. Accordingly, in the unlocked configuration flanges 128
help position the male tubing fitting 104 within the female tubing fitting 102.

Fig. 7 shows a cross-sectional view of luer lock system 100 in a locked
configuration. From the unlocked configuration shown in Fig. 6, retractable
locking collar 106 has moved along exterior surface 144 and is now retained
by distal retention member 142 in an non-retracted position, or second
position. As shown, tapered lip 168 of retractable locking collar 106 is
positioned between distal retention member 142 and ridge 172 of male plug
130 while in the non-retracted position.

To achieve the non-retracted position, retractable locking collar 106
has been moved in a first direction along longitudinal axis L, towards male
plug 130. In that regard, because the proximal end 146 has increased
flexibility because of relief portions 164, the proximal end 146 can deform or
flex outwardly away from exterior surface 144 when passing over and beyond
proximal and distal retention member 140 and 142, respectively, as it moves
along exterior surface 144 towards male plug 130. Specifically, when
sufficient force is applied to locking collar in the direction of male plug 130, the
tapered lip 168 flexes outwardly away from exterior surface 144 when the lip
abuts against proximal and distal retention members 140 and 142,
respectively. As such the tapered lip 168 is able to pass over the proximal
and distal retention members 140 and 142, respectively, and move along
exterior surface 144 towards male plug 130 into the non-retracted
configuration. Accordingly, in the non-retracted configuration tapered lip 168
abuts against distal retention member 142 and thereby selectively retains the
locking collar from moving along exterior surface 144 in an opposing second
direction along longitudinal axis L, towards the flanges 128.

Additionally, Fig. 7 shows that male tubing fitting 104 is locked together
to female tubing fitting 102 via retractable locking collar 106. In that regard,
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retractable locking collar 106 has been aligned with respect to projections 120
such that the projections 120 are inserted into spaces 162 of the collar.
Moreover, retractable locking collar 106 has been rotated about longitudinal
axis L, in a first direction (e.g. clockwise) to sealingly engage and lock male
tubing fitting 104 and female tubing fitting 102 together. As such, internal
bore 112 of the female tubing fitting and internal bore 132 of the male tubing
fitting 104 are fluidly coupled. Thus, while the retractable locking collar 106 is
in the non-retracted position male plug 130 is prevented from being removed
from internal bore 112 of female tubing fitting 102. Accordingly, in the locked
configuration the retractable locking collar 106 locks the female and male
tubing fittings 102 and 104 together to thereby sealingly engage the internal
bores of the respective tubings.

It should be noted that in alternative embodiments, retractable locking
collar 106 is configured such that it is rotated about longitudinal axis L, in
another direction (e.g. counter-clockwise) to sealingly engage and lock male
tubing fitting 104 and female tubing fitting 102 together. In such an alternative
embodiment, threads 158 and 160 of retractable locking collar 106 are
oriented such that counter-clockwise rotation of retractable locking collar 106
about longitudinal axis L, sealingly engages and locks male tubing fitting 104
and female tubing fitting 102 together.

Moreover, it should be noted that the locking of male tubing fitting 104
to female tubing 102 via retractable locking collar 106 can occur without
rotation or twisting of the tubing fittings. As discussed above, retractable
locking collar 106 rotates about longitudinal axis L; in the first direction relative
to male tubing fitting 104 to lock the female and male tubing fittings 102 and
104. However, during this locking process female and male tubing fittings 102
and 104 do not necessarily need to be rotated with respect to each other. As
a result, the locking of male and female tubings together is simplified due to
the lack of twisting and/or rotation required as result of retractable locking
collar 106 locking the tubings together.

Additionally, retractable luer lock system 100 can return to the
unlocked configuration shown in Fig. 6 from the locked configuration shown in
Fig. 7. In that regard, male tubing fitting 104 and female tubing fitting 102
may be unlocked from each other by rotating retractable locking collar 106
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about longitudinal axis L, in a second direction (e.g. counterclockwise) relative
to male tubing fitting 104. Moreover, from the locked configuration shown in
Fig. 7, retractable locking collar 106 is moved along exterior surface 144 such
that tapered lip 168 is selectively retained by proximal retention member 140
in the retracted configuration (See Fig. 6). Because the proximal end 146 has
increased flexibility as a result of relief portions 164, the proximal end 146 can
flex or deform outwardly away from exterior surface 144 (i.e. longitudinal axis
L2) when passing over or beyond distal and proximal retention members 142
and 140, respectively, as it moves along exterior surface 144 in a second
direction along longitudinal axis L, towards flanges 128. Specifically, when
sufficient force is applied to retractable locking collar 106 in the second
direction towards flanges 128, the tapered lip 168 deforms or flexes outwardly
away from exterior surface 144 when the lip abuts against distal and proximal
retention members 142 and 140, respectively. As such the tapered lip 168 is
able to pass beyond the selective retainment of distal and proximal retention
members 142 and 140, respectively, and move along exterior surface 144
towards flanges 128 until the retractable locking collar assumes the retracted
position.

The following describes an exemplary use of retractable luer lock
system 100 in which a healthcare provider uses retractable luer lock system
100 to fluidly couple a surgical instrument to a surgical console. Female
tubing fitting 102 is fluidly coupled at distal end 110 to the surgical instrument.
As such, internal bore 112 of female tubing fitting 102 is in fluid
communication with the surgical instrument.

Male tubing fitting 104 is fluidly coupled to a first end of a piece of
conventional plastic tubing. Specifically, the first end of the piece of tubing is
inserted into internal bore 132 of the male tubing fitting 104 through proximal
opening 134. The opposite end of the piece of plastic tubing is fluidly coupled
to the surgical console.

The surgical instrument is then fluidly coupled to the surgical console.
In that regard, male plug 130 in inserted into internal bore 112 of female
tubing fitting 102. More specifically, the retractable locking collar 106 is in the
retracted position during the insertion of male plug 130 into internal bore 122.
Then, retractable locking collar 106 is slid along exterior surface 144 of male
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tubing fitting 104 from the retracted position to the non-retracted position.
Additionally, the spaces 162 of retractable locking collar 106 are aligned with
respect to projections 120 of female tubing fitting 102. Once the collar is in
the non-retracted position and the projections are positioned within spaces
162, the retractable locking collar 106 is rotated in a first direction (e.g.
clockwise) about longitudinal axis L, of male tubing fitting 104. Such rotation
sealingly locks male tubing fitting 104 and female tubing fitting 102 together.
Accordingly, retractable luer lock system 100 provides a retractable luer lock
than enables male and female tubing fittings to be sealingly engaged with
respect to each other.

Additionally, male tubing fitting 104 and female tubing fitting 102 may
be unlocked by rotating retractable locking collar 106 in a second direction
(e.g. counter-clockwise) about longitudinal axis L, of male tubing fitting 104
that opposes the first direction. Moreover, once unlocked the retractable
locking collar is slid along the exterior surface to the retracted position. In the
retracted position, the retractable locking collar is no longer locking the female
and male tubing fittings 102 and 104 together. As such, flanges 128 are used
to provide a gripping surface to assist in pulling, twisting, and/or physically
removing the male tubing fitting 104 from the female tubing fitting 102. In
other words, with the retractable locking collar 106 in the retracted position,
male plug 130 can be removed from internal bore 112 thereby physically
disconnecting the female and male tubing fittings 102 and 104 from each
other.

Fig. 8 shows an end view of an alternative retractable locking collar
200 according to one aspect of the present disclosure. Retractable locking
collar 200 is similar to retractable locking collar 106. Moreover, locking collar
200 can be used in place of locking collar 106 in retractable luer lock system
100. Moreover, for brevity purposes, only the differences with respect to
locking collar 200 are described below.

As shown, locking collar 200 has internal bore 202 which is defined by
interior surface 204. Interior surface 204 includes threads 206, 208, 210, and
212, or sloping ramps. Threads 206, 208, 210, and 212 form a quad helix
thread pattern extending circumferentially along interior surface 204 within
internal bore 202. In that regard, threads 206 and 208 form a pair of opposing
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threads that are sloped in opposing directions with respect to each other.
Additionally, threads 210 and 212 form a pair of opposing threads that are
sloped in opposing directions with respect to each other.

Additionally, threads 206 and 208 create a pair of opposing spaces 214
for receiving projections 120 of female tubing fitting 102. Furthermore,
threads 210 and 212 create a pair of opposing spaces 216 for receiving
projections 120 of female tubing fitting 102. Thus, retractable locking collar
200 has four spaces for receiving projections 120. Therefore, when
projections 120 are placed in spaces 214 and/or 216 and locking collar 200 is
rotated male tubing fitting 104 and female tubing fitting 102 are locked
together. Accordingly, retractable locking collar 200 provides an alternative
locking collar having additional spaces and threading relative to retractable
locking collar 106.

Moreover, it is contemptible that female tubing fitting 102 can include
more than the two projections 120 shown in Fig. 1 when using retractable
locking collar 200. For example, in alternative embodiments the female tubing
fitting 102 can included two pair of opposing projections 120. As such, there
are projections 120 for each of the spaces 214 and 216.

Additionally, there is no implied limitation on the number of and/or
configuration of projections 120 as long as the projections 120 align with and
are sized to be positioned within the spaces of the retractable locking collar.
Similarly, there is no implied limitation on the number of and/or configuration
of the threading in the retractable locking collars disclosed herein as long as
the space formed by the threading is compatible with a given female tubing
fitting.

While the present disclosure has been illustrated by the above
description of embodiments, and while the embodiments have been described
in some detail, it is not the intention of the applicants to restrict or in any way
limit the scope of the present disclosure to such detail. Additional advantages
and modifications will readily appear to those skilled in the art. Therefore, the
present disclosure in its broader aspects is not limited to the specific details,
representative apparatus and methods, and illustrative examples shown and

described. Accordingly, departures may be made from such details without
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departing from the spirit or scope of the applicant's general or inventive
concept.
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The claims defining the invention are as follows:

1. A retractable luer lock system comprising:

a male tubing fitting extending along a longitudinal axis and having a
first internal bore and an end portion including a male plug, wherein the male
tubing fitting comprises a plurality of flanges at a proximal end thereof;

a female tubing fitting having a second internal bore configured to
receive the male plug; and

a collar disposed about the male tubing fitting and positioned to slide
freely along the longitudinal axis from a first position to a second position,
wherein in the first position the male and female tubing fittings are unlocked
with respect to each other such that the male plug is removably insertable into
the second internal bore of the female tubing fitting and in the second position
the male and female fittings are locked with respect to each other such that
the male plug is prevented from being removed from the second internal bore
of the female tubing fitting;

wherein the collar includes an elastically deformable portion that
deforms in order to slidably position the collar along the longitudinal axis from
the first position to the second position,

wherein the male tubing fitting includes a retention member that
selectively retains the collar in the first position;

wherein the elastically deformable portion includes a tapered lip, the
tapered lip interfacing with the retention member to selectively retain the
collar in the first position;

wherein the elastically deformable portion includes slits that interrupt
the tapered lip thereby allowing the tapered lip to deform outwardly from the
longitudinal axis to slide the collar beyond the selective retainment of the
retention member; and

wherein an entire internal diameter of the tapered lip prevents the
collar from moving over the plurality of flanges.

2. The system of claim 1, wherein the collar internal diameter defines a
third internal bore such that the male tubing fitting is disposed through the
third internal bore, the third internal bore having a thread pattern that defines

a space.

15



2012299372 08 Aug 2016

3. The system of claim 2, wherein the female tubing fitting has an
exterior surface that includes a projection,

wherein the projection is disposed in the space when the collar is in
the second position thereby sealingly engaging and locking the first internal
bore of the male tubing fitting with the second internal bore of the female
tubing fitting.

4. The system of claim 1, wherein the collar is rotatable about the
longitudinal axis with respect to the male tubing fitting.

5. A retractable luer lock system comprising:

a male tubing fitting having an exterior surface and extending along a
longitudinal axis and having a tapered end portion, the male tubing fitting
including a first internal bore and a plurality of flanges at a proximal end of the
male tubing fitting;

a female tubing fitting having a second internal bore configured to
receive the tapered end portion and an exterior surface including a projection;
and

a collar disposed about the exterior surface of the male tubing fitting
and rotatable about the longitudinal axis with respect to the male tubing fitting,
the collar includes a threaded internal bore having an interior surface that
includes a thread pattern defining a space configured to removably receive
the projection of the female tubing fitting,

wherein rotation of the collar about the longitudinal axis relative to the
male tubing fitting when the projection is positioned within the space sealingly
engages and locks the first internal bore of the male tubing fitting with the
second internal bore of the female tubing fitting;

wherein the collar includes an elastically deformable portion that
deforms in order to slidably position the collar along the longitudinal axis from
a first position to a second position, wherein in the first position the male and
female tubing fittings are unlocked with respect to each other such that the
male tapered end portion is removably insertable into the second internal
bore of the female tubing fitting and in the second position the male and
female fittings are locked with respect to each other such that the male
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tapered end portion is prevented from being removed from the second
internal bore of the female tubing fitting,

wherein the male tubing fitting includes a proximal retention member
that selectively retains the collar in the first position;

wherein the elastically deformable portion includes a tapered lip, the
tapered lip interfacing with the proximal retention member to selectively retain
the collar in the first position;

wherein the elastically deformable portion includes slits that interrupt
the tapered lip thereby allowing the tapered lip to deform outwardly from the
longitudinal axis to slide the collar beyond the selective retainment of the
proximal retention member; and

wherein an entire internal diameter of the tapered lip prevents the
collar from moving over the plurality of flanges.

6. The system of claim 5, wherein the exterior surface of the male
tubing fitting further includes a distal retention member, the distal retention
member selectively retaining the collar in the second position.

7. The system of claim 6, wherein the elastically deformable portion
deforms in order to position the collar proximal the selective retainment of the

distal retention member.

8. The system of claim 7, wherein the proximal retention member is a
first nub extending around a perimeter of the exterior surface of the male
tubing fitting and the distal retention member is a second nub extending
around the perimeter of the exterior surface of the male tubing fitting.

9. The system of claim 5, wherein the thread pattern includes a pair of
opposing ramps disposed circumferentially on the interior surface of the
threaded internal bore, the pair of opposing ramps defining the space.

10.  Aretractable luer lock system comprising:

a male tubing fitting having an exterior surface extending along a

longitudinal axis and including a proximal retention member, the male tubing
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fitting further including a first internal bore, a tapered end portion, and a
plurality of flanges at a proximal end of the male tubing fitting;

a female tubing fitting having a second internal bore configured to
receive the tapered end portion; and

a collar disposed about the exterior surface of the male tubing fitting
and selectively retained by the proximal retention member at a first position
along the longitudinal axis, wherein the collar includes an elastically
deformable portion that deforms in order to position the collar beyond the
selective retainment of the proximal retention member to a second position
along the longitudinal axis,

wherein in the first position the male and female tubing fittings are
unlocked with respect to each other such that the tapered end portion is
removably insertable into the second internal bore of the female tubing fitting
and in the second position the male and female fittings are locked with
respect to each other such that the tapered end portion is prevented from
being removed from the second internal bore of the female tubing fitting;

wherein the elastically deformable portion includes a tapered lip, the
tapered lip interfacing with the proximal retention member to selectively retain
the collar in the first position;

wherein the elastically deformable portion includes slits that interrupt
the tapered lip thereby allowing the tapered lip to deform outwardly from the
longitudinal axis to slide the collar beyond the selective retainment of the
proximal retention member; and

wherein an entire internal diameter of the tapered lip prevents the
collar from moving over the plurality of flanges.

11. The system of claim 10, wherein the female tubing fitting has an
exterior surface including a projection,

wherein the collar has an internal bore having an interior surface
including a pair of opposing threads extending circumferentially about the
interior surface, the pair of opposing threads creating a space for removably
receiving the projection of the female tubing fitting,

wherein rotation of the collar about the longitudinal axis relative to the
male tubing fitting when the projection is positioned within the space sealingly
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engages and locks the first internal bore of the male tubing fitting with the
second internal bore of the female tubing fitting.

12. The system of claim 10, wherein the male tubing fitting includes a

second retention member adjacent the tapered end portion such that the
collar is selectively retained in the second position.
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