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Coupling Mechanisms for Devices

[0001] The disclosure relates to systems and methods that incorporate coupling
mechanisms that allow for coupling two mating member such as two medical devices
such as introducers, sheaths, dilators and the like for a part of the procedure. More
specifically, the disclosure relates to releasable coupling mechanisms, specifically
snap-fit mechanisms, to allow for releasably coupling two medical devices such as a

dilator and sheaths for a part of the procedure.
BRIEF DESCRIPTION OF THE DRAWINGS

[0002] In order that the invention may be readily understood, embodiments of the

invention are illustrated by way of examples in the accompanying drawings, in which:

[0003] Fig. 1A is a perspective view of a hub for a medical device, comprising a
coupling mechanism in accordance with an embodiment of the present invention and

further showing a second device at least partially inserted into the hub;

[0004] Fig. 1B shows a cross-sectional view of the hub of Fig. 1A and the coupling
mechanism incorporated therein, in accordance with an embodiment of the present

invention;

[0005] Fig. 1C is a perspective view of the hub, showing a coupling mechanism
comprising guides and co-operating features for enabling coupling of two medical

devices in accordance with an embodiment of the present invention;

[0006] Fig. 1D is a side view of a device, for example a dilator, inserted into the hub
of a second medical device, for example a sheath, wherein the sheath comprises a

coupling mechanism in accordance with an embodiment of the present invention;

[0007] Fig. 2A(i) is a perspective view of a hub with a coupling mechanism, showing

another device about to be inserted into the hub;
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[0008] Fig. 2A(ii) is a cross sectional view of the hub of Figure 2A(i), showing the

other device partially inserted through the coupling mechanism;

[0009] Fig. 2B(i) is a perspective view of a hub with a coupling mechanism, showing

another device about to be inserted into the hub;

[0010] Fig. 2B(ii) is a cross sectional view of the hub of Figure 2B(i), showing the

other device partially inserted through the coupling mechanism;

[0011] Figures 3A(i), 3A(ii) and 3A(iii) are, respectively, an exploded view, a
perspective view and a cross section through a hub containing an embodiment of a

coupling mechanism of the present invention;

[0012] Figures 3B and 3C are, respectively, cross sectional views of a device being
inserted through an embodiment of a coupling mechanism and the device being

retracted therefrom;

[0013] Figures 3D(i) and 3D(ii) are perspective exploded views illustrating various

features of a hub and coupling mechanism of the present invention;

[0014] Figures 4A(i), 4A(ii) and 4A(iii) are, respectively, an exploded view, a
perspective view and a cross section through a hub containing an embodiment of a

coupling mechanism of the present invention;

[0015] Figure 4A(iv) is a perspective view of an embodiment of a hub and coupling

mechanism of the present invention;

[0016] Figures 4B and 4C, respectively, are cross-sectional views showing a device
that is being inserted through an embodiment of a coupling mechanism, and the

device being removed from the coupling mechanism;

[0017] Figures 5B and 5C, respectively, are cross-sectional views showing a device
being inserted through an alterate embodiment of a coupling mechanism, and the

device being removed from the coupling mechanism;
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[0018] Figures 5A(i), SA(i1) and 5A(iii) are, respectively, a perspective view, an
exploded view, and a cross section through a hub containing an embodiment of a
coupling mechanism of the present invention, as well as a device inserted through the

coupling mechanism;

[0019] Figure 5A(iv) is a perspective view of an embodiment of a hub and coupling

mechanism of the present invention;

[0020] Figures 5D(i), 5D(i) and 5D(iii) are, respectively, an exploded view, a
perspective view and a cross section through a hub containing an embodiment of a

coupling mechanism of the present invention;

[0021] Figure 5D(iv) is a perspective view of an embodiment of a hub and coupling

mechanism of the present invention;

[0022] Figures 5E(i) and SE(ii) show, respectively, cross-sectional and perspective
views of an embodiment of a housing and a coupling mechanism of the present

invention;

[0023] Figures 5F(i) and 5F(ii) are cross-sectional illustrations of a device being
inserted through an embodiment of a coupling mechanism of the present invention

and being removed therefrom;

[0024] Figures 5A(i), 5SA(i1) and 5A(iii) are, respectively, a perspective view, an
exploded view, and a cross section through a hub containing an embodiment of a
coupling mechanism of the present invention, as well as a device inserted through the

coupling mechanism;

[0025] Figure 5A(iv) is a perspective view of an embodiment of a hub and coupling

mechanism of the present invention;

[0026] Figures 6A(1)) and 6A(ivi) are, respectively, perspective views of a device
partially and fully inserted into a hub comprising an embodiment of a coupling

mechanism of the present invention;
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[0027] Figures 6A(i1) and 6A(iii) are, respectively, an exploded view and a cross
section through a hub containing an embodiment of a coupling mechanism of the

present invention, as well as a device inserted through the coupling mechanism;

[0028] Figures 6B and 6C are, respectively, cross sectional views of a device inserted
through an alternate embodiment of a coupling mechanism of the present invention

and being removed therefrom;

[0029] Figure 6D(i) is a side view of an alternative embodiment of a coupling

mechanism of the present invention;

[0030] Figure 6D(ii) shows a perspective view of a device partially inserted through

an embodiment of a coupling mechanism of the present invention;
[0031] Figure 6E(i) shows a side view of an embodiment of a cap of a hub;

[0032] Figure 6E(ii) is a partial cross-sectional view of an altemate embodiment of a

coupling mechanism located within a hub;

[0033] Figures 6F(i) and 6F(ii) are, respectively, a cross section through, and an
exploded view of, a hub containing an embodiment of a coupling mechanism of the

present invention, as well as a device inserted through the coupling mechanism;

[0034] Figures 6F(ii1) and 6F(iv) are, respectively, perspective views of a device
being inserted into a hub and being removed therefrom comprising an embodiment of

a coupling mechanism of the present invention;

[0035] Figures 7A, 7B and 7C illustrate top views of a coupling member in

accordance with an embodiment of the present invention in its different states;

[0036] Figure 7D illustrates a side cross-sectional view of a coupling member in

accordance with an embodiment of the present invention in its different states;

[0037] Figure 8A is a perspective view of a coupling member in accordance with an

altemative embodiment of the present invention;
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[0038] Figure 8A is a perspective view of a coupling member in accordance with an

altemative embodiment of the present invention;

[0039] Figures 8B and 8C are different cross-sectional views of the coupling member
taken along the mid-point of the coupling member of Fig. 8A, in accordance with an

altemative embodiments of the present invention.

[0040] Figures 8D(i) and 8D(ii) are a perspective view of a coupling member in

accordance with an altemative embodiment of the present invention;

[0041] Figures 8E(i), and 8E(iii) are a top view of a coupling member in accordance
with an embodiment of the present invention and a portion of the housing for

retaining the same;

[0042] Figure 8E(ii) is a perspective view of a coupling member in accordance with
an altermative embodiment of the present invention as well as a portion of the housing

for retaining the same;

[0043] Figures 8F(i), and 8F(iii) are Figures 6B and 6C are, respectively, cross
sectional views of a device inserted through an altemate embodiment of a coupling

mechanism of the present invention and being removed therefrom;

[0044] Figure 8F(ii) is a perspective view of a coupling member in accordance with
an altermative embodiment of the present invention as well as a portion of the housing

for retaining the same;

[0045] Figures 9A(1), 9A(ii), 9A(iii) and 9A(iv) are perspective views of components
of a rotational locking mechanism comprising a first mating member and a second

mating member;

[0046] Figures 9B and 9C are perspective views of components of a rotational
locking assembly comprising a first mating member and a second mating member and
engagement there-between, in accordance with an altemative embodiment of the

present invention;
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[0047] Figures 10A and 10B are perspective views of components of a rotational
locking assembly comprising a first mating member and a second mating member and
engagement there-between, in accordance with an altemative embodiment of the

present invention;

[0048] Figures 10C is a side cross-sectional view of the rotational locking assembly

of Fig. 10A, in accordance with an alternative embodiment of the present invention;

[0049] Figures 11A and 11B are perspective views of components of a rotational
locking assembly comprising a first mating member and a second mating member and
engagement there-between, in accordance with an altemative embodiment of the

present invention;

[0050] Figures 12A and 12B are perspective views of components of a rotational
locking assembly comprising a first mating member and a second mating member and
engagement there-between, in accordance with an altemative embodiment of the

present invention;

[0051] Figures 13A, 13B and 13E are perspective views of a coupling mechanism
comprising a coupling member, in accordance with an altemative embodiment of the

present invention;

[0052] Figures 13C, 13D and 13F are perspective views of a coupling mechanism
comprising a coupling member, in accordance with an altemative embodiment of the

present invention;

[0053] Figures 14A and 14B are, respectively, an exploded view and a perspective
view of an altemate embodiment of the first mating member containing an
embodiment of a coupling mechanism of the present invention, as well as a device

inserted through the coupling mechanism;

[0054] Figures 14C is a perspective view of an altemate embodiment of the first
mating member comprising an embodiment of a coupling mechanism of the present

invention, in accordance with an embodiment of the present invention; and
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[0055] Figures 14D and 14E are cross sectional views taken along different sections
of the second mating member shown in Figs. 14C, that comprises an embodiment of a
coupling mechanism of the present invention, as well as a device inserted through the

coupling mechanism, in accordance with an embodiment of the present invention.
DETAILED DESCRIPTION

[0056] With specific reference now to the drawings in detail, it is stressed that the
particulars shown are by way of example and for purposes of illustrative discussion of
certain embodiments of the present invention only. Before explaining at least one
embodiment of the invention in detail, it is to be understood that the invention i1s not
limited in its application to the details of construction and the arrangement of the
components set forth in the following description or illustrated in the drawings. The
invention is capable of other embodiments or of being practiced or carried out in
various ways. Also, it is to be understood that the phraseology and terminology
employed herein is for the purpose of description and should not be regarded as

limiting.

[0057] In order to carry out certain medical procedures such as trans-septal
procedures, it is necessary to gain access to the heart specifically to the left atrium of
the heart. Access may be obtained to the heart from vasculature using one or more
medical devices such as an introducer or sheath. In order to gain access, a superior
approach may be used (by gaining access to the heart for example from the jugular
vein through the superior vena cava), or alternatively access may be obtained from the
femoral or inferior approach (by gaining access to the heart from the femoral vein
through the inferior vena cava). Once access is obtained into the left atrium, one or
more additional devices may be advanced through the introducer or sheath to carry
out a part of the procedure. For example, in order to carry out trans-septal puncture, a
puncture device is advanced through vasculature (for example through the sheath
and/or through a dilator positioned within the sheath) in order to puncture through
tissue (creating a puncture site) for example across a septum of the heart to gain
access from the left atrium into the right atrium of the heart. Additionally, as

mentioned above, a dilator may be used during a part of the procedure. For example,
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in combination with the puncture device, a dilator may be advanced to the puncture
site to dilate the puncture site to enable additional medical devices to be advanced
through the puncture site into the left side of heart. In such procedures, the dilator
may be locked or coupled to the introducer or sheath using a locking mechanism
during a portion of the procedure allowing the two devices to be advanced
concurrently and/or to enable two of the devices to be coupled together thercafter
after they are positioned relative to one another. The locking mechanism additionally
enables decoupling of the two devices to enable one of the devices to be advanced

independently during a part of the procedure.

[0058] In conventional systems locking mechanisms are provided that connect two
devices at the proximal portions thercof for example along the hub portions, which
ensures that the distal portions remain fixed in the desired or correct position while
the user guides the sheath and dilator inside the patient anatomy. In some such
examples, the direction of the sheath curve is indicated by the side port on the sheath
hub and is controlled by rotating the sheath hub. The locking mechanism couples the
dilator to the sheath allowing the sheath and dilator to be advanced and/or rotated
together.

[0059] For example, the once the devices are positioned at the septum prior to
puncture for example, the dilator snaps into the sheath hub to connect the two devices.
This is done by the user on the proximal end which is the user interface. By
connecting the two devices proximally, it ensures the distal portions remain fixed in
the correct position while the user guides the sheath and dilator in the patient

anatomy.

[0060] Certain limitations may be associated with the use of medical devices such as
introducers or sheaths and dilators that employ conventional locking mechanisms
such as snaps. The limitations of the existing locking mechanisms on these devices
may include one or more of the following. The existing locking mechanisms have:
snaps which degrade with use, provide insufficient retention force, provide
insufficient tactile feedback, and/or generate debris. Additionally, the locking

mechanism may not provide desired insertion force and/or removal force.
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[0061] In some such examples, it may be too difficult to or require too much force to
snap or connect the two devices together making it difficult for the user to couple the
two devices, and/or may require too much force to unsnap or disconnect the two
devices which could lead to loss of positioning of the devices. Conversely, it may be
too easy to or require very little force to snap or connect the two devices together
and/or may require very little force to unsnap or disconnect the two devices, which
may not provide sufficient retention force and may lead to undesired and/or

unintentional decoupling of the devices.

[0062] Some such conventional medical devices such as sheaths and dilators that
require the use of rigid snaps have snap fits that have a rigid ring or bump on the
dilator hub that must press into a mating feature on the sheath hub. These rigid snap
mechanisms may have one or more of the above noted problems which may include
one or more of: (1) degrading with use, (2) providing insufficient retention force, (3)
providing insufficient tactile feedback, or generating debris, or (4) not providing a

uniform force for locking and providing a uniform force for repeated uses.

[0063] Additionally, other problems associated with conventional snap mechanisms is
that they require the use of plastic deformation of material, where the snaps are
designed to and require that they deform plastically to enable coupling or locking of
the two components. Such mechanisms rely on degradation of the snap component to
enable locking. As such the initial insertion force value to enable coupling or locking
for the first time may be high whereas with multiple uses, including starting from the
second or third use for instance, the insertion force required to insert the dilator hub
into the sheath hub may decline rapidly. As such the user may need to use a very high
force to snap the two devices initially and the user may additionally get a different
feel with multiple uses, providing a varying and inconsistent user experience. The
prior art snaps require the user to use a varying amount of insertion force to couple the
sheath and dilator hubs together to snap the two hubs together. This provides the user
with varying feedback on the force that is required in order to snap the two

components together.
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[0064] Such prior art systems rely on locking mechanisms that utilize plastic
deformation to provide coupling or locking using a press fit between rigid rings or
bumps or tabs on the two medical devices that are being coupled. As such
conventional systems rely on plastic deformation and not able to retain their shape

during multiple uses and can be deformed or degraded over time.

[0065] Furthermore, existing snap mechanism may not adequately couple two devices
to allow them to be rotated together and/or allowing the curves of the two devices to

be aligned to provide directionality.

[0066] As such, there is a need to provide a coupling mechanism that allows two
devices to be coupled together, while providing a relatively uniform insertion force
and/or removal force in order to couple the two devices and for repeated uses (for
example to snap the two devices together). There is additionally a need in the prior art
to provide a mechanism that provides one or more advantages of (1) not degrading
with use or multiple uses, (2) providing sufficient retention force to enable coupling,
(3) providing insufficient tactile feedback (4) generating debris or (5) not providing a
uniform force for locking for repeated uses (6) providing sufficient force for locking
that is sufficient for retention but the force is not too high that is makes it difficult for

the user to snap the two devices together.

[0067] Still furthermore, there is additionally a need to provide a mechanism that
couples two devices so they can be rotated together and provide directionality by

allowing the curves of the two devices to be aligned.

[0068] The inventors of the present invention have discovered novel locking
mechanism and systems and methods that use the same in an attempt to overcome the

limitations associated with prior art locking mechanism and systems.

[0069] In onc broad aspect, the present inventors have discovered systems and
methods that provide a novel locking mechanism comprising a snap fit design that
enables flexible coupling between two medical devices such as a sheath and/or

dilator. The systems and methods of the present invention attempt to overcome
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limitations associated with conventional locking mechanisms and systems that utilize

rigid snap mechanisms.

[0070] Inventors of the present invention have developed a novel locking or coupling
mechanism for coupling or locking two medical devices and a system that uses the
same. The novel mechanism as provided herein is a releasable coupling or locking
mechanism that provides a coupling member or element such as a flexible coupling
member that provides a flexible coupling at the interface between the two devices, for
example at the interface between the proximal portion of the two devices. In other
words in some embodiments of the present invention, a flexible coupling member is
provided that allows first and second mating members of a coupling system or

arrangement to be releasably coupled to one another.

[0071] More specifically, in some embodiments the releasable coupling or locking
mechanism defines a flexible coupling mechanism that comprises a flexible snap fit
mechanism at the interface between the two devices where the flexible snap fit
mechanism provides: a flexible snap member or component (or in other words a
flexible coupling member or component) [either independent or attached] at the
interface between the proximal portions or in other words mating portions of the two

devices.

[0072] In other embodiments the releasable coupling or locking mechanism defines a
flexible coupling mechanism that comprises flexible a coupling member or
component comprising a snap fit mechanism at the interface between the two devices
where the coupling mechanism provides: a member or clement comprising a
moveable and/or a flexible locking member or component (or in other words a
moveable and/or a flexible coupling member or component) [either independent or
attached] at the interface between the proximal portions of the two devices (or first

and second mating members).

[0073] In some such embodiments, a coupling element comprising a flexible and/or a
moveable member or component such as a flexible snap member or component is

used at the interface between the two hubs of the two devices such as a sheath hub
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and the dilator hub. For example, the flexible snap member or component is provided
within the sheath hub, where the flexible snap member or component interacts with
the dilator hub to couple it to the sheath hub where the snap member or component

itself is flexible and is capable of providing elastic deformation.

[0074] Some such embodiments of the present invention provide a flexible locking
mechanism comprising a coupling element comprising a flexible locking member or
component. In one particular example the flexible locking mechanism comprises
defines a flexible snap fit mechanism that relies on elastic deformation to enable
releasable coupling between the sheath hub and the dilator hub. More specifically, the
flexible snap fit mechanism comprise a flexible locking member or component such
as a flexible snap member or component (or interface or assembly) that flexes. As
such, the flexible snap fit retains its shape during multiple uses and is not substantially
deformed or degraded as the user is not plastically deforming the material as the
dilator hub is advanced into the sheath hub. As an additional advantage in some
embodiments the flexible snap member or component allows the snap-in force and the

snap-out force to be varied.

[0075] In some such examples, the coupling element comprising the flexible snap
member or component is provided independent from the device hub such as the
sheath hub, or in other embodiments the snap member or component is attached to the

device hub such as the sheath hub.

[0076] In some embodiments, the snap member or component comprises a resilient
snap member or component that is provided within the sheath hub that is where the
snap member or component [for example comprises a flexible body or body portion]
where the body portion and thus the snap member or component itself is flexible and
is capable of providing clastic deformation to allow the resilient snap member or
component to move out [for example radially] to allow a portion of the dilator hub to
pass and move back in [for example against a portion of the dilator hub or into a
groove of the dilator hub] to retain it by releasably coupling it to the sheath hub. Then
when the dilator is pulled back the resilient snap member or component can move out

again to allow the dilator to be removed by disengaging the locking mechanism.
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[0077] In some such embodiments, the body portion of the resilient snap member or
component (and the resilient snap member or component) is configured to change its
shape and/or move out of the way upon advancement of the dilator hub within the
sheath hub, to allow a portion of the dilator hub to pass, such as a rigid bump or ring
on the dilator hub, the body portion of the resilient snap member (and thus the
resilient snap member or component) is then configured to move back into its original
shape and/or position [for example into a groove of the dilator]| in order to retain the
dilator hub within the sheath hub to releasably lock the sheath and dilator hubs. Then
when the dilator and thus the dilator hub is pulled back the body portion of the
resilient snap member or component (and thus the resilient snap member or
component) is configured to change its shape and/or move out again to allow the
dilator hub to be removed, allowing the body portion of the snap member or
component (and thus the snap member or component) to go back to its original shape

and/or position.

[0078] In a specific example, the snap member or component comprises a resilient
snap ring or band that is for example oval shaped that is configured to change its
shape to a circular snap ring or band and move out [for example radially] to allow a
raised portion of the dilator hub (such as a bump or a ring) to pass past the resilient
ring or band (specifically past one or more snaps positioned along the body portion
such as the resilient ring or band). The circular resilient ring or band is then
configured to change or move back into its original oval shape (an oval snap ring or
band) and thus its original position (allowing it to be positioned within a groove of the
dilator hub). Specifically, allowing the one or more snaps along the oval resilient
snap ring or band to move into a groove of the dilator hub, in order to retain it within
the sheath hub to releasably couple the dilator hub to the sheath hub using the flexible
locking mechanism. Then when the dilator hub is pulled back the oval snap member
or component can move out again to allow the dilator hub to be removed and the snap
member or component is configured go back to its original oval shape and position

within the sheath hub.

[0079] In some such examples, the snaps along with the resilient snap ring or band

are flexible and are also capable of elastic deformation allowing the assembly of the
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snap ring or band and the snaps to flex out of the way (for example radially) upon
insertion of the dilator and to move back to its original shape and/or place to couple
the sheath hub to the dilator hub. In some such examples, the snaps comprise flexible
tabs that along with the snap ring or band are flexible, where the assembly of the snap
ring or band and flexible tabs flexes and move out of the way upon advancement of
the dilator hub and then moves back to its original shape and/or place to couple the
sheath hub to the dilator hub. In some such embodiments the flexible snap member or
component is moveable into a groove of the dilator hub (for example as it moves
radially back into its original position) and sits within the groove of the dilator hub
and may not hug the wall of the groove. In other embodiments, the flexible snap
member or component is moveable into and sits within the groove of the dilator hub

and may additionally hug the wall of the groove.

[0080] In some embodiments of the present invention, a locking mechanism is
provides that provides a novel solution for releasably coupling two medical devices,
where a moveable coupling member or component or portion is provided within the
sheath hub, where the moveable coupling component or portion [attached or
unattached] is translatable or moveable out of the way of the dilator hub wider portion
(for example radially) as the dilator hub is advanced through and past the opening of
the sheath hub. In some such examples the moveable coupling member or component
comprises a moveable locking member or component. In some such examples the
moveable coupling member or component is a moveable snap member or component.
Then once the dilator hub wider portion is past the moveable component or portion —
the moveable coupling component or portion is then moveable, for example radially,
into the groove of the dilator hub [or in other words dilator hub groove portion| — and
the (component or member which in some examples comprises a flexible snap) is thus
positioned in the dilator groove [and thus coupled thereto] and as such the effective
diameter of the dilator hub is now wider than the sheath hub opening preventing the

dilator hub to be readily retracted from the opening in the absence of force.

[0081] In other words, once the dilator hub has advanced past the moveable member
or component into the sheath hub, the moveable member such as a flexible snap

member or component moves radially back into its original shape or configuration
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enabling the flexible snap member or component [such as a resilient snap ring or
band] to fall into place within the dilator hub groove portion which creates a larger
effective outer diameter of the dilator hub than the sheath hub opening creating an
interference fit for releasably coupling the dilator hub to the sheath hub and
preventing the dilator hub to be decoupled from the sheath hub in the absence of
force. In other words, an interference fit is created between the moveable coupling
member that is seated within the dilator hub groove, and the dilator hub groove. And
the moveable coupling member may be seated loosely within the dilator hub groove.
This arrangement of the coupling member within the dilator hub groove enables
translational locking the sheath and dilator hubs and prevents the dilator hub from
being advanced further into the sheath hub and additionally from being retracted as
well, as the effective diameter of the dilator hub is greater than the opening of the
sheath hub. In other words, the interaction between the moveable coupling member
and the distal inner wall of the sheath hub housing (that defines the opening or space
within which the moveable coupling member is seated) prevents the sheath hub from
being retracted proximally in the absence of force. Similar interaction between the
proximal inner wall of the sheath hub housing and the moveable coupling member
prevent the dilator hub from being advanced further proximally once it is inserted into
sheath hub. Thus the moveable coupling member of the present invention enables

translational locking of the sheath and dilator hubs.

[0082] As such, in some embodiments, the moveable component functions to block
the movement of the dilator hub out of the sheath hub and functions to create an
interference fit to prevent movement of the dilator hub in the absence of force. This
provides a translation locking mechanism where the dilator hub is not able to advance
further into the sheath hub and additionally prevents the dilator from being

retracted/disengaged or removed from the dilator hub in the absence of force.

[0083] In some such embodiments, a portion of the moveable and/or flexible member
or component may be flexible or resilient or the moveable and/or flexible member or
component may be partially flexible or resilient. In some such examples, the

moveable and/or flexible member or component comprises a spring biased member.
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[0084] In other embodiments, the moveable member or component may not be
flexible or resilient, but is functional to move into the groove of the dilator to block
the movement of the dilator hub out of the sheath hub, in the absence of force for
instance. In one such example, the moveable locking member or component may
comprise one or more loose pieces within the sheath hub that move (for example
radially) out of the way when the dilator hub (specifically the dilator hub wider
portion) is advanced into the sheath hub and once the dilator hub is advanced further
such that the dilator hub groove portion is positioned at the axial location of the
moveable locking member or component allowing the loose pieces to fall into place
within the dilator hub groove portion which may create a larger effective outer dilator
than the sheath hub opening creating an interference fit releasably coupling the dilator
hub to the sheath hub and preventing the dilator hub to be decoupled from the sheath
hub in the absence of force. However, once a sufficient force is applied the dilator hub
may be decoupled from the sheath hub by allowing the loose pieces to move radially

out from the groove upon application of a pulling force on the dilator.

[0085] As such in some embodiments of the present invention a locking mechanism is
provided where the dilator has a smaller effective diameter going into the sheath hub
and once in — it has a larger effective diameter by coupling to the member or
component (such as a snap member or component) of/in the sheath hub, preventing it
from exiting in the absence of force [where force is used for decoupling the
component from the dilator hub]. The moveable member or component such as a
moveable locking member or component in the sheath hub that creates an interference
fit/or interacts with the incoming dilator hub preventing it from exiting — for example
by creating a larger effective diameter on the dilator hub. In some such examples, the
moveable member or component of the locking mechanism within the sheath hub is a
flexible component. In other examples the member or moveable component of the
locking component within the sheath hub is a translating or moveable component. In
other embodiments, the locking member or component of the locking mechanism may
be flexible and/or moveable, and functions to block the movement of the dilator hub

out of the sheath hub in the absence of force. In some such embodiments, the



CA 03099464 2020-11-04

WO 2019/215623 PCT/IB2019/053755

10

15

20

25

17

moveable locking member or component comprises a flexible locking member or

component, for example comprising a resilient material as noted above.

[0086] Some such embodiments of the present invention provide an audible click
when the flexible or moveable snap member or component of the snap fit mechanism
co-operatively or interacts with the dilator hub to enable engagement or coupling
between the dilator hub and the sheath hub, and functions to provide the user with an
audible indication — such as a clicking sound, indicating that the two hubs have been
coupled or effectively locked together. In some such embodiments as noted above, the
snap member of component may comprise one or more snaps positioned along a
portion thereof such as a body portion, such as a resilient ring or band. In some such
examples, the snaps may function to create audible sound or indictor such as a
clicking sound to indicate that the two hub portions have been coupled or alternatively

to indicate when the two hub portions are then disengaged.

[0087] As such embodiments of the present invention provide locking mechanisms
that overcome one or more disadvantages of prior art locking mechanisms such as
existing snap fits that have a rigid ring or bump on the dilator hub that must press into
a mating feature on the sheath hub, as such embodiments of the present invention
avoid the disadvantages of locking mechanisms that involve plastic deformation of
the bumps/detents on the sheath/dilator hubs, and as such locking mechanism as
presently disclosed herein can solve one or more problems of prior art locking
mechanisms such as degrading with use, providing insufficient retention force,

providing insufficient tactile feedback, and/or generating debris.

A releasable coupling mechanism

In some embodiments of the present invention as shown in Fig. 1A, a releasable
coupling mechanism 300 is provided for releasbly coupling two members such as a
first mating member 100 and a second mating member 200.  As additionally shown
in Figs. 1B and 1C, the releasable coupling mechanism 300 comprises a coupling
member or component 1000 associated with a first mating member 100 for releasably

coupling or engaging a second mating member 200 to the first mating member 100,
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where the second mating member 200 is receivable by the first mating member 100,
for example through an opening 112 thereof. In some such examples, the coupling
member 1000 is positioned inside or held within the first mating member 100, as

shown in Fig. 1B.

[0088] In some such embodiments, the coupling member 1000 has a first state 1000A
and a second state 1000B [shown in Figs. 7A-7B] and is moveable there-between to
enable the second mating member 200 to be coupled to the first mating member 100.
Specifically, the coupling member 1000 is moveable from the first state 1000A into a
second state 1000B upon insertion of the second mating member 200 into the first
mating member 100 to allow passage of the second mating member 200 and the
coupling member 1000 is moveable thereafter into the first state 1000A to couple the
second mating member 200 to the first mating member 100, discussed further herein

below.
Releasable Coupling Assembly

[0089] In accordance with some embodiments of the present invention releasable
coupling assembly 400 is provided that comprises the first mating member 100 and a
coupling mechanism 300 as described herein above, as shown in Figs. 1A, 1B and 1C.
More specifically, the releasable coupling assembly 400 comprises, the first mating
member 100 and a coupling mechanism 300 comprising a coupling member 1000
associated with the first mating member 100 for releasably coupling a second mating
member 200 receivable by the first mating member 100, to the first mating member
100. As noted hercin above, the coupling member 1000 has a first state (or
configuration) 1000A and a second state (or configuration) 1000B as shown in Figs.
7A and 7B, as discussed further herein below. As noted herein, the coupling member
1000 is moveable or deflectable from its first state 1000A (Fig. 7A) into its second
state 1000B (Fig. 7B) upon insertion of the second mating member 200 into the first
mating member 100, as shown, to allow passage of the second mating member 200
there-through and is moveable thercafter into its first state (Fig. 7A) to couple the
second mating member 200 to the first mating member 100 of the releasably coupling

assembly 400 as shown in Figs. 1A and 1D.
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Releasable Coupling System

[0090] As an overview of embodiments of the present invention, in some
embodiments of the present invention a coupling system 500 is provided as shown in
Figs. 1A and 1D, comprising a releasable coupling mechanism 300 for coupling two
mating members 100, 200 In the embodiment shown, a releasable coupling system
500 is provided that comprises a first mating member 100, a coupling mechanism 300
comprising a coupling member 1000 associated with the first mating member 100 as
shown in Fig. 1B, and a second mating member 200 that is receivable by the first

mating member 100 to be secured thereto by the coupling member 1000.

[0091] For example, the releasable coupling system comprises a releasable coupling
system 500 comprises a releasable coupling mechanism or releasable locking
mechanism 300 that allows for releasably coupling two mating members 100, 200 that
may comprise two devices 102, 202 such as two medical devices such as a sheath 120
and a dilator 220. Specifically, the releasable coupling system comprises a coupling
mechanism comprising a coupling member 1000, a first mating member that houses
or retains the coupling member 1000 (as shown in Fig. 1B), and a second mating
member 200 that is receivable by the first mating member 100 (for example through
an opening 112, to be coupled to the first mating member 100 by the coupling
member 1000.

[0092] In one such embodiment, the first mating member 100 of the releasable
coupling system 500 comprises a first handle portion 110 of a first medical device
such as a sheath 120. In the example shown, the sheath 120 comprises a sheath hub
122 defining a housing 124, as shown in Fig. 1D, comprising an opening 112 (as
additionally shown in Figs 1B and 1C) for receiving the second mating member 200
there-through as shown in Figs. 1A and 1D. Thus, in such embodiments of the
releasable coupling system 500 of the present invention, the first mating member 100
comprises a housing 124, as illustrated in Fig. 1D. In some such examples, the
coupling member 1000 is functionally coupled to the housing 124 of the first mating
member 100, where it may not necessarily be attached or coupled but is functional to

interact with the housing upon insertion and removal of the second mating member
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200 from the first mating member 100, interaction with the housing is provided in
additional detail herein and encompasses functional coupling as the term is used

herein.

[0093] Additionally in the embodiment shown, the releasable coupling system 500
includes the coupling mechanism 300 comprising the coupling member 1000 ( such as
a substantially oval disc shaped coupling member 1600 as additionally shown in Figs.
6A-6D) for securing the second mating member 200 that is inserted into the first
mating member 100 as shown in Fig. 1D. In some examples, the coupling member
1000 is held within the first mating member 100. In some examples, the coupling

member 1000 is seated or positioned within the mating member.

[0094] The releasable coupling system 500 additionally comprises the second mating
member 200 that is configured to be inserted within and received by the first mating
member 100. In some such embodiments, the second mating member comprises a
second handle portion 210 of a second medical device 202 or a part of (such as a
dilator 220, shown in Figs. 1C and 1D) therein, that is received by the opening 112.
The second handle portion 210 comprises a dilator hub 222 comprises a second
handle wider portion 226 for example such as ridge or a bump/ring 228 and a second
handle groove portion or groove 0224 (as shown in Figs. 2A(i), 2A(i1)) for receiving a
portion of the coupling member 1000, such as snaps 1630 of a substantially oval disc

shaped coupling member 1600 (as shown in Fig. 6A(iii)).

[0095] As noted herein above for the coupling mechanism 300, in the coupling
system 500, the coupling member 1000 has a first state or configuration 1000A and a
second state(or configuration 1000B as shown in Fig. 7A and 7B, where the coupling
member 1000 is moveable from its first state 1000A (which for this particular
example relates to a coupling member 1000 having a substantially oval disc shaped
configuration 1600 where in the first state the coupling member has or retains its
substantially oval disc shaped configuration as shown in Fig. 7A) where it is
moveable into its second state 100B (where the substantially oval disc shaped
coupling member 1600 moves or flexes into a substantially round or circular disc

shaped configuration as shown in Fig. 7B) upon insertion of the second mating
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member 200 into the first mating member 100 to allow passage of the second mating
member 200 there-through and is moveable thereafter into its first state (it goes back
into its substantially oval disc shaped configuration as shown in Fig. 7A for this
particular example) to couple the second mating member 200 to the first mating

member 100. This mechanism i1s discussed further herein below.

[0096] As noted above, in some embodiments of the releasable coupling system, the
second mating member 200 comprises a groove 226, and once the coupling member
1000 moves from its second state 1000B to its first state 1000A, the coupling member
1000 is receivable within the groove 226 of the second mating member 200 defining a
co-operative engagement/arrangement 1226 there-between for releasably coupling the

first 100 and second 200 mating members together.

[0097] In one specific example as discussed herein above with respect to Figs 7A-
7D, once the coupling member 1000 moves from its second state 1000B to its first
state 1000A, specifically with respect to the substantially oval disc shaped coupling
member 1600. I.e once the coupling member 1600 moves from its substantially round
or circular disc shaped configuration in its second state as shown in Fig. 7B, back to
its substantially oval disc shaped configuration 1000A as shown in Fig. 7A, it is
receivable within the groove 226 of the second mating member 200 defining a co-
operative engagement or arrangement 1226 there-between for releasably coupling the

first 100 and second 200 mating members together.

[0098] In accordance with a releasable coupling system 500 of the present invention,
in some embodiments the coupling member 1000 defines a first corresponding co-
operative engagement feature or portion 1006 as shown in Fig. 6D(i), where in some
examples, the first corresponding co-operative engagement feature 1006 comprises
snaps 1030 of the coupling member 1000, such as snaps 1630 of the substantially oval
disc shaped coupling member 1600. In some such examples, a second corresponding
co-operative engagement feature/portion 206 is provided on the second mating
member 200, which in some examples comprises a groove 226 of the second mating
member 200, as shown in Fig. 6B and as shown in Figs. 2A(1), 2A(i1) as discussed

previously herein.
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[0099] In the releasably coupling system 500 as shown in Fig. 6B, in accordance with
some examples of the present invention, wherein the first corresponding co-operative
engagement feature or portion 1006 of the coupling member 1000 is operable to co-
operatively engage to the second corresponding co-operative engagement feature or
portion 206 of the second mating member 200 defining a co-operative
engagement/arrangement there-between the first and second corresponding portions

1006, 206 to for releasably coupling the first and second mating members 100, 200.

[00100] In some such embodiments of the releasable coupling system 500, the
releasable coupling mechanism 300 comprises and provides a translational locking
mechanism for preventing the first and second mating members 100, 200 from
moving translationally with respect to one another. In some such examples, the
coupling member 1000 is functionally coupled to the housing 124 of the first mating
member 100. In some such examples, the housing 124 for example in the case of a
sheath 120 a housing base portion 124b and sheath hub cap 126. In some such
examples the sheath hub 122 comprises a hub portion 125 that is coupled to the
housing 124. The housing 124 for example as defined by housing base portion 124b
and sheath hub cap 126 interacts with the coupling member 1000 to prevent
translational movement of the second mating member 200 with respect to the first

mating member 100.

[00101] As described hercin above, as shown in Fig. 6A(iii) and 6A(iv), the
coupling member 1000 of the coupling mechanism 300 interacts in co-operative
engagement [at least functionally] with the second mating member 200, and
functionally engages the two in the absence of force. The housing 124 interacts to
prevent movement of the coupling member translationally in the proximal and distal
directions [specifically the sheath hub cap 126 prevent proximal retraction of the
second mating member 200 such as a dilator 220 and the base of the housing base
portion 124b prevents distal movement of the mating member 200 such as the dilator
220 preventing further advancement of the dilator 220 into the sheath 120, and as
such translationally locking the first mating member [such as the sheath 120] and the

second mating member [such as the dilator 220].
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Releasable coupling member

[00102] As above, in embodiments of the present invention, a releasable
coupling mechanism 300 is provided comprising a coupling member 1000, where the
releasable coupling mechanism comprises a translational locking mechanism
preventing the first and second mating members 100, 200 from moving translationally
with respect to one another. In other words the coupling member 1000 enables

translational locking of the first and second mating members 100, 200.

General coupling member [General housing configuration — coupling member is

functionally coupled to the housing]

[00103] As described herein above, some embodiments of the present invention
provide a releasable coupling mechanism 300 where the coupling mechanism 300
further comprises a housing 124 of the first mating member 100 wherein the coupling
member is functionally coupled to the housing 124 of the first mating member 100
and functions to retain the second mating member 200 once it is inserted into the
housing 124. The coupling member 1000 is moveable to couple to the second mating
member 200 to secure it to the first mating member. The coupling member 1000 is
additionally configured to interact 124 with the housing to prevent removal of the
second mating member 200 in the absence of force and to prevent translational
movement of the coupling member 100 and thus the second mating member 200
coupled thereto, either distally prevent further advancement into the first mating
member 100 or retraction distally. The interaction may comprise the coupling member
1000 abutting against the proximal inner surface of the housing 124 or a distal inner

surface of the housing 124 to prevent translation thereof.

[00104] In some such examples of a releasable coupling mechanism 300 of the
present invention, for example as shown in Figs. 1A-1D, the coupling member 1000 is

held within the first mating member 100, for example within the housing 124.

[Coupled/attached housing configuration- coupling member is coupled to the

housing]
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Straight cantilever and u-shaped cantilever

[00105] In some such embodiments, where the coupling member 1000 is
functionally coupled to the housing 124, the coupling member 1000 is coupled to a
housing 124 of the first mating member 1000, with reference to Fig. 2A-2B, as well as
Figs. 3A-3C, 4A-4C, Figs. SA-5F. In some such examples, the coupling member 1000
is attached to the housing 124.

Straight cantilever [coupling member is integrally formed with the housing]

[00106] With specific reference now to Figs. 2A(1)-2A(i1), and additionally
2B(1)-2B(ii), the coupling member 1000 is formed integrally with the housing 124 of
the fist mating member 100, specifically a first 102 such as a medical device such as
the sheath 120 as noted herein above. In some such embodiments of a releasable
coupling mechanism 300, the coupling member 1000 comprises at least one cantilever

1010 as shown.
Straight cantilever

[00107] In the example shown in Figs 2A(i)-2B(ii), the at least one cantilever
comprises 1010 comprises at least one straight or simple cantilever 1200, as shown. In
the specific instance of this example the at least one straight or simple cantilever 1200
is formed integrally with the housing 124 (for example with a cap thereof such as a
sheath hub cap 126) shown in Fig. 2A(i1). In some such embodiments, the coupling
member 1000 comprising the straight or simple cantilever 1200 comprises a flexible
coupling member, it is able to flex from its first state or configuration 1000A [as
shown in Fig. 2A(i)], for example radially outwards into its second state or
configuration 1000B (as shown by directional arrows R), to allow the second mating
member 200 to pass through the opening 112 of the first mating member 100, and
then the straight or simple cantilever 1200 flexes back into its [Fig. 2A-2B]

[00108] In the illustrated example of the the at least one straight or simple
cantilever comprises one or more retaining arms or members 1212 as shown in Fig.

2A(1). In some such embodiments, the one or more retaining arms or members 1212
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terminate in one or more snaps 1230. In additional examples as shown in Figs.
2B(1),(i1) the at least one straight or simple cantilever 1200 comprises two or more
straight or simple cantilevers 1200x, 1200y as shown (or at least two cantilevers

1200x, 1200y as shown).

[00109] In the embodiment shown, each of the two or more straight or simple
cantilevers 1200x, 1200y is deflectable to move from the first state 1000A into a
second state 1000B upon insertion of the second mating member 200 into the first
mating member 100 to allow passage of the second mating member 200 there-through
and the coupling member 1000 is capable of retuming thereafter into the first state
1000A to couple the second mating member to the first mating member as shown in
Fig. 2B(i1). As noted above, in some examples each of the two or more straight or
(simple) cantilevers 1200 is deflectable in a radial direction to move between the first

state 1000A and the second state 1000B.

[00110] Still furthermore, in the embodiments illustrated in Figs. 2A(1)-2B(ii)
of the releasable coupling mechanism 300, each of the two or more straight or simple
cantilevers 1200 is moveable in a plane P1 that is substantially in plane with the
direction of advancement D of the secondary mating member 200 into the housing
124 for insertion therein. [Fig. 2A]. In other words each of the two or more straight or
simple cantilevers 1200 is moveable in a plane P1 that is substantially in plane with a
plane D1 that is substantially in plane with the direction of advancement D (or

altematively direction of removal) of the secondary mating member 200.
U-shaped cantilevers [coupling member is attached to the housing]

[00111] In some embodiments, of the present invention, as discussed
previously herein above, the coupling member 1000 is functionally coupled to the
housing 124. In an example of this, the coupling member 1000 is held within the
housing. In a specific instance, the coupling member 1000 is coupled to a housing 124
of the first mating member 1000, as discussed previously with reference to Fig. 2A(1)-

2B(ii) above, as well as Figs. 3A-3C, 4A-4C, Figs. 5A-5F.
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[00112] With reference now to Figs. 3A(1)-3C, 4A-4C, Figs. 5A-5F, similar to
examples discussed previously herein above, the releasable coupling mechanism 300
of the coupling system 500 comprises a coupling member 1000 comprising at least
one cantilever 1010 (as shown in Figs. 3B, 3C, and additionally Figs. 4B,4C and Figs
5B, 5C) to enable a second mating member 200 of the coupling system 500 to be
coupled to the fist mating member 100, where the coupling member 100 is held
within the housing 124. In some such examples, the coupling member 1000 is
attached to the housing 124. In some such embodiments, the coupling member 1000
comprises at least one u-shaped cantilever 1300 as shown, which in some instances
comprises an elastic u-shaped cantilever 1300 that is substantially ¢lastic. In some
such embodiments, as shown in Fig. 3A(1)-3D, 4A-4C, 5A-5F, the at least one u-

shaped cantilever 1300 comprises a pair of u-shaped cantilevers 1300,
Standard U-shaped cantilever
coupling member coupled to the housing

[00113] With reference now to Figs. 3A(i) and 3A(iii1), as well as Figs. 3D(i)
and 3D(i1), the one or more one u-shaped cantilevers 1300 are held within the housing
124, specifically a housing base portion 124b that holds the substantially u-shaped
cantilever 1300. In some examples, the housing base portion 124b is coupled to a hub
portion 125. The substantially u-shaped cantilever 1300 is substantially held within
and coupled to the housing base portion 124b. As shown, in some such embodiments,
the substantially u-shaped cantilever 1300 is substantially exposed along a proximal
face therecof and forms the proximal outer face of the first mating member 100 as
shown in Fig. 3A(i). In some such embodiments, the coupling member 1300
comprises a pair of standard u-shaped cantilevers 1301, as shown in Figs. 3A(i) to
D(i), where the distal to proximal cross-section view as shown in Figs. 3B and 3C

defines substantially u-shaped cantilevers.
Coupling member is contained within the housing

[00114] Altematively, in some such embodiments of the present invention, as

shown in Figs. 5A(1), 5A(i1), and 5A(ii), the pair of u-shaped cantilevers are
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substantially contained within the housing 124 defining substantially contained u-
shaped cantilevers 1303, as shown in Fig. 5A(iv). Specifically, as shown in Figs.
5A(1) and 5A(ii1) the u-shaped cantilevers 1300 are substantially contained within or
retained by the housing 124 as defined by the housing base portion 124b and a hub
cap 126 that together define the housing 124. In the illustrated embodiment, the
housing base portion 124b is formed integrally with the hub cap 126, and thus the
housing 124 of the first mating member 100 of the coupling assembly 400, is formed
integrally and comprises a substantially unitary construction or piece. As such, the u-
shaped cantilevers 1300 are substantially contained within the integrally formed

housing 124.

[00115] Altematively in some additional embodiments, as shown in Figs.
5D(), 5D(i), 5D(ii), and 5D(iv), the housing 124 is formed from a two part housing,
comprising a housing base 124b and a separate hub cap such as a sheath hub cap 126
that are coupled together for example using a snap fit arrangement as shown in
Fig 5E(i). As such, in some embodiments, the housing 124 comprises a housing base
124b and hub cap 126 and the u-shaped cantilevers are substantially contained within
the housing base 124b and the hub cap 126 that together function to retain the
substantially u-shaped cantilevers 1300 within the housing as shown in Fig. 5E(ii),

defining contained u-shaped cantilever coupling members 1303 as above.
Standard U-shaped cantilever — insertion and removal forces

[00116] In the example shown the U-shaped cantilevers have retaining snap
arms or members 1312 that terminate in snaps 1330 as shown in Fig. 3B, 3C (as well
as Figs 4B, 4C and 5B, 5C). The snaps additionally have dual ramps 1333A, 1333B,
where the first ramp 1333A of said dual ramps defines an insertion force and where
the second ramp 1333B of said dual ramps defines the removal force where the ramp
angles (Fi, Fr) create a component of force that compresses the snaps 1333. In some
such examples, the angles on the first and second ramps (or in other words insertion
and removal ramps) 1333A, 1333B may be varied to define respective insertion and
removal forces. In some such examples, the first and second ramps 1333A, 1333B

have varying (different) ramp angles defining varying (different) respective removal
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and msertion forces. In other examples, the first and second ramps 1333A, 1333b
have substantially equivalent ramp angles defining substantially equivalent removal

and insertion forces.

[00117] In the specific example shown in Figs. 3B, 3C, (and additionally in
Figs. 5B, 5C and Figs. 5F(i), 5F(ii)) the insertion force and the removal force may be
varied. In some instances, the force may be varied by a moment created on the snap
arm 1312, Specifically as shown in Fig. 3B, 5B and 5F(i), as the second mating
member 200 is advanced into the first mating member 100, the insertion force will
create a moment on the snap arm or member 1312 which will increase the force
required to overcome snap (in other words the force required to move the
substantially u-shaped coupling member 1300 from its first configuration 1000A into
its second configuration. In still other words, in some embodiments, the coupling
member 1000 such as u-shaped coupling member 1300 is effectively biased in first
state or configuration 1000A, and the moment on the snap arm 1312 will effectively
increase the force required to overcome this bias in order to move the u-shaped

coupling member into its second state or configuration.)

[00118] Conversely, upon removal of the second mating member 200 from the
first mating member 100 as shown in Fig. 3C (and additionally Figs. 5C and 5F(ii)),
the removal force will create a moment on the snap arm 1312, which will decrease the
force required to overcome snap (in other words the force required to move the
substantially u-shaped coupling member 1300 from its first configuration 1000A into
its second configuration. In still other words, in some embodiments, the coupling
member 1000 such as u-shaped coupling member 1300 is effectively biased in first
state or configuration 1000A, and the moment on the snap arm 1312 will effectively
decrease the force required to overcome this bias in order to move the u-shaped
coupling member into its second state or configuration.) In some such embodiments,
the angle of the second or removal ramp 1333B may be provided as a relatively steep
angle for example in comparison to the angle of the first or insertion ramp 1333A, in
order to increase the removal force to provide relatively uniform insertion and

removal forces.
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Inverted U-shaped cantilever — coupling member contained with the housing

[00119] In other embodiments of the present invention, as illustrated in Figs.
4A(1), 4A(1), 4AGii) and 4A(iv), the coupling member 1000 comprising u-shaped
cantilevers 1300 comprises a pair of inverted u-shaped cantilevers 1302 . As
additionally illustrated in Figs. 4A(i), 4A(ii), 4A(iii) and 4A(iv), the substantially u-
shaped cantilevers 1300 are held within the housing 124, specifically the base portion
125b of the housing 124, as shown and form the proximal face of the first mating
member 100 (specifically with reference to Fig. 4A(iv). In these embodiments, the
coupling members 1000 comprising the u-shaped cantilevers 1300 are coupled to the

housing 124, specifically base portion 125b of the housing 124.

[00120] Similar to embodiments discussed previously with respect to Fig. 3B
and 3C, in the specific example shown in Figs. 4B, 4C, the insertion force and the
removal force may be varied. In some instances the force may be varied as a result of
a moment created on the snap arm 1312, Specifically as shown in Fig. 4B, as the
second mating member 200 is advanced into the first mating member 100, the
insertion force will create a moment on the snap arm or member 1312 which will
decrease the force required to overcome snap (in other words the force required to
move the substantially u-shaped coupling member 1300 from its first configuration
1000A into its second configuration. In still other words, in some embodiments, the
coupling member 1000 such as u-shaped coupling member 1300 is effectively biased
in first state or configuration 1000A, and the moment on the snap arm 1312 will
effectively decrease the force required to overcome this bias in order to move the u-

shaped coupling member into its second state or configuration.)

[00121] Conversely, upon removal of the second mating member 200 from the
first mating member 100 as shown in Fig. 4B, the removal force will create a moment
on the snap arm 1312, which will increase the force required to overcome snap (in
other words the force required to move the substantially u-shaped coupling member
1300 from its first configuration 1000A into its second configuration. In still other
words, in some embodiments, the coupling member 1000 such as u-shaped coupling

member 1300 is effectively biased in first state or configuration 1000A, and the
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moment on the snap arm 1312 will effectively increase the force required to overcome
this bias in order to move the u-shaped coupling member into its second state or

configuration.)

[00122] In some such embodiments, the angle of the first or insertion ramp
1333B may be provided as a relatively steep angle for example in comparison to the
angle of the second or removal ramp 1333A, in order to increase the required

insertion force to provide relatively uniform insertion and removal forces.
U-shaped cantilever - structure

[00123] In some such embodiments of the present invention, as shown in Figs.
3A(1)-3D(1), 4A1)-4C, 5A31)-5F(i1)], the coupling member 1000 comprising the u-
shaped cantilever 1300 comprises a moveable coupling member 1000 where it is
moveable between the first and the second states 1000A, 1000Bf. Additionally, in the
examples shown, the coupling member 1000 comprises a flexible coupling member,
specifically the u-shaped cantilever 1300 is flexible enabling the cantilever arms 1312
to flex between the first state 1000A and the second state 1000B. In still further
examples of the coupling member 1000 that embodies the u-shaped cantilever 1300,
the u-shaped cantilever 1300 and thus the cantilever arms 1312 comprise a resilient

material, thus defining a resilient coupling member 1000.

[00124] In still further embodiments of the present invention, the coupling
member 1000 comprises an ¢lastic coupling member that is elastically deformable to
transition between the first and the second states 1000A, 1000B and substantially
avoids plastic deformation. In some such examples, the coupling member 1000
remains in the elastic region of the strain curve. Thus, in some embodiments where
the u-shaped cantilever 1300 is provided as outlined herein, the cantilever sections,

specifically the cantilever arms 1312 are elastically deformable.

[00125] In some such embodiments, each of the pair of u-shaped cantilevers
1300 is deformation, specifically elastically deformable to move from the first state
1000A into a second state 1000b upon insertion of the second mating member 200

into the first mating member 100 to allow passage of the second mating member 200
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there-through and the coupling member 1000 defined by the u-shaped cantilever 1300
is capable of retuming thereafter into the first state 1000A to couple the second
mating member 200 to the first mating member 100. In some such examples, each of
the pair of u-shaped cantilevers 1300 is elastically deformable in a radial direction to
move between the first state 1000A and the second state 1000B, for example as
shown in Figs. 3B-3C, 4B-4C, 5B-5C).

[00126] In some such embodiments, each of the pair of u-shaped cantilevers
1300 is moveable in a plane P1 as shown in Fig. 3B (but is applicable to Figs. 3C,
4B.4C, 5B, 5C as well) that is substantially in plane with the direction D of
advancement of secondary mating member into the housing for insertion therein (or

removal therefrom).

[00127] In other words cach of the pair of u-shaped cantilevers 1300 is
moveable in a plane P1 that is substantially in plane with a plane DI that is
substantially in plane with the direction of advancement D (or alternatively direction
of removal) of the secondary mating member 200 into/from the first mating member
100.

[00128] Alternatively in some embodiments, the pair of u-shaped cantilevers
1300 is moveable in a plane p2 that is perpendicular to the direction D of
advancement of second mating member200 into the housing 124 for insertion therein

(extending into and out of Fig.3B as shown.
Substantially annular cantilever — coupling member contained with the housing

[00129] In alternate embodiments of the present invention, as shown in [Figs.
6A(1)-6F(iv), 7A-7D, 8A-8F(iii), 13A-13D, 14A-14F(iii)], a releasable coupling
member 1000 is provided where the coupling member 1000 is substantially contained
or retained within the housing 124. In the embodiments shown the coupling member

1000 is substantially free floating or loose within the housing 124.

[00130] Specifically with reference to Figs. 6A(i)-6F(iv), in accordance with an

embodiment of the present invention a coupling mechanism 300 is provided
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comprising a coupling member 1000 comprises at least one cantilever 1010 (or in
other words a cantilever portion or segment 1010), as shown in Fig. 6D(). In the
illustrated example, the at least one cantilever 1010 comprises a simply supported
beam configuration. Specifically as shown, the at least one cantilever 1010 comprises
two cantilevers 1010 (or in other words comprises a pair of cantilever portions or

segments).

[00131] With reference again to Fig. 6D(i), a pair of cantilevers 1010 that are
coupled together. As shown in some embodiments, the two cantilevers 1010 comprise
two substantially straight segments (S) (or in other words substantially straight
portions or sections) that are coupled together using one or more arcuate segments
(C), as shown in Fig. 8A. In a specific instance of this as shown, each of the two
straight segments (S) of the cantilevers 1010 are coupled together at each of their

respective ends by an arcuate (C) segment.

[00132] In some of the embodiments shown, cach of the two cantilevers 1010
comprise deflectable portions or regions, where each of these deflectable portions are
defined by a simply supported beam configuration. In the specific configuration
shown, the substantially straight segments (S) define the deflectable portions where
maximum deflection (M) is substantially along the mid-point of the substantially
straight segments (S). In some such examples, each of the deflectable portions
comprise one or more retaining arms 1612 where the one or more retaining arms

comprise one or more snaps 1630.

[00133] In one specific example, the coupling member 1000 in accordance with
a coupling mechanism 300 of the present invention, comprises a substantially annular
disc shaped configuration 1601, [or in other words the coupling member substantially
comprises an annular disc] similar to the configurations shown in Figs. 7A and 7B. In
a specific instance of this example, the coupling member 1000 comprises a
substantially oval disc shaped configuration [or in other words the coupling member
substantially comprises an oval disc], with reference again to Figs. 6D(i) and Fig. 8A.
As a feature of this, the substantially oval disc shaped coupling member 1600

comprises one or more retaining arms 1612 that terminate in one or more snaps 1630.
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[00134] In the embodiments illustrated in Figs. 6A(i)-6F(iv), 7A-7D, 8A-
8F(ii1), 13A-13D, 14A-14F(iii1), the substantially oval disc shaped coupling member
1600 is functionally coupled to the housing 124 but in this particular embodiment it is
substantially not coupled or remains unattached or unengaged to the housing during
use so that it is moveable feely within the housing 124. Specifically with reference to
Figs. 6D(i1), 6E(i) and 6E(ii), the the substantially oval disc shaped coupling member
1600 is housed within a housing base portion 124b of a sheath hub 122 and is retained
therein by the sheath hub cap 126. As such, the combination of the housing base
portion 124b and the sheath hub cap 126 form an enclosure to enclose the
substantially oval disc shaped coupling member 1600 therein as additionally shown in

Fig. 6F ().

[00135] As outlined previously herein above with reference now to Fig. 6E(ii), (as
well as Fig. 6F(1) 6F(i1), 6F(iii) which show an alternate second mating member 200)
the housing 124, for example as defined by housing base portion 124b and sheath hub
cap 126 interacts with the substantially oval disc shaped coupling member 1600 to
prevent translational movement of the second mating member 200 with respect to the
first mating member 100, once the second mating member 200 is inserted into the first

mating member 100 as shown in Fig. 6F(iv).

[00136] In some such examples , The housing 124 interacts to prevent movement
of the coupling member translationally in the proximal and distal directions
[specifically the sheath hub cap 126 prevent proximal retraction of the second mating
member 200 such as a dilator 220 and the base of the housing base portion 124b
prevents distal movement of the mating member 200 such as the dilator 220
preventing further advancement of the dilator 220 into the sheath 120, and as such
translationally locking the first mating member [such as the sheath 120] and the
second mating member [such as the dilator 220]. Furthermore, as shown in Figs. 6B
and 6C, the substantially oval disc shaped coupling member 1600 and specifically the
snaps 1630 thereof will rub against the distal face 124f of the housing base portion
124b, and the friction will thereby increase the insertion force as shown in Fig. 6B.
Conversely, the substantially oval disc shaped coupling member 1600 and specifically
the snaps 1630 thereof will rub against the proximal face 126f of the sheath hub cap
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126, and the friction will thereby increase the removal force. In some such examples,
the substantially oval disc shaped coupling member 1600 is functionally coupled to
the housing 124 in that it may not necessarily be attached or coupled (as provided in
this embodiment) but is functional to interact with the housing upon removal or
insertion of the second mating member 200 to facilitate insertion and removal of the

second mating member 200 and coupling it to the first mating member 100.

[00137] In some such embodiments of the present invention, the coupling
member 1000 such as the substantially oval disc shaped coupling member 1600
comprises a substantially flexible coupling member 1000. In specific embodiments of
the present invention, as shown in Figs. 7A-7D, the substantially oval disc shaped
coupling member 1600 is deformable, wherein the coupling member comprises an

elastic coupling member that is elastically deformable.

[00138] In other words in some embodiments of the present invention, the
coupling member 1000 substantially comprises a snap ring or band 1601, which may
have a configuration as shown in Figs. 7A or 7B. In a specific example, the coupling
member 1000 comprises a substantially oval snap ring or band 1600 as additionally
shown in Fig. 8A. In some such embodiments, the coupling member 1000 comprises a

substantially annular cantilever.
Substantially annular cantilever — function

In the embodiments shown where the coupling member 1000 comprises a
substantially oval disc shaped coupling member 1600, the coupling member 1000 that
has a substantially oval disc-shaped configuration in its first state 1000A (Fig. 7A)
and substantially round or circular disc-shaped configuration in its second state 1000B
(Fig. 7B). The substantially oval disc shaped coupling member 1600, is deflectable to
move (for example radially) from its oval disc-shaped configuration in its first state or
configuration 1000A into its substantially round or circular disc-shaped configuration
100B in its second state upon insertion of the second mating member 200 into the first
mating member 100, as shown in Fig. 6B and Fig. 8B, to allow passage of the second

mating member 200 there-through and the a substantially oval disc shaped coupling
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member 1600, is capable of returning thereafter into the first state 1000A defined by
the oval configuration to couple the second mating member 200 to the first mating

member 100 , as shown in Fig. 6C and Fig. 8F(iii).

[00139] Altematively, the substantially oval disc shaped coupling member
1600 (or altematively substantially oval snap ring or band 1600) has a first engaging
configuration in its first state 1000A which comprises a substantially oval disc shaped
configuration [or a substantially oval configuration] and wherein the coupling
member has a second non-engaging configuration in its second state 1000B which
comprises a substantially circular disc shaped configuration [or a substantially round
or circular configuration]. The substantially oval disc shaped coupling member 1600
is moveable (for example radially) into its second non-engaging configuration
comprising the substantially circular disc shaped configuration upon insertion of the
second mating member 200 into the first mating member 100 (Figs. 6B and 8F(i)) to
enable the second mating member 200 to advance therein and is moveable thereafter
into its first engaging configuration comprising the substantially oval disc shaped
configuration (as shown in Fig. 6C, Fig. 8F(iii)) to couple the second mating member

200 to the primary or first mating member 100.

[00140] In some such examples, with reference to Figs. 6F(i), 6F9ii), 6F(iii),
6F(iv)the substantially oval disc shaped coupling member 1600 (or alternatively
substantially oval snap ring or band 1600) is elastically deformable to move between
the first state 1000A and second state 1000B. More specifically in some examples, the
substantially oval disc shaped coupling member 1600 (or alternatively oval snap ring
or band is moveable outwards, for example radially, into its second non-engaging
configuration having a substantially round configuration 1000B upon insertion of the
second mating member 200 into the housing of the first mating member 100 [to allow
the second mating member 200, specifically to allow a raised portion of the dilator
hub 222 (such as a bump or a ring 228) to advance into the housing 124 of the first
mating member 100 (to pass past the substantially oval disc shaped coupling member
1600 (or alternatively resilient snap ring or band) specifically past one or more snaps
1630 positioned along the body of the coupling member|. The substantially oval disc

shaped coupling member 1600 is moveable thereafter into its first engaging
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configuration comprising a substantially oval configuration 1000A to couple the
second mating member 200 to the primary or first mating member 100 (in other words
the circular resilient ring or band is then configured to change or move back into its
original substantially oval shape or configuration (a substantially oval snap ring or
band) and thus its original position (allowing it to be positioned within a groove 226

of the dilator hub 222.

[00141] As noted herein, wherein the substantially oval disc shaped coupling
member 1600 is ¢lastically deformable in a radial direction [R] (as outlined in Figs.
6B, 6C and Figs 8B, 8C) to move between the first state 1000A and the second
state1000B.

Snap Force being independent of the hub length

[00142] In some embodiments of the each of the pair of cantilevers 1010 of the
substantially oval disc shaped coupling member 1600 (as shown in Fig. 6D(i), Fig.
8A) is moveable in a plane [P2] that is perpendicular to the direction of advancement

[D] of secondary mating member 200 into the housing 124 for insertion therein.

[00143] In some such embodiments, the snap force [i.c. the force required for
coupling the second mating member 200 to the first mating member 100 using the
coupling mechanism 300] is independent of a proximal length of the first mating
member 100. In other words, the force required to enable the substantially oval disc
shaped coupling member 1600 to move from its first state 1000A to its second state
1000B to enable coupling, is independent from the length of the first mating member
100, such as a length of a medical device hub such as a dilator hub 122. As a result in
some such examples, the frictional forces from insertion of the second mating
member into the first mating member 100 against the coupling member 1000 can be
minimized and as a result there is reduced drag. As a result additional frictional forces
are substantially not introduced and are not additive to the snap force required to
deflect the coupling member 1000 to enable coupling or in other words snapping in
and snapping out of the second mating member 200. As such the insertion and

removal forces are substantially determined by the coupling member 1000
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(specifically the substantially oval disc shaped coupling member 1600 with reference

to Figs 8A, Fig 8F(ii)) which may alternatively be referred to as a racetrack.

[00144] In some embodiments of the present invention the insertion and

removal force [Fi] and [Fr] are about 15 Newtons. In other embodiment.
Coupling member is flipped sideways so it isn’t obstructing view of the valve

[00145] In some embodiments of the present invention, as shown in Fig. 8F(i)
and Fig. 8Ff(iii), the first mating member 100, specifically comprising a first device
102 comprising a medical device (such as a sheath 120) has a medical device hub 104
that further comprises a valve 150, wherein the coupling member 1000 (specifically
the substantially oval disc shaped coupling member 1600) is oriented in a plane p2
that is perpendicular to the direction of advancement D of the second mating member
200 (as shown in Fig. 8A), whereby it does not substantially hinder visibility of the
valve 150 from the user. In other words the coupling member 1000 in the orientation
shown does not substantially require use of the hub length (L) for example as defined
by the length of the housing 124 as shown in Fig. 6F(iii), for the cantilever 1010
lengths. In some such embodiments, the coupling mechanism 300 utilizes the width of
the housing 124, as defined by the real estate provided by the diameter of the housing
124. This ensures that the snapping force is independent of the hub length (L) and
helps optimize visibility of the valve 150 through the opening 112 for the user by

allowing it be positioned in relative proximity to the opening 112.
Insertion Force and Removal Force being substantially equivalent/uniform

[00146] In some embodiments of the present invention, as also discussed
previously hereinabove, with reference now to Figs. 8F(i), 8F(iii), The coupling
member 1000, specifically the substantially disc shaped coupling member 1600 as
noted previously comprises cantilever arms or retaining arms or members 1612 that
have snaps 1630 for example along the mid portion of the retaining arms or members
1612 at the region of maximum deflection. In some such examples of releasable
coupling mechanism 300 the snaps 1630 additionally have dual ramps 1633A, 1633B,

where the first ramp 1333A of said dual ramps defines an insertion force and where
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the second ramp 1333B of said dual ramps defines the removal force where each of

the ramp angles (Fi, Fr) create a component of force that compresses the snaps 1630.

[00147] In some embodiments, the insertion force [Fi] for inserting the second
mating member 200 into the coupling mechanism 300 to be coupled to the first
mating member 100 by the coupling member 1000 (specifically the substantially oval
disc shaped coupling member 1600) is substantially equivalent to the removal force
[Fr] for removing the second mating member from coupling mechanism to be
disengaged from the first mating member. [Fig. 8A-8F] In some such examples, the
angles on the first and second ramps (or in other words insertion and removal ramps)
1633A, 1633B may be varied to define respective insertion and removal forces. In
some such examples, the first and second ramps 1633A, 1633B have varying
(different) ramp angles defining varying (different) respective removal and insertion
forces, as shown in Fig. 8C. For example Fig. 8C provides a greater or steeper angle
on the first ramp or insertion ramp 1633A compared to the ramp angle for the second
or removal ramp 1633B, which would increase the insertion force [Fi] in comparison
to the removal force (for example where the insertion force is the force required to
utilize the coupling mechanism for example to snap the second mating member 200 in
using the snap mechanism 300 as shown). As such, in the specific example shown in
Figs. 8C, embodiments of the present invention provide a means to vary or in other

words provide a varying or different insertion force [Fi] and the removal force [Fr].
Tuning of the insertion force and removal force

[00148] As such some embodiments of the present invention, the insertion
force [Fi] (for inserting the second mating member 200 into the coupling mechanism
300 to be coupled to the first mating member 100 by the coupling member 1000,
specifically substantially oval disc shaped coupling member 1600) and the removal
force [Fr] (for removing the second mating member 200 from coupling mechanism to
be disengaged from the first mating member 100) are tunable as shown in Figs. 8A-
8C, as well as Fig. 8D(1). As such, some embodiments of the present invention,
provide a mechanism to tune or control the insertion and removal forces (Fi, Fr) for

example by changing the respective ramp angles for insertion and removal ramps
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1633A, 1633B. In some such examples, the coupling member 1000 such as a
substantially disc shaped coupling member 1600, one or more orientation keys 1480
are provided so the substantially disc shaped coupling member 1600 can be inserted
in the desired orientation with the appropriate insertion ramp 1633A and 1633B being
oriented to have the appropriate insertion and removal ramp angles as desired as
shown in Fig. 8E(i), 8E(i) and 8E(iii). This may facilitate assembly where the

removal ramp angle may be different than the insertion ramp angle.
Providing substantially equivalent insertion force and removal force

In other words the first and second ramps 1633A, 1633B may be varied to define
respective insertion and removal forces (Fi, Fr) In other examples, the first and second
ramps 1633A, 1633B have substantially equivalent ramp angles defining substantially

equivalent removal [Fr] and insertion forces [Fi] respectively, as shown in Fig. 8B.
Snap force may be varied

In some embodiments of the present invention, as shown in Fig. 8D(ii), 8E(ii) and
8E(ii1), the snap force (for example the force required to snap the second mating
member 200 to the first mating member 100 using the coupling member 1000,
specifically the substantially oval disc shaped coupling member 1600) for example as
defined by the insertion force [Fi] and/or the removal force [Fr] can be dialed in (or
changed) by varying the wall thickness [T]and the snap height. In some such
examples, the snap overlap [X] is defined as the overlap between the snap 1630 and
the portion of the second mating member 200 that is inserted into the first mating
member 100, for example for a dilator 220, the portion of dilator 220 defining the
groove 226 of the dilator 220 and/or the ridge or bump 228 of the dilator hub 222,
with reference to Fig. 8F(ii). In one such example, the wall thickness T is about
0.75mm and the snap overlap X is about 0.5mm. In another example, the wall

thickness T is about 1.0mm and the snap overlap is about 1.0mm.

Coupling member remains within the elastic region
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[00149] In some such embodiments of the present invention as shown in Figs.
7A, 7B and additionally shown in Figs. 7C and 7D, the substantially disc shaped
coupling member 1600 of the releasable coupling mechanism 300 substantially
remains in the elastic region upon deformation, for example as it flexes between the
first state 1000A and the second state 1000B. In some such embodiments of the
present invention, with reference again to Figs. 7A-7D as well as Figs. 8B-8C,
wherein the insertion force [Fi] for inserting the second mating member 200 into the
coupling mechanism 300 to be coupled to the first mating member 100, and the
removal force [Fr] for removing the second mating member 200 from coupling
mechanism 300 to be disengaged from the first mating member, are substantially
uniform over multiple uses of the coupling mechanism 300. In other words, the
insertion force [Fi] and the removal force [Fr] remain substantially unchanged over
multiple uses. In some embodiments, the ability of coupling member 1000 (for
example the substantially oval disc shaped coupling member 1600) to remain in the
clastic region during deformation and flexion substantially facilitates that the insertion
and removal forces (Fi, Fr) remain substantially constant or unchanged over multiple

uscs.

[00150] In some such examples, the substantially oval disc shaped coupling
member 1600 (racetrack component or snap component) is able to flex since it is free
floating within the housing 124, and the sheath hub length L is minimized since the
flexing is in a radial direction. The racetrack is formed integrally or in other words has
continuous geometry which facilitates reduction in stress concentrations. Addtionally
the snap force can be dialed in or changed or tuned with altering wall thickness T and
snap overlap or snap engagement X. In some such examples, the substantially oval
disc shaped coupling member 1600 comprises a polycarbonate. In additional
examples, the substantially oval disc shaped coupling member 1600 may comprise a
resilient material. In another example the material is ABS Acrylonitrile butadiene. In
some embodiments the strain seen by the coupling member 1000 such as the
substantially oval disc shaped coupling member 1600 during flexion between first and
second states 100A, 100B is less than about 6%, where the coupling member 1000

would require a strain of greater than about 6% before plastic deformation occurs.
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Above this strain value the coupling member 1000 would be plastically deformable
but the structure of the coupling member 1000 prevents this by providing elastic
deformation over multiple uses. In some such example, the strain the coupling
member 1000 sees is substantially dependent on the structure (for example it is based
on the structure of the substantially oval disc shaped coupling member 1600 which
has a substantially racetrack structure based on the geometry) which allows for a less

than 6% strain value.

[00151] In some embodiments as shown in Figs. 13A, 13B, 13E the
substantially oval disc shaped coupling member is oriented so that the cantilever arms
1612 are oriented so that they are parallel to the flat faces 408 of the hub cap and the
snaps 1630 are positioned along the flat faces. In some embodiments as shown in
Figs. 13C and 13D, 13F the substantially oval disc shaped coupling member is
oriented so that the cantilever arms 1612 are oriented so that they are perpendicular to
the flat faces 408 of the hub cap, so the snaps 1630 are positioned adjacent the guides
402,

[00152] In an alternative embodiment of the present invention, a coupling
member 1000, specifically substantially disc shaped coupling member 1600 is
provided in a first mating member 100 that comprises a steerable sheath 190 as shown
in Figs. 14A, 14B, 14C,14D, 14E and 14F, where the substantially disc shaped
coupling member 1600 is contained or retained within the housing 124 (formed by a
housing base 124b and a hub cap 126) and may comprise additional component to
contain the coupling member in the housing. The coupling member is substantially
free floating in the housing 124, where the coupling member 1000 (substantially disc
shaped coupling member 1600) is configured to couple the second mating member

comprising the dilator 220 to the steerable sheath 190.
General Audible feedback

[00153] In some embodiments of the present invention, the coupling member
1000, sich as coupling members (straight cantilever coupling member 1200), (u-

shaped coupling member 1300) and (substantially oval disc shaped coupling member
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1600), configured to generate an audible feedback upon movement between the first
state 1000A and second state 1000B, with reference to Figs. 2A(ii1), 2B(i1), 3B,3C, 4B.
4C, 5B,5C In some such examples the coupling member 1000 (specifically each of
the straight cantilever coupling member 1200, u-shaped coupling member 13000 and
substantially oval disc shaped coupling member 1600), interact with the second
mating member 200 upon insertion into the first mating memberl00 to generate
audible feedback. In some such example, the respective snaps 1230, 1330 and 16300
of the respective coupling members interact with a portion of the second mating
member 200 (such as groove 226) upon once the coupling member retums from its
second state 1000B to the first state 1000A generating an audible click indicating
insertion and coupling of the second mating member 200 to the first mating member
100. Similarly in some such examples, the respective snaps 1230, 1330 and 16300 of
the respective coupling members interact with a portion of the second mating member
200 (such as ridge or bump 228)upon once the coupling member returns from its
second state 1000B to the first state 1000A upon removal of the second mating
member 200 from the first mating member 100 to generate an audible click indicating
removal and decoupling of the second mating member 200 from the first mating

member 100.
Alternate claim for the racetrack embodiment

[00154] In some embodiments of the present invention, specifically with reference
to Figs. 6A(1)-6F(iv), 7TA-7D, 8 A-8F(iii), a releasable coupling system 500 is provided
comprising a first mating member 100 defining an opening 112 for receiving a second
mating member 200 there-through. In some such examples the second mating member
200 has a first diameter (for example of the portion of the dilator 220 defining the
groove 226) defining an effective diameter that is smaller than the opening 112
enabling it to be advanced into the first mating member 100 through the opening 112.
The system 500 further comprises a means for increasing the effective diameter of the
second mating member 200, the means comprising a coupling member 1000
(specifically the substantially oval disc shaped coupling member 1600)
positioned/located within the first mating member 100. Upon insertion of the second

mating member 200 into the first mating member 100 through the opening 112
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thereof, the coupling member 1000 (specifically the substantially oval disc shaped
coupling member 1600) is coupled to the second mating member 200, thereby
modifying [increasing] the effective diameter of the second mating member 200 (for
example at the groove 226) such that the effective diameter of the second mating
member 200 is larger than the opening 112 of the first mating device 100 preventing it
from exiting therefrom/moving translationally therein. Additionally the effective
diameter of the second mating member 200 is larger than a distal opening in the
housing 124 of the first mating member 100. Thus, the coupling member 1000 when
functionally coupled to the second mating member prevents or blocks the movement
of dilator hub 122 out of the sheath hub 122 in the absence of force, thereby
preventing the dilator hub from exiting by interacting with both the distal face and the

proximal inner faces of the housing 124.
Alternatives

[00155] In other words, the embodiments shown in Figs. 1A-1D, specifically
with reference to Fig. 1B, the flexible coupling mechanism 300 additionally a flexible
locking member or component 1000 that is seated within the first handle housing such
as the sheath housing 124 for releasably coupling the second handle portion 210 to the
first handle portion 110. The flexible locking member or component has a first
configuration 1000A which can also be the locking configuration as shown in Fig.
7A, and Fig. 6C and a second non-locking configuration 1000B (Fig 7B). Upon initial
advancement of the second handle portion 210 into the first handle portion, the
flexible locking member or component 1000 is moveable outwards from its first
locking configuration 1000A into its second non-locking configuration 1000B out of
the path of the second handle wider portion such as ridge or bump 228 upon
interaction therewith, and upon further advancement of the second handle portion 210
into the first handle portion 110, the flexible locking member or component 1000 is
moveable inwards into the second handle groove portion 226 from its second non-
locking configuration into its first locking configuration as shown in Fig. 7A, in order
to releasably couple the dilator hub 222 to the sheath hub 122, whereby the flexible
locking member or component 1000 is moveable into its second non-locking

configuration upon exertion of force as the dilator hub 222 is pulled to enable
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disengagement of the releasable locking mechanism. In some examples the flexible

locking member or component has snaps 132.
Rotational Locking Mechanism

[00156] In accordance with some embodiments of the present invention a
coupling mechanism is provided that allows two devices to be coupled together so
they can be maneuvered or manipulated together thereby forming a rotational locking
assembly or system that comprises the two devices. In some such examples, the
coupling mechanism comprises a locking mechanism to allow one or more of
rotational and/or translational locking of the two devices. In addition to coupling
mechanism 300 that function as translational locking mechanisms as described herein
above, some embodiments of the present invention additionally provide for rotational
locking mechanism 400 in addition to the releasable coupling mechanism 300. Some
emboidments may include one or more of the releasable coupling mechanism and

rotational locking mechanism.

[00157] In some such examples, with reference now to Figs. 9A(1), 9A(i),
9A(iii)) and 9A(iv), the coupling mechanism comprises a rotational locking
mechanism 400 comprising guides and/or corresponding co-operating features (such
as guides 402, 404 and 406 within or along the two devices for enabling coupling of a
sheath 100 and a dilator 200) to allow the two devices to be maneuvered or
manipulated together. The present invention overcomes problems with prior art
systems in terms of meeting the need in the art for: a) allowing the user to have
the ability to rotate the connected devices using either the sheath hub or dilator hub or
handle, and additionally b) to allow the dilator to be oriented in the same direction as

the curve of the sheath (for example in embodiments where the dilator is stiff).

[00158] In one embodiment of the present invention, a rotational key
mechanism or rotational locking mechanism 400 has been added to the first and
second mating members 100, 200 dilator and sheath hubs 104, 204, as discussed
above and as shown in Figs. 1A and 1C, allowing them to be maneuvered together

such as rotated or torqued together. The coupling mechanism comprising a rotational
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locking mechanism 400 as shown, ensures proper alignment (for example between the
first and second mating members 100,200 such as the sheath and dilator hubs 122,
222 and thus the dilator and sheath 120, 220) as shown in Fig. 9A(i) and 9A(iv) and
thus provides the assembly of the sheath 120 and dilator 220 to be maneuvered

together and hence provides the assembly with the ability to transmit torque.

[00159] In the particular example shown in Figs. 1Aand 1C, the sheath hub 122
comprises guides 402 which are sides that funnel in towards the valve In one such
embodiment the housing 124 of the first mating member 100, specifically the sheath
120 comprises one or more guides 402 comprising angles or tapered guides or
surfaces 406 as shown in Fig. 9A(ii1). The first mating member additionally comprises
one or more keying surfaces or features 404 such as adjacent flat surfaces 408
comprising keying and torque transfer surfaces. In some such embodiments keying
and torque transfer is provided on or using the flat faces or surfaces 408. In some such
examples, one or more of the guides 402 and the keying features 404 define a first
corresponding engagement feature 460 of the locking mechanism 400. The locking
mechanism further comprises corresponding guide portions 202 on the dilator hub
222 that are angled that interact with the guides 402 to guide the dilator 222 into the
sheath hub 122. Additionally the dilator hub 222 comprises one or more
corresponding keying surfaces 204 that correspond to the keying surfaces or features
404 of the sheath. In some such embodiments, one or more of the keying surfaces 204
and guide portions 202 of the dilator 220 provide a second corresponding engagement
feature 260 for the rotational locking mechanism 400 to enable co-operative coupling
for example to enable rotational locking. The sheath hub further comprises flat faces
404 to provide keying and torque transfer. In some such embodiments the user can
pivot the dilator hub 220 for example 3-9 O-clock to loosen the snap. In some such
embodiments the force to disengage the rotational locking mechanism 400 is greater

than about 10Newtons. In some embodiments it 1s about 15 Newtons.

[00160] In some such embodiments, due to the angled face 209 on the front of
the dilator, when the dilator is torqued the corner edges touch. In some examples, the
corresponding flat faces may not mate when torqued. The torque being applied on the

angle generates an unsnapping force for the rotational locking mechanims. When the
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torque is sufficient to generate enough unsnapping force, then the rotational lock

disengages and the dilator 220 unsnaps from the sheath 120.

[00161] In an additional embodiment of the present invention as shown in Figs.
9B, and 9C, a rotational locking mechanism is provided a first corresponding
engagement feature on the first mating member 100 comprising a key 428 for
example formed in a portion of the housing 124 such as the hub cap 126) and a
second corresponding engagement feature comprising a rib 228 on the second mating

member 200.

[00162] In an additional embodiment of the present invention as shown in Figs.
10A, 10B and 10C, a rotational locking mechanism is provided a first corresponding
engagement feature on the first mating member 100 comprising a key 428 (for
example formed in portion of the housing 124 such as the cover or hub cap 126) and a
second corresponding engagement feature comprising a rib 228 on the second mating
member 200.Additionally chamfers are provided on the key 428 and radii or curved
edges on the rib 228 to facilitate guiding the second mating member 200 the dilator
220 into the first mating member 100, i.e. the sheath 120. In some such examples, the
key 428 comprises a slot in the cover or hub cap 126 and the slot in the hub cap 126
and the rib 228 have corresponding matching angles which may facilitate surface

contact.

[00163] In an additional embodiment of the present invention as shown in Figs.
11A, and 11B, and 12A and 12B a rotational locking mechanism is provided a first
corresponding engagement feature on the first mating member 100 comprising a key
428 (for example formed in a portion of the housing 124 such as the hub cap 126)
[which in Figs. 11A, 11B comprises a slot in the hub cap 126, and in Figs 12A, 12B
comprises at least two grooves]. The rotational locking mechanism 400 further
comprises a second corresponding engagement feature comprising a rib 228 which
may be angled on the second mating member 200. In Figs 12A, 12B, two rib sections

228 are provided that correspond to the two grooves 428.

[00164]
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[00165] In some such embodiments a rotational locking mechanism is provided
comprising, a first corresponding engagement feature on a first mating member, a
second corresponding engagement feature on a second mating member, wherein the
first and second corresponding features enable rotational locking. In some such
examples, the rotational the first corresponding feature comprises one or more guides.
In one such example, the one or more guides comprise a funnel. In some such
embodiments, the first corresponding feature comprises a keying feature. In some
such embodiments the keying feature comprises a substantially flat face. In some such
embodiments, the second corresponding feature comprises one or more guide portions
that are configured to mate with the one or more guides of the first corresponding
feature of the sheath. In some such embodiments, the second corresponding feature
comprises keying surfaces that correspond to the keying features of the first

corresponding feature.
[00166]

[00167]

[00168] Figs. 2-111 additionally show additional embodiments of coupling

mechanisms in accordance with various embodiments of the present invention.
Various embodiments of coupling members

[00169] In some embodiments of the present invention, the coupling member
comprises a flexible coupling member. In some embodiments, the coupling member
comprises a resilient coupling member. In still some examples, the coupling member

comprises an ¢lastic coupling member that is elastically deformable.
Cantilever coupling member

[00170] In some embodiments, the coupling member comprises at least one

cantilever.
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Straight cantilever

[00171] In some embodiments, the coupling member comprises at least one
straight or simple cantilever. In some such examples, the at least one straight or
simple cantilever is coupled to [a housing of the first mating member. In some
embodiments, the coupling member comprises two or more straight or (simple)

cantilevers.
U-shaped cantilever

[00172] In some embodiments, the coupling member comprises at least one u-
shaped cantilever. In some such embodiments, the at least one u-shaped cantilever
comprises at an elastic u-shaped cantilever. In one example, the coupling member
comprises a pair u-shaped cantilevers. In a specific instance, the coupling member

comprises a pair of inverted u-shaped cantilevers.
Substantially disc-shaped cantilever

[00173] In another embodiment, the coupling member comprises a
substantially disc shaped cantilever or a substantially annular cantilever or
substantially annular coupling member. In one example the coupling member
comprises a substantially disc shaped configuration. In one example the coupling
member comprises a substantially oval disc shaped configuration. In one embodiment,
the coupling member substantially comprises a snap ring or band (or substantially
annular snap ring or band). In a specific example of this, the coupling member

comprises a substantially oval snap ring or band.
General Audible feedback

[00174] In some embodiments, the coupling member is configured to generate
an audible feedback upon movement between its first state and second state. In some
such embodiments, the coupling member interacts with the second mating member
upon insertion into the first mating member to generate audible feedback. In some

embodiments, the coupling member interacts with the second mating member upon
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once the coupling member returns from its second state to the first state generating an

audible click.
Alternatives

[00175] In some embodiments, a locking mechanism is provided comprising a
locking (member or component) held (seated/positioned) within a locking device for
releasably coupling a second device thereto, where the second device is receivable by
the locking device, wherein the locking (member or component) has a first state (or
configuration) and a second state (or configuration), and wherein the locking member
is moveable from its first state into its second state upon insertion of the second
device into the locking device to allow passage of the second device there-through
and is moveable thereafter into its first state to couple the second device to the locking

device.

[00176] In some embodiments, a releasable locking assembly is provided
comprising a locking device, a locking (member or component) held
(seated/positioned) within the locking device for releasably coupling a second device
that is receivable by the locking device, to the locking device, wherein the locking
component has a first state (or configuration) and a second state (or configuration),
wherein the locking component is moveable from a first state into a second state upon
insertion of the second device into the locking device to allow passage of the second
device there-through and the locking component is moveable thereafter into its first

state to couple the second device to the locking device.

[00177] In some embodiments, a locking system is provided comprising a
locking device, a locking (member or component) held (seated/positioned) within the
locking device, and A coupling member held within the first mating member, and a
second device that is receivable by locking device to be releasably secured thereto by
the locking member, wherein the locking component is moveable from its first state
into its second state upon insertion of the second device into the locking device to

allow passage of the second device there-through and the locking component is
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moveable thereafter into its first state to couple the second device to the locking

device.
Alternatives

[00178] In some embodiments, a releasable coupling mechanism is provided
comprising A housing defining a primary mating member [defining an opening]| for
receiving a secondary mating member to be coupled thereto, an elastically deformable
a retaining component [or member| seated [or positioned] within the housing, for
releasably coupling the secondary mating member to the housing upon insertion
thereof into the housing, wherein the elastically deformable retaining component has a
first engaging configuration and a second non-engaging configuration, wherein the
clastically deformable retaining component is moveable into its second non-engaging
configuration upon insertion of the secondary mating member into the housing to
enable the secondary mating member to advance into the housing and is moveable
thereafter into its first engaging configuration to couple the secondary mating member
to the primary mating member preventing [the secondary mating member to be
detachable therefrom, preventing disengagement thereof in the absence of force to

prevent the secondary mating member to be removable from the opening thereof].

[00179] In some such embodiments retaining component comprises a
deflectable member and is deflectable into its second non-engaging configuration
upon insertion of the secondary mating member and is capable of returning to its
original first engaging configuration thereafter. In some such embodiments, the
retaining component comprises a flexible retaining component. In some examples of
the releasable coupling mechanism, the retaining component comprises an elastic
retaining component. In some examples, retaining component comprises an elastically

deformable retaining component.

[00180] In some embodiments, the retaining component is contained within the
housing so it is substantially enclosed by the housing. In some examples, the housing
comprises a cap and a cover, defining a cavity or space therein, and the retaining

component is seated or positioned within the cavity or space defined by the housing.
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In some examples, the retaining component is coupled to the housing. In some
examples, the retaining component is attached to the housing. In some examples, the
retaining component is attached to the housing at least at an end or point thereof. In
some examples, the retaining component is formed integrally with the housing. In
some examples, the retaining component comprises at least one retaining arm or

member or in other words one or more retaining arms or members.

[00181] In some examples, the at least one retaining arm [or member]|, wherein
the one or more retaining arms or [members| terminate in one or more snaps. In some
examples, the at least one retaining arm [or member|, wherein the one or more
retaining arms or [members] comprises one or more cantilevers. In some examples,
the one or more cantilevers comprise a straight cantilever. In In some examples, he

ong or more cantilevers comprise a u-shaped cantilever.

[00182] In some embodiments of the u-shaped cantilever, the u-shaped
cantilever in its first engaging configuration comprises a substantially u- shaped
configuration and wherein the retaining component in its second non-engaging
configuration comprises a substantially compressed u-shaped configuration, Wherein
the clastically deformable retaining component is moveable into its second non-
engaging configuration comprising the substantially compressed u- shaped
configuration upon insertion of the secondary mating member into the housing to
enable the secondary mating member to advance into the housing and is moveable
thereafter into its first engaging configuration comprising the substantially u-shaped

configuration to couple the secondary mating member to the primary mating member.

[00183] In some embodiments, wherein the u-shaped cantilever in its first
engaging configuration comprises a substantially u- shaped configuration and wherein
the retaining component in its second non-engaging configuration comprises a
substantially expanded shaped configuration, wherein the elastically deformable
retaining component is moveable into its second non-engaging configuration
comprising the substantially expanded u- shaped configuration upon insertion of the
secondary mating member into the housing to enable the secondary mating member to

advance into the housing and is moveable thereafter into its first engaging
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configuration comprising the substantially u-shaped configuration to couple the

secondary mating member to the primary mating member.

[00184] In some embodiments, the retaining component is retained [or held
loosely| within the housing to be constrained therein or restrained. In other words it is
substantaially not coupled thereto or affixed thereto/ not rigidly fastened or securely
attached. In some such examples, the retaining component is free floating within the
housing, ic. Some embodiments provide comprises a free floating retaining
component that is free floating within the housing. In some such examples, the
retaining component is moveable in a direction that is in a plane that is perpendicular
to the direction of advancement of secondary mating member into the housing for

insertion therein.

[00185] In some embodiments, the retaining component is moveable in a
direction that is in a plane that is perpendicular to the direction of advancement of
secondary mating member into the housing for insertion therein. In some such
examples, the elastically deformable retaining component comprises a substantially
disc shaped structure. In some such examples, the elastically deformable retaining
component comprises a substantially oval disc shaped structure. In some
embodiments, the retaining component is moveable in a direction that is in a plane
that is in plane with the direction of advancement of secondary mating member into
the housing for insertion therein. In some embodiments, the retaining component is
moveable in a plane that is perpendicular with the direction of advancement of
secondary mating member into the housing for insertion therein. In some such

embodiments, the retaining component is moveable [radially] in a radial direction.

[00186] In some embodiments, the retaining component is biased in its first
engaging configuration, wherein upon insertion of the secondary mating member into
the housing [the secondary mating member exerts an outward radial force against the
retaining component whereby| the retaining component is moveable into its second
engaging configuration to enable the secondary mating member to advance into the
housing, In some embodiments, the retaining component is independently moveable

with respect to the housing. In some embodiments, the housing comprises a cap in
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other words housing base portion and a cover or hub cap, defining a cavity [or space]

therein for holding the retaining component therein free from engagement therein.

[00187] In some embodiments a releasable coupling mechanism is provided
comprising, A coupling comprising a primary receiving hub [defining an opening]
for receiving an advancing secondary hub for insertion therein, and an independently
moveable coupling/gripping component seated within a cavity of the primary hub and
enclosed therein, the independently moveable gripping component having an
engaging configuration and a non-engaging configuration, wherein upon insertion of
the secondary hub into the primary hub, the independently moveable gripping
component is initially moveable into its non-engaging configuration to enable
advancement of [an engaging portion of| the secondary hub, and is moveable
thereafter into its engaging configuration for gripping/grabbing the portion of the
secondary hub to enable coupling thereby preventing disengagement thereof
[preventing the secondary hub from being removed from the opening in the absence
of force], and wherein upon retraction of the secondary hub from the primary hub, the
independently moveable gripping component is moveable into its non-engaging

configuration to enable disengagement thereof.

[00188] In one example, the independently moveable gripping component
comprises a flexible gripping component. In one example, the independently movable
gripping component comprises a resilient gripping component. In one example, the

independently moveable gripping component is radially moveable.

[00189] In one broad aspect, embodiments of the present invention comprise a
releasable locking mechanism for releasably coupling two medical devices, the
releasable locking mechanism comprising, a first handle portion defining a housing
comprising an opening for receiving a part of a second handle portion therein, the
second handle portion comprising a second handle wider portion and a second handle
groove portion, a flexible locking member or component that is seated within the first
handle housing for releasably coupling the second handle portion to the first handle
portion, the flexible locking member or component having a first locking

configuration and a second non-locking configuration, Wherein upon initial
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advancement of the second handle portion into the first handle portion, the flexible
locking member or component is moveable outwards from its first locking
configuration into its second non-locking configuration out of the path of the second
handle wider portion upon interaction therewith, and upon further advancement of the
second handle portion into the first handle portion, the flexible locking member or
component is moveable inwards into the second handle groove portion from its
second non-locking configuration into its first locking configuration, in order to
releasably couple the dilator hub to the sheath hub, whereby the flexible locking
member or component is moveable into its second non-locking configuration upon
exertion of force as the dilator hub is pulled to enable disengagement of the releasable

locking mechanism.

[00190] In some examples, the the flexible locking member or component
comprises a resilient locking member or component. In a further broad aspect,
embodiments of the present invention comprise a releasable locking mechanism for
releasably coupling two medical devices, the releasable locking mechanism
comprising, a first handle portion defining a housing comprising an opening for
receiving a part of a second handle portion therein, the second handle portion
comprising a second handle wider portion and a second handle groove portion, a
moveable locking member or component that is seated within the first handle housing
for releasably coupling the second handle portion to the first handle portion, the
moveable locking member or component having a first locking configuration and a
second non-locking configuration, wherein upon initial advancement of the second
handle portion into the first handle portion, the moveable locking member or
component is moveable outwards from its first locking configuration into its second
non-locking configuration out of the path of the second handle wider portion upon
interaction therewith, and upon further advancement of the second handle portion into
the first handle portion, the moveable locking member or component is moveable
inwards into the second handle groove portion from its second non-locking
configuration into its first locking configuration, in order to releasably couple the

dilator hub to the sheath hub, whereby the moveable locking member or component is



CA 03099464 2020-11-04

WO 2019/215623 PCT/IB2019/053755

10

15

20

25

30

55

moveable into its second non-locking configuration upon exertion of force as the

dilator hub is pulled to enable disengagement of the releasable locking mechanism.

[00191] In still further embodiments, a releasable locking mechanism is
provided for releasably coupling two devices, the releasable locking mechanism

comprising,

A first receiving device defining a housing, the housing defining an opening for
receiving an second insertion device there-through, the second insertion device having
a first diameter that is a smaller effective diameter than the opening enabling it to be
advanced into the receiving first device, a means for increasing the effective diameter
of the second device, the means comprising a moveable and/or flexible locking
member or component, Wherein upon insertion of the second device into the first
device through the opening thereof, the moveable and/or flexible locking component
is moveable to around the second insertion device creating an interference fit/or
interacts with to be coupled to the incoming insertion second device that is inserted
there-through, thereby creating a larger effective diameter of the second device,
thereby creating an effective diameter of the second device, that is larger than the
opening of the first device, thereby preventing it from exiting therefrom. Preventing
or blocking the movement of dilator hub out of the sheath hub in the absence of force,

thereby preventing the dilator hub from exiting.

[00192] In some embodiments, a releasable locking mechanism is provided for
releasably coupling two devices, the releasable locking mechanism comprising, A
sheath hub defining an opening for receiving a dilator hub there-through, a means for
increasing an effective diameter of the dilator hub comprising a moveable and/or
flexible locking member or component, wherein the dilator hub has a smaller
effective diameter than the opening going into the to enable advancement into the
sheath hub and once positioned inside the sheath hub, and wherein once the dilator
hub is advanced into the sheath hub, the moveable and/or flexible locking component
moves around the dilator hub creates an interference fit/or interacts with the incoming
dilator hub preventing it from exiting from the opening, thereby creating a larger

effective diameter on the dilator hub that is larger than the opening within the sheath
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hub, thereby preventing/blocking the movement of dilator hub out of the sheath hub

in the absence of force, preventing the dilator hub from exiting.

[00193] As a further overview, some embodiments of the present invention
provide a novel coupling for two devices. This may be advantageous in scenarios such
as when a dilator snaps into a sheath hub to connect the two devices. This is generally
done by the user on the proximal end which is the user interface. By connecting the
two devices proximally, it ensures the distal portions remain fixed in the correct

position while the user guides the sheath and dilator in the patient anatomy.

[00194] Inventors of the present invention have invented coupling mechanisms
that attempt to overcome problems associated with prior art mechanism. Problems
associated with existing devices are that they have snaps which degrade with use,
have insufficient retention force, provide insufficient tactile feedback, or generate
debris. These snaps typically embody a rigid ring or bump on the dilator hub that must

press into a mating feature on the sheath hub.

[00195] Additionally there is a need in the art for the user needs to have the
ability to rotate the connected devices using either the sheath hub or dilator handle,
and/or additionally to allow a dilator (such as a stiff dilator) to be oriented in the same

direction as the curve of the sheath.

[00196] Inventors of the present invention have developed a snap member with
inherent flexibility, which allows the snap to be/become substantially robust.
Additionally a coupling mechanisms is provided that provides a rotational key, for
example that has been added to the dilator and sheath hubs. In some such
embodiments, this ensures proper alignment and the ability to transmit torque. Thus
some embodiments of the present invention, provide a coupling mechanism that
provide a) a snap mechanism with inherent flexibility, and/or b) providing mechanical
engagement between the dilator and sheath hubs which can transfer torque and which

provides for consistent alignment.

[00197] In some embodiments, the direction of the sheath curve is indicated by

the side port on the sheath hub and is controlled by rotating the sheath hub.
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[00198] In one broad aspect, embodiments of the present invention comprise a
releasable locking mechanism for releasably coupling two medical devices, the
releasable locking mechanism comprising: a first handle portion defining a housing
comprising an opening for receiving a part of a second handle portion therein, the
second handle portion comprising a second handle wider portion and a second handle
groove portion; a flexible locking member or component that is seated within the first
handle housing for releasably coupling the second handle portion to the first handle
portion; the flexible locking member or component having a first locking
configuration and a second non-locking configuration, Wherein upon initial
advancement of the second handle portion into the first handle portion, the flexible
locking member or component is moveable outwards from its first locking
configuration into its second non-locking configuration out of the path of the second
handle wider portion upon interaction therewith, and upon further advancement of the
second handle portion into the first handle portion, the flexible locking member or
component is moveable inwards into the second handle groove portion from its
second non-locking configuration into its first locking configuration, in order to
releasably couple the dilator hub to the sheath hub, whereby the flexible locking
member or component is moveable into its second non-locking configuration upon
exertion of force as the dilator hub is pulled to enable disengagement of the releasable

locking mechanism.

[00199] In a further broad aspect, embodiments of the present invention
comprise a releasable locking mechanism for releasably coupling two medical
devices, the releasable locking mechanism comprising: a first handle portion defining
a housing comprising an opening for receiving a part of a second handle portion
therein, the second handle portion comprising a second handle wider portion and a
second handle groove portion; a moveable locking member or component that is
scated within the first handle housing for releasably coupling the second handle
portion to the first handle portion; the moveable locking member or component
having a first locking configuration and a second non-locking configuration; Wherein
upon initial advancement of the second handle portion into the first handle portion,

the moveable locking member or component is moveable outwards from its first
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locking configuration into its second non-locking configuration out of the path of the
second handle wider portion upon interaction therewith, and upon further
advancement of the second handle portion into the first handle portion, the moveable
locking member or component is moveable inwards into the second handle groove
portion from its second non-locking configuration into its first locking configuration,
in order to releasably couple the dilator hub to the sheath hub, whereby the moveable
locking member or component is moveable into its second non-locking configuration
upon exertion of force as the dilator hub is pulled to enable disengagement of the

releasable locking mechanism.

[00200] As a feature of this broad aspect, the means for increasing the effective
diameter of the dilator hub comprises a moveable and/or flexible locking member or
component, wherein the dilator hub has a smaller effective diameter going into the
sheath hub and once positioned inside the sheath hub the moveable and/or flexible
locking component moves around the dilator hub creates an interference fit/or
interacts with the incoming dilator hub preventing it from exiting, by creating a larger
effective diameter on the dilator hub, where the effective diameter of the dilator hub is
larger than the opening within the sheath hub preventing/blocking the movement of
dilator hub out of the sheath hub in the absence of force, thereby preventing the

dilator hub from exiting.

[00201] The embodiment(s) of the invention described above are intended to be
exemplary only. The scope of the invention is therefore intended to be limited solely

by the scope of the appended claims.

[00202] It is appreciated that certain features of the invention, which are, for
clarity, described in the context of separate embodiments, may also be provided in
combination in a single embodiment. Conversely, various features of the invention,
which are, for brevity, described in the context of a single embodiment, may also be

provided separately or in any suitable subcombination.

[00203] Although the invention has been described in conjunction with specific

embodiments thereof, it is evident that many alternatives, modifications and variations
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will be apparent to those skilled in the art. Accordingly, it is intended to embrace all
such altematives, modifications and variations that fall within the broad scope of the
appended claims. All publications, patents and patent applications mentioned in this
specification are herein incorporated in their entirety by reference mto the
5  specification, to the same extent as if each individual publication, patent or patent
application was specifically and individually indicated to be incorporated herein by
reference. In addition, citation or identification of any reference in this application
shall not be construed as an admission that such reference is available as prior art to

the present invention.
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1. A releasable coupling mechanism comprising:
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a coupling member configured to be associated with a first mating member for
releasably coupling a second mating member, receivable by the first mating member,

to the first mating member;
wherein the coupling member has a first state and a second state; and

wherein the coupling member is moveable from the first state to the second state upon
insertion of the second mating member into the first mating member to allow passage
of the second mating member and is moveable thereafter from the second state to the

first state to releasably couple the second mating member to the first mating member.

2. The releasable coupling mechanism of claim 1, wherein the releasable
coupling mechanism comprises a translational locking mechanism preventing the first

and second mating members from moving translationally with respect to one another.

3. The releasable coupling mechanism of claim 2, wherein the coupling member

is functionally coupled to a housing of the first mating member.

4. The releasable coupling mechanism of claim 3, wherein the coupling member

is held within the first mating member.

5. The releasable coupling mechanism of claim 3, wherein the coupling member

is coupled to a housing of the first mating member.

6. The releasable coupling mechanism of claim 35, wherein the coupling member

is attached to the housing

7. The releasable coupling mechanism of claim 6, wherein the coupling member

is formed integrally with the housing.

8. The releasable coupling mechanism of claim 7, wherein the coupling member

comprises a flexible coupling member.
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9. The releasable coupling mechanism of claim 7, wherein the coupling member

comprises at least one cantilever.

10. The releasable coupling mechanism of claim 9, wherein the at least one

cantilever comprises at least one straight cantilever.

11. The releasable coupling mechanism of claim 10, wherein the at least one

straight cantilever is formed integrally with a cap of the housing.

12. The releasable coupling mechanism of claim 11, wherein the at least one

straight cantilever comprises one or more retaining arms.

13. The releasable coupling mechanism of claim 12, wherein the one or more

retaining arms terminate in one or more snaps.

14. The releasable coupling mechanism of claim 10, wherein the at least one

straight cantilever comprises two or more straight cantilevers.

15. The releasable coupling mechanism of claim 14, wherein each of the two or
more straight cantilevers is deflectable to move from the first state into a second state
upon insertion of the second mating member into the first mating member to allow
passage of the second mating member there-through and the coupling member is
capable of returning thereafter into the first state to couple the second mating member

to the first mating member.

16. The releasable coupling mechanism of claim 15, wherein each of the two or
more straight cantilevers is deflectable in a radial direction to move between the first

state and the second state.

17. The releasable coupling mechanism of claim 16, wherein each of the two or
more straight cantilevers is moveable in a plane that is in plane with the direction of

advancement of the secondary mating member into the housing for insertion therein.

18. The releasable coupling mechanism of claim 35, wherein the coupling member

comprises a moveable coupling member.
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19. The releasable coupling mechanism of claim 18, wherein the coupling

member comprises a flexible coupling member.

20. The releasable coupling mechanism of claim 19, wherein the coupling

member comprises a resilient coupling member.

21. The releasable coupling mechanism of claims 20, wherein the coupling

member comprises an elastic coupling member that is elastically deformable.

22. The releasable coupling mechanism of claim 21, wherein the coupling

member comprises at least one cantilever.

23. The releasable coupling mechanism of claim 22, wherein the coupling

member comprises at least one u-shaped cantilever.

24. The releasable coupling mechanism of claim 23, wherein the at least one u-

shaped cantilever comprises at an elastic u-shaped cantilever.

25. The releasable coupling mechanism of claim 24, wherein the at least one u-

shaped cantilever comprises a pair of u-shaped cantilevers.

26. The releasable coupling mechanism of claim 235, wherein each of the pair of u-
shaped cantilevers is deflectable to move from the first state into a second state upon
insertion of the second mating member into the first mating member to allow passage
of the second mating member there-through and the coupling member is capable of
returning thereafter into the first state to couple the second mating member to the first

mating member.

27. The releasable coupling mechanism of claim 25, wherein each of the pair of u-
shaped cantilevers is elastically deformable to move from the first state into a second
state upon insertion of the second mating member into the first mating member to
allow passage of the second mating member there-through and the coupling member
is capable of returning thercafter into the first state to couple the second mating

member to the first mating member.
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28. The releasable coupling mechanism of claim 27, wherein each of the pair of u-
shaped cantilevers is elastically deformable in a radial direction to move between the

first state and the second state.

29. The releasable coupling mechanism of claim 28, wherein each of the pair of u-
shaped cantilevers is moveable in a plane that is in plane with the direction of

advancement of secondary mating member into the housing for insertion therein.

30. The releasable coupling mechanism of claim 28, wherein each of the pair of u-
shaped cantilevers is moveable in a plane that is perpendicular to the direction of

advancement of secondary mating member into the housing for insertion therein.

31. The releasable coupling mechanism of claim 29, wherein each of the pair of u-

shaped cantilevers comprises one or more retaining arms.

32. The releasable coupling mechanism of claim 31, wherein the one or more

retaining arms terminate in one or more snaps.

33. The releasable coupling mechanism of claim 25, wherein the pair of u-shaped

cantilevers are substantially contained within the housing.

34. The releasable coupling mechanism of claim 33, wherein the housing is
integrally formed and the u-shaped cantilevers are substantially contained within the

integrally formed housing.

35. The releasable coupling mechanism of claim 33, wherein the housing
comprises a housing base and cap and the u-shaped cantilevers are substantially

contained within the housing base and the cap.

36. The releasable coupling mechanism of claim 32, wherein the coupling

member comprises a pair of inverted u-shaped cantilevers.

37. The releasable coupling mechanism of claim 3, wherein the coupling member

is substantially contained within the housing.
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38. The releasable coupling mechanism of claim 37, wherein the coupling

member is substantially free within the housing.

39. The releasable coupling mechanism of claim 37, wherein the coupling

member is substantially unattached to the housing.

40. The releasable coupling mechanism of claim 37, wherein the coupling

member comprises a flexible coupling member.

41. The releasable coupling member of claim 40, wherein the coupling member is
deformable, wherein the coupling member comprises an elastic coupling member that

is elastically deformable.

42. The releasable coupling mechanism of claim 41, wherein the coupling

member comprises at least one cantilever.

43. The releasable coupling mechanism of claim 42, wherein the at least one

cantilever comprises a simply supported beam configuration.

44, The releasable coupling mechanism of claim 43, wherein the at least one

cantilever comprises a pair of cantilevers.

45. The releasable coupling mechanism of claim 44, wherein the at least one

cantilever comprises a pair of cantilevers that are coupled together.

46. The releasable coupling mechanism of claim 45, wherein the two cantilevers
comprise two substantially straight segments that are coupled together using one or

more arcuate segments.

47. The releasable coupling mechanism of claim 46, wherein each of the two
straight segments of the cantilevers are coupled together at each of their respective

ends by an arcuate segment.

48. The releasable coupling mechanism of claim 47, wherein each of the two

cantilevers comprise deflectable portions.
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49. The releasable coupling mechanism of claim 48, wherein each of the

deflectable portions are defined by a simply supported beam configuration.

50. The releasable coupling mechanism of claim 48, wherein each of the

deflectable portions comprise one or more retaining arms.

51. The releasable coupling mechanism of claim 50, wherein the one or more

retaining arms COMprise one or more snaps.

52. The releasable coupling member of claim 51, wherein the coupling member
comprises a substantially annular disc shaped configuration defining a substantially

annular disc.

53. The releasable coupling member of claim 52, wherein the coupling member
comprises a substantially oval disc shaped configuration defining a substantially oval

disc.

54. The releasable coupling mechanism of claim 50, wherein the coupling

member substantially comprises a snap ring.

55. The releasable coupling mechanism of claim 54, wherein the coupling

member comprises a substantially oval snap ring.

56. The releasable coupling member of claim 52, wherein the coupling member
has a substantially oval disc-shaped configuration in its first state and substantially

round disc-shaped configuration in its second state;

Wherein coupling member is deflectable to move from its oval disc-shaped
configuration in its first state to configuration into its substantially round disc-shaped
configuration upon insertion of the second mating member into the first mating
member to allow passage of the second mating member there-through and the
coupling member is capable of retuming thereafter into the first state defined by the

oval configuration to couple the second mating member to the first mating member.

57. The releasable coupling mechanism of claim 52, wherein the coupling

member has a first engaging configuration in its first state comprises defined by a
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substantially oval disc shaped configuration and wherein the coupling member has a
second non-engaging configuration in its second state comprises defined by a

substantially circular disc shaped configuration;

Wherein the coupling member is moveable into its second non-engaging
configuration comprising the substantially circular disc shaped configuration upon
insertion of the second mating member into the first mating member to enable the
second mating member to advance therein and is moveable thereafter into its first
engaging configuration comprising the substantially oval disc shaped configuration to

couple the second mating member to the first mating member.

58. The releasable coupling member of claim 55, wherein the substantially oval
snap ring has a substantially oval configuration in its first state and substantially

round configuration in its second state;

Wherein the substantially oval snap ring is elastically deformable to move from the
first state defined by an oval configuration into a second state defined by a round
configuration upon insertion of the second mating member into the first mating
member to allow passage of the second mating member there-through and the
coupling member is capable of retuming thereafter into the first state defined by the

oval configuration to couple the second mating member to the first mating member.

59. The releasable coupling mechanism of claim 55, wherein the substantially
oval snap ring has a first engaging configuration in its first state comprises defined by
a substantially oval disc shaped configuration and wherein the coupling member has a
second non-engaging configuration in its second state comprises defined by a

substantially circular disc shaped configuration;

Wherein the substantially oval snap ring is moveable outwards [for example radially]
into its second non-engaging configuration comprising the substantially circular snap
ring upon insertion of the second mating member into the housing of the first mating
member to allow to enable the secondary mating member, specifically to allow a
raised portion of the dilator hub to advance into the housing of the first mating

member to move past the resilient ring or band specifically past one or more snaps
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positioned along the body portion such as the resilient ring or band and is moveable
thereafter into its first engaging configuration comprising the substantially oval snap

ring to couple the second mating member to the first mating member.

60. The releasable coupling member of claim 56, wherein the coupling member is
clastically deformable in a radial direction to move between the first state and the

second state.

61. The releasable coupling mechanism of claim 44, wherein each of the pair of
cantilevers is moveable in a plane that is perpendicular to the direction of

advancement of secondary mating member into the housing for insertion therein.

62. The releasable coupling mechanism of claim 60, wherein the snap force is

independent of a proximal length of the first mating member.

63. The releasable coupling mechanism of claim 62, wherein the first mating
member comprise a medical device hub, where the snap force is independent of a
length of the hub.

64. The releasable coupling mechanism of claim 44, wherein the snap force
required for coupling the second coupling member to the first coupling member using

the snap mechanism is independent of a proximal length of the first mating member.

65. The releasable coupling mechanism of claim 64, wherein the first mating
member comprise a medical device hub, where the snap force is independent of a
length of the hub.

66. The releasable coupling mechanism of claim 65, wherein the medical device
hub further comprises a valve, wherein the coupling member is oriented in a plane
that is perpendicular to the direction of advancement of the second mating member

whereby it does not substantially hinder visibility of the valve.

67. The releasable coupling mechanism of 60, wherein the insertion force for
inserting the second mating member into the coupling mechanism to be coupled to the

first mating member by the coupling member is substantially equivalent to the
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removal force for removing the second mating member from coupling mechanism to

be disengaged from the first mating member.

63. The releasable coupling mechanism of claim 67, wherein the coupling

member remains in the elastic region upon deformation.

69. The releasable coupling mechanism of claim 60, wherein the insertion force
inserting the second mating member into the coupling mechanism to be coupled to the
first mating member, and the removal force for removing the second mating member
from coupling mechanism to be disengaged from the first mating member, are

substantially uniform over multiple uses of the coupling mechanisms.

70. The releasable coupling mechanism of claim 69, wherein the coupling

member remains in the elastic region upon deformation.

71. The releasable coupling mechanism of claim 41, wherein the coupling

member remains in the elastic region upon deformation.

72. The releasable coupling mechanism of claim 60, wherein the insertion force

and the removal force are tunable.

73. The releasable coupling mechanism of claim 60, wherein the snaps have dual

ramps, wherein:
a first ramp of said dual ramps defines the insertion force; and
wherein the second ramp of said dual ramps defines the removal force.

74. The releasable coupling mechanism of claim 73, wherein said first and second

ramps may be varied to define respective insertion and removal forces.

75. The releasable coupling mechanism of claim 73, wherein said first and second
ramps have varying ramp angles defining varying respective removal and insertion

forces.
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76. The releasable coupling mechanism of claim 74, wherein said first and second
ramps have substantially different ramp angles defining substantially different

removal and insertion forces.

77. The releasable coupling mechanism of claim 74, wherein said first and second
ramps have substantially equivalent ramp angles defining substantially equivalent

removal and insertion forces.

78. The releasable coupling mechanism of claim 53, where the coupling member
is configured to generate an audible feedback upon movement between its first state

and second state.

79. The releasable coupling mechanism of claim 78, wherein the coupling
member interacts with the second mating member upon insertion into the first mating

member to generate audible feedback.

80. The releasable coupling mechanism of claim 79, wherein the coupling
member interacts with the second mating member upon once the coupling member

returns from its second state to the first state generating an audible click.
81. A releasable coupling system comprising;

A first mating member defining an opening for receiving a second mating member
there-through, the second mating member having a first diameter defining an effective
diameter that is smaller than the opening enabling it to be advanced into the first

mating member through the opening; and

A means for increasing the effective diameter of the second mating member, the

means comprising a coupling member positioned within the first mating member;

Wherein upon insertion of the second mating member into the first mating member
through the opening thercof, the coupling member is coupled to the second mating
member, thereby modifying the effective diameter of the second mating member such

that the effective diameter of the second mating member is larger than the opening of
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the first mating device preventing it from moving translationally with respect to the

first mating member.

82. The releasable coupling mechanism of claim 1, wherein the coupling member

comprises a flexible coupling member.

83. The releasable coupling mechanism of claim 1, wherein the coupling member

comprises a resilient coupling member.

84. The releasable coupling mechanism of claim 1, wherein the coupling member

comprises an ¢lastic coupling member that is elastically deformable.

85. The releasable coupling mechanism of claim 1, wherein the coupling member

comprises at least one cantilever.

86. The releasable coupling mechanism of claim 85, wherein the coupling

member comprises at least one simple cantilever.

87. The releasable coupling mechanism of claim 86, wherein the at least one

simple cantilever is coupled to a housing of the first mating member.

88. The releasable coupling mechanism of claim 87, wherein the coupling

member comprises two or more simple cantilevers.

89. The releasable coupling mechanism of claim 83, wherein the coupling

member comprises at least one u-shaped cantilever.

90. The releasable coupling mechanism of claim 89, wherein the at least one u-

shaped cantilever comprises at an elastic u-shaped cantilever.

91. The releasable coupling mechanism of claim 90, wherein the coupling

member comprises a pair u-shaped cantilevers.

92. The releasable coupling mechanism of claim 91, wherein the coupling

member comprises a pair of inverted u-shaped cantilevers.
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93. The releasable coupling mechanism of claim 84, wherein the coupling

member comprises a substantially disc shaped configuration.

94. The releasable coupling mechanism of claim 93, wherein the coupling

member comprises a substantially oval disc shaped configuration.

95. The releasable coupling mechanism of claim 84 wherein the coupling member

substantially comprises a snap band.

96. The releasable coupling mechanism of claim 95, wherein the coupling

member comprises a substantially oval snap band.

97. A releasable coupling assembly comprising:

a first mating member; and

a coupling mechanism according to any one of claims 1 to 96.
98. A releasable coupling assembly comprising:

a first mating member;

a coupling mechanism comprising a coupling member associated with the first mating
member for releasably coupling a second mating receivable by the first mating

member, to the first mating member;
Wherein the coupling member has a first configuration and a second configuration;

Wherein the coupling member is moveable from its first state into its second state
upon insertion of the second mating member into the first mating member to allow
passage of the second mating member there-through and is moveable thereafter into
its first state to couple the second mating member to the first mating member of the

releasably coupling assembly.
99. A releasable coupling system comprising;

a first mating member;
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a coupling mechanism according to any one of claims 1 to 96; and
a second mating member.

100. A releasable coupling system comprising:

a first mating member;

a coupling mechanism comprising a coupling member associated with the first mating

member; and

a second mating member that is receivable by the first mating member to be secured

thereto by the coupling member.

Wherein the coupling member is moveable from a first state into a second state upon
insertion of the second mating member into the first mating member to allow passage
of the second mating member there-through and the coupling member is moveable
thereafter into the first state to couple the second mating member to the first mating

member.

101.  The releasable coupling system of claim 100, wherein the first mating member
comprises a first mating member housing, wherein the coupling member is

functionally coupled to the housing of the first mating member.

102. The releasable coupling system of claim 101, wherein the second mating

member comprises a groove; and

Wherein the coupling member is receivable in the groove of the second coupling
member defining a co-operative arrangement there-between for releasably coupling

the first and second mating members.
103.  The releasable coupling system of claim 101, wherein:

the coupling member defines a first corresponding co-operative engagement feature;

and
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the second mating member comprises a second corresponding co-operative

engagement feature;

Wherein the first corresponding co-operative engagement feature of the coupling
member is operable to co-operatively engage to the second corresponding co-
operative engagement feature of the second coupling member defining a co-operative
engagement there-between the first and second corresponding portions to for

releasably coupling the first and second mating members.

104.  The releasable coupling system of claim 103, wherein the first corresponding

co-operative engagement feature comprises snaps of the coupling member.

105. The releasable coupling system of claim 103, wherein the second
corresponding co-operative engagement feature comprises a groove of the second

mating member.

106.  The releasable coupling mechanism of claim 1, where the coupling member is
configured to generate an audible feedback upon movement between its first state and

second state.

107.  The releasable coupling mechanism of claim 106, wherein the coupling
member interacts with the second mating member upon insertion into the first mating

member to generate audible feedback.

108.  The releasable coupling mechanism of claim 107, wherein the coupling
member interacts with the second mating member upon once the coupling member

returns from tis second state to the first state generating an audible click.
109. A locking mechanism comprising:

A locking member seated within a locking device for releasably coupling a second

device thereto, where the second device is receivable by the locking device;

Wherein the locking member has a first configuration and a second configuration;
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Wherein the locking member is moveable from its first configuration into its second
configuration upon insertion of the second device into the locking device to allow
passage of the second device there-through and is moveable thereafter into its first

configuration to couple the second device to the locking device.
110. A releasable locking assembly comprising:
A locking device;

A locking member held seated within the locking device for releasably coupling a

second device that is receivable by the locking device, to the locking device;
Wherein the locking component has a first configuration and a second configuration;

Wherein the locking component is moveable from a first configuration into a second
configuration upon insertion of the second device into the locking device to allow
passage of the second device there-through and the locking component is moveable

thereafter into its first configuration to couple the second device to the locking device.
111. A locking system comprising:

A locking device;

A locking member seated within the locking device; and

A coupling member held within the first mating member; and

A second device that is receivable by locking device to be releasably secured thereto

by the locking member.

Wherein the locking component is moveable from its first state into its second state
upon insertion of the second device into the locking device to allow passage of the
second device there-through and the locking component is moveable thereafter into its

first state to couple the second device to the locking device.

112. A releasable coupling mechanism comprising;
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A housing defining a primary mating member defining an opening for receiving a

secondary mating member to be coupled thereto; and

An clastically deformable retaining component positioned within the housing, for
releasably coupling the secondary mating member to the housing upon insertion

thereof into the housing;

Wherein the elastically deformable retaining component has a first engaging
configuration and a second non-engaging configuration, wherein the elastically
deformable retaining component is moveable into its second non-engaging
configuration upon insertion of the secondary mating member into the housing to
enable the secondary mating member to advance into the housing and is moveable
thereafter into its first engaging configuration to couple the secondary mating member
to the primary mating member preventing [the secondary mating member to be
detachable therefrom, preventing disengagement thereof in the absence of force to

prevent the secondary mating member to be removable from the opening thereof.

113.  The releasable coupling mechanism of claim 112, wherein the retaining
component comprises a deflectable member and is deflectable into its second non-
engaging configuration upon insertion of the secondary mating member and is

capable of returning to its original first engaging configuration thereafter.

114.  The releasable coupling mechanism of claim 113, wherein the retaining

component comprises a flexible retaining component.

115.  The releasable coupling mechanism of claim 113, wherein the retaining

component comprises an elastic retaining component.

116.  The releasable coupling mechanism of claim 115, wherein the retaining

component comprises an ¢lastically deformable retaining component.

117.  The releasable coupling mechanism of claim 116, wherein the retaining

component is contained within the housing.
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118.  The releasable coupling mechanism of claim 117, wherein the housing
comprises a cap and a cover, defining a cavity therein, wherein the retaining

component is seated within the cavity defined by the housing.

119.  The releasable coupling mechanism of claim 117, wherein the retaining

component is coupled to the housing.

120.  The releasable coupling mechanism of claim 119, wherein the retaining

component is attached to the housing.

121.  The releasable coupling mechanism of claim 120, wherein the retaining

component is attached to the housing at least at an end thereof.

122.  The releasable coupling mechanism of claim 120, wherein the retaining

component is formed integrally with the housing.

123.  The releasable coupling mechanism of claim 120, wherein the retaining

component comprises one or more retaining arms.

124.  The releasable coupling mechanism of claim 123, wherein the one or more

retaining arms terminate in one or more snaps.

125.  The releasable coupling mechanism of claim 124, wherein the one or more

retaining arms comprises one or more cantilevers.

126.  The releasable coupling mechanism of claim 123, wherein the one or more

cantilevers comprise a straight cantilever.

127.  The releasable coupling mechanism of claim 123, wherein the one or more

cantilevers comprise a u-shaped cantilever.

128.  The releasable coupling mechanism of claim 127, wherein the u-shaped
cantilever in its first engaging configuration comprises a substantially u- shaped
configuration and wherein the retaining component in its second non-engaging

configuration comprises a substantially compressed shaped configuration; and

PCT/IB2019/053755
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Wherein the elastically deformable retaining component is moveable into its second
non-engaging configuration comprising the substantially compressed u- shaped
configuration upon insertion of the secondary mating member into the housing to
enable the secondary mating member to advance into the housing and is moveable
thereafter into its first engaging configuration comprising the substantially u-shaped

configuration to couple the secondary mating member to the primary mating member.

129.  The releasable coupling mechanism of claim 127, wherein the u-shaped
cantilever in its first engaging configuration comprises a substantially u- shaped
configuration and wherein the retaining component in its second non-engaging

configuration comprises a substantially expanded shaped configuration;

Wherein the elastically deformable retaining component is moveable into its second
non-engaging configuration comprising the substantially expanded u- shaped
configuration upon insertion of the secondary mating member into the housing to
enable the secondary mating member to advance into the housing and is moveable
thereafter into its first engaging configuration comprising the substantially u-shaped

configuration to couple the secondary mating member to the primary mating member.

130.  The releasable coupling mechanism of claim 117, wherein the retaining
component is held loosely within the housing to be retained thereby wherein the

retaining component is not coupled thereto or affixed thereto by secure attachment.

131.  The releasable coupling mechanism of claim 130, wherein the retaining

component is free floating within the housing.

132.  The releasable coupling mechanism of claim 130, wherein the retaining
component is moveable in a direction that is in a plane that is perpendicular to the
direction of advancement of secondary mating member into the housing for insertion

therein.

133.  The releasable coupling mechanism of claim 130, wherein the retaining

component is moveable in a direction that is in a plane that is perpendicular to the
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direction of advancement of secondary mating member into the housing for insertion

therein.

134.  The releasable coupling mechanism of claim 112, wherein the elastically

deformable retaining component comprises a substantially disc shaped structure.

135.  The releasable coupling mechanism of claim 134, wherein the elastically

deformable retaining component comprises a substantially oval disc shaped structure.

136.  The releasable coupling mechanism of claim 133, wherein the elastically
deformable retaining component in its first engaging configuration comprises a
substantially oval disc shaped configuration and wherein the retaining component in
its second non-engaging configuration comprises a substantially circular disc shaped

configuration;

Wherein the elastically deformable retaining component is moveable into its second
non-engaging configuration comprising the substantially circular disc shaped
configuration upon insertion of the secondary mating member into the housing to
enable the secondary mating member to advance into the housing and is moveable
thereafter into its first engaging configuration comprising the substantially oval disc
shaped configuration to couple the secondary mating member to the primary mating

member.

137.  The releasable coupling mechanism of claim 112 wherein the elastically

deformable retaining component comprises a snap member.

138.  The releasable coupling mechanism of claim 137, wherein the elastically

deformable retaining component comprises a substantially oval snap member.

139. The releasable coupling mechanism of claim 138, wherein the retaining
component in its first engaging configuration comprises the substantially oval snap
member defining a substantially oval shape and wherein the retaining component in
its second non-engaging configuration comprises a substantially circular snap member

defining a substantially circular shape;
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Wherein the substantially oval snap member is moveable outwards radially into its
second non-engaging configuration comprising the substantially circular shape upon
insertion of the secondary mating member into the housing to enable the secondary
mating member to pass past one or more snaps positioned along the substantially oval
snap member and is moveable thereafter into its first engaging configuration
comprising the substantially oval shape to couple the secondary mating member to the

primary mating member.

140.  The releasable coupling mechanism of claim 112, wherein the retaining
component is moveable in a direction that is in a plane that is in plane with the
direction of advancement of secondary mating member into the housing for insertion

therein.

141.  The releasable coupling mechanism of claim 112, wherein the retaining
component is moveable in a plane that is perpendicular with the direction of

advancement of secondary mating member into the housing for insertion therein.

142.  The releasable coupling mechanism of claim 112, wherein the retaining

component is moveable in a radial direction.

143.  The releasable coupling mechanism of claim 112, wherein the retaining
component is biased in its first engaging configuration, wherein upon insertion of the
secondary mating member into the housing the secondary mating member exerts an
outward radial force against the retaining component whereby the retaining
component is moveable into its second engaging configuration to enable the

secondary mating member to advance into the housing.

144.  The releasable coupling mechanism of claim 112, wherein the retaining

component is independently moveable with respect to the housing.

145.  The releasable coupling mechanism of claim 117, wherein the housing
comprises a cap and over, defining a space therein for holding the retaining

component therein free from engagement therein.

146. A releasable coupling mechanism comprising:



CA 03099464 2020-11-04

WO 2019/215623 PCT/IB2019/053755

10

15

20

25

80

A coupling comprising a primary receiving hub defining an opening for receiving an

advancing secondary hub for insertion therein; and

An independently moveable gripping component seated within a cavity of the primary
hub and enclosed therein, the independently moveable gripping component having an
engaging configuration and a non-engaging configuration and being moveable

independently of or from the housing;

Wherein upon insertion of the secondary hub into the primary hub, the independently
moveable gripping component is initially moveable into its non-engaging
configuration to enable advancement of an engaging portion of the secondary hub,
and is moveable thereafter into its engaging configuration for gripping or grabbing the
portion of the secondary hub to enable coupling thereby preventing disengagement
thereof preventing the secondary hub from being removed therefrom in the absence of

force; and

Wherein upon retraction of the secondary hub from the primary hub, the
independently moveable gripping component is moveable into its non-engaging

configuration to enable disengagement thereof.

147.  The releasable coupling mechanism of claim 146, wherein the independently

moveable gripping component comprises a flexible gripping component.

148.  The releasable coupling mechanism of claim 146, wherein the independently

movable gripping component comprises a resilient gripping component.

149.  The releasable coupling mechanism of claim 148, wherein the independently

moveable gripping component is radially moveable.

150. In one broad aspect, embodiments of the present invention comprise a a
releasable locking mechanism for releasably coupling two medical devices, the

releasable locking mechanism comprising:
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a first handle portion defining a housing comprising an opening for receiving a part of
a second handle portion therein, the second handle portion comprising a second
handle wider portion and a second handle groove portion;

a flexible locking member or component that is seated within the first handle housing
for releasably coupling the second handle portion to the first handle portion, the
flexible locking member or component having a first locking configuration and a
second non-locking configuration;

Wherein upon initial advancement of the second handle portion into the first handle
portion, the flexible locking member or component is moveable outwards from its
first locking configuration into its second non-locking configuration out of the path of
the second handle wider portion upon interaction therewith, and upon further
advancement of the second handle portion into the first handle portion, the flexible
locking member or component is moveable inwards into the second handle groove
portion from its second non-locking configuration into its first locking configuration,
in order to releasably couple the dilator hub to the sheath hub, whereby the flexible
locking member or component is moveable into its second non-locking configuration
upon exertion of force as the dilator hub is pulled to enable disengagement of the

releasable locking mechanism.

151.  The releasable locking mechanism of claim 150, wherein the flexible locking

member or component comprises a resilient locking member or component.

152.  In a further broad aspect, embodiments of the present invention comprise a A
releasable locking mechanism for releasably coupling two medical devices, the

releasable locking mechanism comprising:

a first handle portion defining a housing comprising an opening for receiving a part of

a second handle portion therein;

the second handle portion comprising a second handle wider portion and a second

handle groove portion;

a moveable locking member or component that is seated within the first handle

housing for releasably coupling the second handle portion to the first handle portion,
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the moveable locking member or component having a first locking configuration and

a second non-locking configuration;

Wherein upon initial advancement of the second handle portion into the first handle
portion, the moveable locking member or component is moveable outwards from its
first locking configuration into its second non-locking configuration out of the path of
the second handle wider portion upon interaction therewith, and upon further
advancement of the second handle portion into the first handle portion, the moveable
locking member or component is moveable inwards into the second handle groove
portion from its second non-locking configuration into its first locking configuration,
in order to releasably couple the dilator hub to the sheath hub, whereby the moveable
locking member or component is moveable into its second non-locking configuration
upon exertion of force as the dilator hub is pulled to enable disengagement of the

releasable locking mechanism.

153. A releasable locking mechanism for releasably coupling two devices, the

releasable locking mechanism comprising:

A first receiving device defining a housing, the housing defining an opening for
receiving an second insertion device there-through, the second insertion device having
a first diameter that is a smaller effective diameter than the opening enabling it to be

advanced into the receiving first device; and

a means for increasing the effective diameter of the second device, the means

comprising a flexible locking member;

Wherein upon insertion of the second device into the first device through the opening
thereof, the flexible locking component is moveable to be positioned around the
second insertion device creating an interference fit thereby interacting with the
incoming second insertion device that is inserted there-through to be coupled thereto,
thereby creating a larger effective diameter of the second device, thereby creating an
effective diameter of the second device that is larger than the opening of the first
device, thereby preventing it from exiting therefrom thereby translationally locking

the first receiving device and the second insertion device.
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154. A releasable locking mechanism for releasably coupling two devices, the

releasable locking mechanism comprising:
A sheath hub defining an opening for receiving a dilator hub there-through;

A means for increasing an effective diameter of the dilator hub comprising a

moveable locking member or component;

wherein the dilator hub has a smaller effective diameter than the opening going into
the to enable advancement into the sheath hub and once positioned inside the sheath

hub; and

wherein once the dilator hub is advanced into the sheath hub, the moveable locking
component moves around the dilator hub creating an interference fit thercby
interacting with the incoming dilator hub preventing it from exiting from the opening,
thereby creating a larger effective diameter on the dilator hub that is larger than the
opening within the sheath hub to prevent the movement of dilator hub out of the
sheath hub in the absence of force to translationally lock the sheath hub and the
dilator hub.
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