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(54) Title: APPARATUS FOR USE IN A RESPIRATORY SUPPORT SYSTEM

FIGURE 3

(57) Abstract: A connector for a component of a medical breathing circuit. The connector comprises an inner body and an outer
body. The outer body is configured to be slidable along the inner body between each of an inoperative orientation and an operative
orientation with respect to the inner body. The outer body and the inner body are contigured to be in engagement or in an operative
association with each other when the outer body is provided in the operative orientation. The outer body and the inner body are dis -
engaged from each other or in an inoperative association with each other when the outer body is provided in the inoperative orienta -
tion. At least one or each of a surface of the inner body or a surface ot the outer body comprises of a surface relief feature(s) provid -
ing for a resistance to the outer body being moved from the inoperative orientation to the operative orientation.
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APPARATUS FOR USE IN A RESPIRATORY SUPPORT SYSTEM
TECHNICAL FIELD

[0001] The present disclosure generally relates to a connector to be provided at
a terminal end of a conduit. More particularly, the present disclosure relates to a
releasable, yet secure, connector to be provided at the terminal end of a medical
breathing conduit forming a part of a medical breathing circuit, for a releasable, yet
secure, connection to be made between an end of the conduit with another device of
the circuit (e.g. a humidifier or a flow generator or another conduit).

BACKGROUND ART

[0002] Alternative forms of connectors at the end of a conduit, such as a
medical breathing conduit, for a connection to be made with a device forming a part
of a breathing circuit, such as a medical breathing circuit, are desirable.

[0003] In particular, provision of such connectors which provide for a releasable
yet secure connection provide for particular advantages. For example, a secure
connection between the terminal end of a conduit and a device (such as a humidifier
or a flow generator, such as a blower), or between two conduits, gives an operator
(and the patient) reassurance of the delivery of a desired or intended respiratory
therapy.

[0004] One such example of a more secure connector for the terminal end of a
conduit is that disclosed by US 6,953,354. Such a connector provides for a connector
body surrounded by an external collar. The connector body is configured to fit with
another connector of a device. The external collar is configured to move from an
inoperative or 'open' position to an operative or 'closed' position in which, when in
the operative or 'closed' position, the collar maintains the connector body in an
engagement with portions of the other connector (i.e. of the device) to which it is
being connected/attached. While the collar is in the operative or 'closed’ position, the
connector body is prevented from disconnection from the other connector (i.e. of the
device) to which it is attached.

[0005] While recognising the type of connector provided for by US 6,953,354 is
particularly useful, enhancements or alternative features provide for still further
connectors which operators may decide to choose. For example, some operators may
inadvertently or prematurely move such an external collar into the operative or
'closed' position before the particular features of the connector body are correctly
aligned or positioned relative to the other connector (i.e. of a device). As such,
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despite the collar being in the 'closed' position, a connection may not have been
correctly made and no particular feedback (haptic, tactile or otherwise) may be given
to the operator to otherwise assist with a correct connection being made or for even
assisting with ensuring a correction is more likely to be made.

SUMMARY OF INVENTION

[0006] It is an object of certain embodiments disclosed herein to provide a
connector for use in a medical breathing circuit or respiratory support system that
will at least go some way towards improving on the above or which will at least
provide the public or the medical profession with a useful choice. It is an alternative
or additional object of certain embodiments disclosed herein to provide a connector
for use at a terminal end of a medical breathing conduit that enables a releasable yet

secure connection to be made with another component.

[0007] Humidified gases can be used to allow for comfortable gases delivery to
a patient in some configurations. Humidity prevents the airways from drying out and
hence can prevent or minimise damage to the airways and may also improve or
assist with maintaining patient comfort when receiving a flow of gases being
delivered to their airway(s).

[0008] In a first aspect, there is provided a connector for a component of a
medical breathing circuit, the connector configured to connect with a second
connector, the connector comprising: an inner body and an outer body, the outer
body configured to be slidable along the inner body between each of an inoperative
orientation and an operative orientation with respect to the inner body, the outer
body and the inner body being in engagement or in an operative association with
each other when the outer body is provided in the operative orientation, and the
outer body and the inner body being disengaged from each other or in an inoperative
association with each other when the outer body is provided in the inoperative
orientation, wherein at least one or each of: (i) a surface of the inner body or (ii) a
surface of the outer body comprise of a surface relief feature(s) providing for a
resistance to the outer body being moved from the inoperative orientation to the
operative orientation, and wherein the inner body further comprises at least one
connection feature configured to retain the connector in connection with the second

connector.

[0009] At least one or each of a surface of the inner body or a surface of the
outer body may comprise a surface relief feature(s) that provide(s) for a first
resistance to a force of displacement of the outer body being slidably moved from the
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inoperative orientation toward the operative orientation, and wherein the force of
displacement required to overcome the first resistance is greater than a force of
displacement subsequently required to complete the outer body being slidably moved
to the operative orientation.

[0010] The connector may be configured such that a force required to engage
the inner body with the second connector is less than a force required to move the
outer body from the inoperative orientation to the operative orientation.

[0011] A force required to move the outer body from the inoperative orientation
to the operative orientation when said inner body is in an engagement with the
second connector, may be less than a force required to move the outer body from
the inoperative orientation to the operative orientation when said inner body is out of

an engagement with a connection feature of a second connector.

[0012] When said inner body of the connector is in an engagement with the
second connector, a force required to move the outer body from the inoperative
orientation to the operative orientation may be less than about 50 Newtons,
optionally is about 30 Newtons. When said inner body of the connector is out of an
engagement with the second connector, a force required to move the outer body
from the inoperative orientation to the operative orientation may be greater than
about 50 Newtons, optionally is about 100 Newtons.

[0013] The surface relief feature(s) may be provided about one or more of: an
outer surface of the inner body; an inner surface of the outer body.

[0014] The surface relief feature(s) may be provided about an outer surface of
the inner body.

[0015] The surface relief feature(s) may be provided about an inner surface of
the outer body.

[0016] The surface relief feature(s) may extend(s) as a continuous or
discontinuous formation or formations about a complete or a partial circumference of
the inner body and/or of the outer body.

[0017] At least one of the surface relief features may be a protrusion configured
to provide the resistance.

[0018] The at least one connection feature of said inner body of the connector

may be one or more of:
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a raised tab or protrusion (optionally the raised tab extends substantially
radially inwardly) to be received by a connection feature of the second
connector when aligned for engagement (optionally to be received by a recess
of the second connector),

a recess configured for receipt of a connection feature of the second
connector when aligned for engagement (optionally to be received by a recess
of the second connector).

[0019] The connector and/or a second connector to which the connector is to be
connected, or both, may comprise at least one connection feature configured to

retain the connector relative to a second connector.

[0020] The outer body of the connector when in the operative orientation is
configured to maintain or secure the at least one connection feature of the connector
in a retained orientation relative to the second connector.

[0021] The inner body may comprises one or more latch members, optionally
said one or more latch members is/are a deflectable portion of the inner body
(optionally said latch member is/are deflectable substantially radially inwardly toward
the second connector to which said latch member is to be engaged thereto when said
outer body is moved into the operative orientation).

[0022] The at least one connection feature of said inner body may comprise a
raised tab, optionally the raised tab extends substantially radially inwardly for receipt
with a recess of a second connector.

[0023] The at least one connection feature of a said second connector may be a
recess configured for receipt of a connection feature of a said connector (optionally a
raised tab of said inner body).

[0024] A force required to move the outer body to the operative orientation
when the at least one connection feature of the connector is aligned for an
engagement into a retained orientation with connection features of the second
connector may be less than a force required to move the outer body to the operative
orientation when the at least one connection feature of the connector is out of
alignment for an engagement into a retained orientation with connection features of

the second connector.

[0025] A force required to move the outer body to the operative orientation
when the at least one connection feature of the connector and the second connector
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are aligned for an engagement with each other into a retained orientation may be
less than about 50 Newtons, optionally is less than about 30 Newtons.

[0026] A force required to move the outer body to the operative orientation
when the connector and the second connector are attached to each other yet the at
least one connection feature of the connector and the second connector are out of an
alignment for an engagement with each other into a retained orientation may be
greater than about 50 Newtons, optionally is about 100 Newtons.

[0027] The inner body comprises one or more latch members.

[0028] The one or more latch member(s) may be a deflectable portion of the
inner body (optionally said latch member may be deflectable substantially radially
inwardly toward a connection feature of a second connector to which said latch
member is to be engaged thereto when said outer body is moved into the operative

orientation).

[0029] An outside surface of one or each of said latch member(s) may comprise
said surface relief feature(s).

[0030] At least one of said one or more latch members may comprise said at
least one connection feature configured to retain the inner body relative to the

second connector.

[0031] The connection feature of at least one of said one or more said latch
members may comprise a raised tab, optionally said raised tab is configured to be
received by a connection feature (e.g. a recess) of a said second connector when
aligned for engagement (e.g. when aligned for engagement with the connection
feature of a said second connector).

[0032] The connection feature of at least one of said one or more said latch
members may comprise a recess, optionally said recess is configured to receive a
connection feature (e.g. a raised tab) of a said second connector when aligned for
engagement (e.g. when aligned for engagement with the connection feature of a said
second connector).

[0033] The surface relief feature on an outside surface of a said latch member
may be a protrusion or a raised profile that extends outwardly from said outside
surface.
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[0034] The protrusion or raised profile may be positioned or located
substantially a predetermined length from an end of a said latch member, said end
being the end of the latch member toward which said outer body is moved toward for

the operative orientation.

[0035] The protrusion or raised profile may be positioned or located about 0 to
about 15mm from the end of the latch member, optionally is about 7mm.

[0036] The surface relief feature may be a protrusion or raised profile, wherein
said protrusion or raised profile has a ramped face, said ramped face inclining at an
angle from the outer surface of the latch member to a radially outward point, and
optionally being inclined in a direction toward said end of a latch member (optionally
said end being the end of the latch member toward which said outer body is moved
toward the operative orientation).

[0037] The ramped face may be inclined in a direction toward said end of a latch
member (optionally said end being the end of the latch member toward which said
outer body is moved toward for the operative orientation), the angle of said ramped

face being:

i. an angle of about 40° to about 60° (degrees), optionally is at an angle
of about 45°, optionally is at an angle of less than about 90°, when said angle
is measured with respect to the outer surface of the latch member,

ii. an angle of about 40° to about 60° (degrees), optionally is at an
angle of about 45°, optionally is at an angle of less than about 90°, when said
angle is measured from an axis perpendicular to the outer surface of a second

connector.

[0038] The surface relief feature on the outside surface of a said latch member
may interferes with, or may be contacted by, a surface of the outer body when said
outer body is moved in a direction from the inoperative orientation to the operative

orientation.

[0039] The surface of the outer body may comprise a leading edge or face, the
leading edge or face being at an end of the outer body that makes initial interference
or contact with a said surface relief feature provided on the outside surface of said
latch member or the inner body when said outer body is moved in a direction from
the inoperative orientation to the operative orientation.
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[0040] An inside surface of the outer body may comprise one or more of said
surface relief features, a leading edge or face of which are configured to make an
initial interference or contact with a said surface relief feature provided on an outside
surface of said inner body or a said latch member when said outer body is moved in
a direction from the inoperative orientation to the operative orientation.

[0041] The one or more surface relief features on the inside surface of the outer
body may be a protrusion or a raised profile that extends inwardly from the inside
surface.

[0042] The protrusion or raised profile of the outer body may have a ramped
face, said ramped face inclining at an angle from the inner surface of the outer body
to a radially inward point, and optionally being inclined in a direction away the
leading edge or face of the outer body.

[0043] The ramped face may be inclined in a direction toward said end of the
outer body (optionally said end being the end of the outer body toward which said
outer body is moved toward for the inoperative orientation), the angle of said
ramped face being:

i. an angle of about 40° to about 60° (degrees), optionally is at an angle
of about 45°, optionally is at an angle of less than about 90°, when said angle
is measured with respect to the inner surface of the outer body,

ii. an angle of about 40° to about 60° (degrees), optionally is at an
angle of about 45°, optionally is at an angle of less than about 90°, when said
angle is measured from an axis perpendicular to the outer surface of a second

connector.

[0044] In the inoperative orientation, the outer body may be out of an
engagement or association with surface relief features of the inner body.

[0045] In the operative orientation, the outer body may be in an engagement or
association with surface relief features of the inner body.

[0046] In the operative orientation, the outer body may be configured to urge
one or more connection features (or one or more latch members) of the inner body

inwardly toward a latched configuration with the second connector.
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[0047] In the operative condition, the outer body may maintain or secure one or
more connection features (or one or more latch members) of the inner body in a

retained orientation relative to the second connector.

[0048] The inner body may define internally a lumen or gas flow passage for the
transport of gas.

[0049] When the connector is connected in a retained orientation with a second
connector, a pneumatic connection may be made between said connector and said

second connector.

[0050] The at least one connection feature of a said second connector may be

one or more of:

a raised tab or protrusion to be received by a connection feature of the
connector when aligned for engagement (optionally to be received by a recess
of the connector),

a recess configured for receipt of a connection feature of the connector
when aligned for engagement (optionally to be received by a recess of the

connector).

[0051] A force required to move the outer body to the operative orientation
when the at least one connection feature of the connector is aligned for an
engagement into a retained orientation with connection features of the second
connector may be less than a force required to move the outer body to the operative
orientation when the at least one connection feature of the connector is out of
alignment for an engagement into a retained orientation with connection features of

the second connector.

[0052] A force required to move the outer body to the operative orientation
when the at least one connection feature of the connector and at least one
connection feature of the second connector are aligned for an engagement with each
other into a retained orientation may be less than about 50 Newtons, optionally is
less than about 30 Newtons.

[0053] A force required to move the outer body to the operative orientation
when the first connector and the second connector are attached to each other yet the
at least one connection feature of the first connector and at least one connection
feature of the second connector are out of an alignment for an engagement with each
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other into a retained orientation may be greater than about 50 Newtons, optionally is
about 100 Newtons.

[0054] The inner body of the first connector may comprise one or more latch
members, optionally said latch member is a deflectable portion of the inner body
(optionally said latch member being deflectable substantially radially inwardly toward
a connection feature of the second connector to which said latch member is to be
engaged thereto when said outer body is moved into the operative orientation).

[0055] The inner body of the connecter may be connectable or attachable to a
conduit, optionally the conduit may be a medical breathing tube.

[0056] The inner body may provide for a lumen to provide a gases transport
pathway to the lumen of the conduit.

[0057] When in the inoperative orientation, the outer body may be in a
retracted position relative to the inner body, optionally in the inoperative or retracted
potion the outer body is allowed to slide over the outside of the conduit which is
attached to the lumen of the inner body.

[0058] In a second aspect, there is provided connector assembly comprising the
connector as defined by the first aspect and any of the configurations as described
above and a second connector to which the defined connector is connectable.

[0059] The defined connector may be configured as a female connector and the

second connector is configured as a male connector.

[0060] In a third aspect, there is provided a connector for a component of a
medical breathing circuit, the connector comprising: a female connector portion,
wherein the female connector portion comprises an inner body and an outer body,
the outer body configured to be in a slidable relationship with the inner body, and
wherein at least one, or both of, an outside surface of the inner body and an inside
surface of the outer body, comprise a surface relief feature(s).

[0061] The connector may be as defined by the first aspect and any of the
configurations as described above.

[0062] The connector may be adapted for connection to the male end of a

second connector.

[0063] The inner body may be an inner connector body.
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[0064] The outer body may be an outer collar body.
[0065] In a fourth aspect there is provided a connector assembly comprising:
a first connector of the first, second or third aspects, and

a second connector comprising at least one connection feature, the at
least one connection feature of the first connector being configured to
engage with the at least one connection feature of the second connector to

retain the first connector in connection with the second connector.

[0066] The outer body when in the operative orientation may be configured to
maintain or secure the at least one connection feature in a retained orientation

relative to a said second connector.

[0067] The at least one connection feature of a said second connector may be
one or more of:

a raised tab or protrusion to be received by a connection feature of the
first said connector when aligned for engagement (optionally to be received by
a recess of the first connector),

a recess configured for receipt of a connection feature of the first
connector when aligned for engagement (optionally to be received by a recess
of the first connector).

[0068] A force required to move the outer body to the operative orientation
when the at least one connection feature of the first connector is aligned for an
engagement into a retained orientation with connection features of the second
connector may be less than a force required to move the outer body to the operative
orientation when the at least one connection feature of the first connector is out of
alignment for an engagement into a retained orientation with connection features of

the second connector.

[0069] A force required to move the outer body to the operative orientation
when the at least one connection feature of the first connector and at least one
connection feature of the second connector are aligned for an engagement with each
other into a retained orientation may be less than about 50 Newtons, optionally is
less than about 30 Newtons.
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[0070] A force required to move the outer body to the operative orientation
when the first connector and the second connector are attached to each other yet the
at least one connection feature of the first connector and at least one connection
feature of the second connector are out of an alignment for an engagement with each
other into a retained orientation may be greater than about 50 Newtons, optionally is
about 100 Newtons.

[0071] The inner body of the first connector may comprise one or more latch
members, optionally said latch member is a deflectable portion of the inner body
(optionally said latch member being deflectable substantially radially inwardly toward
a connection feature of the second connector to which said latch member is to be
engaged thereto when said outer body is moved into the operative orientation).

[0072] According to the various aspects or configurations above, or as described
herein, when in the inoperative condition, the outer body does not maintain or secure
one or more connection features (or one or more latch members) of the inner body in

a retained orientation relative to a second connector.

[0073] It should be understood that alternative embodiments may comprise any
or all combinations of two or more of the parts, elements or features illustrated,
described or referred to in this specification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0074] Specific embodiments and modifications thereof will become apparent to
those skilled in the art from the detailed description herein having reference to the
figures that follow, of which:

[0075] Figures 1 and 2 illustrate exploded views of a connector of an
embodiment of this disclosure, as well as an exemplification of a second connector to

which a connection may be made.

[0076] Figure 3 illustrates an embodiment of a connector, in particular where an
outer body of the connector has been slid along an inner body of the connector, and
the outer body first realises a resistance to further sliding along the inner body.

[0077] Figure 4 illustrates an embodiment of a connector, in particular a
sequence of a connection in progress being made, where the outer body and the
inner body are moved in tandem or together along a shank or shaft of another

connector, to move or bring connection features of the connector into suitable
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proximity with connection features of another connector (for a connection to be
correctly made).

[0078] Figure 4 also illustrates how in various embodiments latch members
having an inwardly orientated or directed raised tab can have the raised tab (or barb
or hook type configuration) moved into connection with a recess of another

connector.

[0079] Figure 5 illustrates a further sequence on from that of Figure 4 in which
an embodiment of a connector has been placed into correct connection with another
connector, the connection features of each connector having been mated, and the
outer body of the connector having been moved into an operative orientation.

[0080] Figures 6A-E show a sequence of an embodiment of a connector being
put into connection with a second connector; in particular Figure 6A shows a
connector with an outer body in an inoperative orientation with respect to an inner
body the connector being wholly separate from another connector to which a
connection is to be made. Figure 6B shows the connector in a first stage of
connection in which a second connector has been inserted into the female end of the
inner body of the connector; Figure 6C shows the outer body of the connector moved
into a position of encountering a resistance with a surface relief feature of an inner
body; Figure 6D shows the outer body and the inner body having been moved
together (e.g. in tandem) to be slid along the shaft or shank of the second connector
for bringing connection features of the connector into receipt with commensurate
connection features of the second connector; and, Figure 6E shows the connector in
correct connection with the second connector with the outer body in the operative
orientation with respect to the inner body.

[0081] Figures 7A-E illustrate further alternative embodiments of surface relief
features on the outside surface of the inner body and the inside surface of the outer
body, and how they may be configured for engagement or interference
therebetween.

[0082] Figure 8 shows a cross-section through an embodiment connector, such
as that of Figures 3 and 6C.

[0083] Figures 9A-B show a close-up of a part of a connector, in particular how
an outer body moves from an inoperative orientation to an operative orientation, and

how connection features of an inner body can be moved into alignment with
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connection features of a second connector, thereby allowing the outer body to be slid
into the complete operative orientation.

[0084] Figure 10A shows a cross section of a second connector, inner body and
outer body.
[0085] Figure 10B is a close-up view of the region indicated as item A in Figure

10A, Figure 10B illustrating details of particular angles and dimensions for a surface
relief feature upon a latch member and of a connection feature of an inner body.

[0086] Figure 11 shows a cross-section of an embodiment of a connector.

[0087] Figure 12 shows the connector as part of a system to deliver breathing
gases to a user.

[0088] Figure 12A shows the connector as part of a medical breathing conduit.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0089] The connector of the present disclosure provides for an arrangement
which is configured to go at least some way towards improving the likelihood of a

user making the correct and a complete connection with a second connector.

[0090] The connector of the present disclosure has particular applicability to its
use as a female connector which is adapted for connection to a male part of a second
connector.

[0091] The connector may be provided as a first connector for connection with a
second connector as part of a connector assembly.

[0092] In some embodiments, the connector or second connector is provided as
a part of a flow generator, humidifier or other device which provides conditioned air
or other gases to a user. In addition, or alternatively, the connector or second
connector may be provided as part of a component of a medical breathing circuit (for

example as a connector on an end of a breathing conduit).

[0093] In some embodiments, the connector or second connector may be
provided as part of a conduit associated with a patient interface such as a mask
(whether as a full face-type mask or otherwise), or nasal cannula, these being either
of a sealing or non-sealing type. In some embodiments, the connector may be
provided for connecting a conduit to a patient interface (such as a nasal cannula or
mask), or a conduit of a patient interface.
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[0094] With reference to the accompanying figures, there is provided a
connector 1 for a component (such as a medical breathing conduit) of a medical
breathing circuit. Such a connector 1 comprises of an inner body 2 and an outer
body 3. The outer body 3 is configured to be slidable along the inner body 2
between each of an inoperative orientation (for example, such as that shown by
Figures 6A, 6B) and an operative orientation (for example, such as that shown by
Figure 6E) with respect to the inner body 2. The outer body 3 and the inner body 2
being in engagement or in the operative association with each other when the outer
body 3 is provided in the operative orientation; and, the outer body 3 and the inner
body 2 being disengaged from each other or in the inoperative association with each
other when the outer body 3 is provided in the inoperative orientation. The inner
body 2 further comprises at least one connection feature 9 configured to retain the
connector 1 upon a second connector 6.

[0095] According to these features, at least one or each of a surface of the inner
body 2 or a surface of the outer body 3 may comprise of a surface relief feature(s) 4
providing for a resistance to the outer body 3 being moved (or slid) from the
inoperative orientation to the operative orientation.

[0096] Figure 1 illustrates the connector 1 in an exploded arrangement, in
addition to a second connector 6 as one embodiment of another connector to which a
connection may be made. A second connector 6 may optionally comprise a recess to
house or receive a sealing member 18 such as an o-ring. The sealing member, such
as an o-ring, may facilitate sealing for a pneumatic connection to be formed between
the connector 1 and a second connector 6, although it will be appreciated a
pneumatic connection may be formed between the connector 1 and a second
connector irrespective of whether a sealing member 18 is particularly used or not, a

sealing member 18 may however improve sealing.

[0097] Figure 2 illustrates the connector 1 as the outer body 3 and the inner
body 2 are in the process of being assembled (though still partially separated from
each other), with an optional second connector 6 to which a connection by the inner
body 2 may be made.

[0098] Figure 3 illustrates the outer body 3 having been slid or translated along
the inner body 2 and having reached a point where a resistance to the sliding or
movement along the inner body has been made. For example, a surface relief feature
4 is providing a resistance against an end surface or face or leading edge 23 of the
outer body 3. Also shown (and for example as shown in Figure 1) is a guide path 12
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and a guide path locator 13 for assisting with a determined direction or orientation
for travel of the outer body 3 with respect to the inner body 2.

[0099] A guide path 12 and a guide path locator 13 may be of use when the
inner body is substantially circular when viewed in cross-section to the axial or
longitudinal direction of the connector. In such a situation, the guide path and guide
path locator can be utilised to prevent the outer body from rotating about the inner
body. In some embodiments, for ease of use or user operability, there may be a
desire to avoid a rotation of the outer body relative to the inner body.

[0100] The guide path 12 can simultaneously act as an effective slot or cut-out
of the inner body, thereby allowing the connection features 9 of the inner body or the
latch members 17 of the inner body comprising the connection features 9, to be able
to be moved independently of the remainder of the inner body. In this manner the
connection features 9 or latch members 17 may be deflected inwardly as the outer
body is brought to bear upon a surface relief feature of the inner body or upon the
connection features 9 or latch members 17 themselves.

[0101] Figure 4 illustrates how, a force applied to the surface relief features 4
by outer body 3 (i.e. due to the resistance to movement of the outer body along the
inner body), in turn translates to the movement of both the inner and outer bodies
moving or in tandem together along the shank or a shaft portion of another
connector, such as a second connector 6. In this manner, connection features 9 of
the connector 1 can be brought to bear upon the second connector 6, and can be
ultimately moved to engage or latch into a suitable connection feature 11 of a second

connector 6.

[0102] Figure 4 also illustrates how in various embodiments latch members 17
having an inwardly orientated or directed raised tab 10, the raised tab 10 (or barb or
hook type configuration) can be moved into connection with a recess of another

connector.

[0103] Figure 5 shows the connector 1 in a connected arrangement with
another connector, such as a second connector 6. Note the connection features 9
may have raised tabs 10 of latches 17 are located within the connection feature 11 of
the second connector 6. Also note in this embodiment that in this operative
orientation of the outer body 3 with respect to the inner body 2, the outer body
forms a collar or housing to the inner body 2.
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[0104] Figures 6A-E show a sequence of the connector 1 being put into
connection with a second connector 6.

[0105] Figure 6A shows the connector 1 when separate from a second
connector 6.

[0106] Figure 6B shows the second connector 6 (e.g. a male connector portion)
being placed into the cavity of the female connector portion (e.g. the inner body 2 at
least partially receives the second connector 6).

[0107] Figure 6C shows the outer body 3 being moved along the inner body 2,
and a surface relief feature 4’ of the outer body 3 encountering a surface relief
feature 4 of the inner body 2. The surface relief feature 4" may be leading edge 23 or
surface. The encountering of such a surface relief feature 4 results in a resistance to
the outer body 3 being able to be slid or translated along the inner body 2.

[0108] Figure 6D illustrates how when a user continues to apply a force or
sliding pressure to the outer body 3, with sufficient force, the outer body 3 translated
the force or pressure to being applied to the inner body 2. In this way, the inner
body 2 and the outer body 3 are both moved toward the second connector 6, and the
inner body 2 is urged into greater receipt with the second connector 6. Once the
user has continued to apply a sufficient force to the outer body (which is translated
to the inner body via the surface relief features 4), the connection features 9 of the
inner body 2 can be placed into contact or received by the connection feature 11 of a
second connector 6, for example a raised tab 10 can be received by a recessed
connection feature 11 of the second connector.

[0109] Figure 6E shows how with continued application of a sufficient force or
sliding pressure, the resistance created by the interference between surface relief
features of the outer and/or inner body 3,2, can be overcome and the outer body 3
can finally be slid or translated home into an operative orientation. In doing so, the
outer body 3 may fully house the inner body, and/or can assist with retaining or
securing the connection features 9 of the inner body 2 into a retained or secured
position or location with the connection features 11 of a second connector 6. The
inner body 2 of the connector 1 is now fully housed or surrounded by the outer body
3 (acting as a collar).

[0110] Figures 7A-E illustrate further embodiments of surface relief features 4,
4’ on the outside surface of the inner body 2 and the inside surface of the outer body
3, and how they may be configured for engagement or interference therebetween.



10

15

20

25

30

35

WO 2017/077485 17 - PCT/IB2016/056632

[0111] Figures 7A-7E illustrate how one or both of the surface relief features 4,
4’ of the inner body 2 and the outer body 3 may have a ramped face 24, 26.

[0112] Figures 7A, 7B, 7E illustrate how a surface relief feature 4, such as
protrusion or raised profile, or leading edge 23, can have a ramped face 24. The
ramped face 24 on the inner body 2 is inclined at an angle from the outer surface of
the inner body 2 (or may be a latch member 17) to a most radially outward point or
height. The angle and direction of the ramp of the inner body of Figures 7A, 7B and
7E is more particularly described with reference to Figures 10A, 10B.

[0113] In Figures 7C, 7D the protrusion or raised profile having a ramped face
26 is provided on an inside surface 8 of the outer body 3, while the surface relief
feature 4 of the inner body 2 stands or extends substantially without a ramped face -
in these configurations, the ramped face inclines at an angle from the inner surface 8
of the outer body to a more radially inward point (or more radially inward height of
such a protrusion or profile), and being inclined or inclining in a direction away from
the leading edge 23 or face of the outer body 3. Optionally, such a ramped face may
be at an angle of about 40° to about 60° (degrees), or could be at an angle of about
45°, or may be at an angle of less than about 90° when said angle is measured with
respect to the inner surface of the outer body, and/or an axis 74 coincident or planar
with the inner surface of the outer body or, when the angle is measured from an axis
perpendicular to the outer surface of a second connector.

[0114] Figure 7E illustrates a further embodiment in which the inner body 2 and
the second connector 6 are configured to provide for a frictional or interference-type
connection fit. In this embodiment, the inner surface of the inner body 2 can engage
with the outer surface of the second connector 6 to retain the inner body 2 relative to
the second connector 6. In some configurations the second connector comprises a
curved surface 11A. As the outer body 3 is slid from an inoperative orientation to an
operative orientation the connection features of the inner body come gradually into
greater engagement or fit with the curved surface 11A, and can act to fittingly retain
the connection feature 9 upon the surface 11A. It will be appreciated that the
frictional or interference-type connection fit as shown in Figure 7E can be combined
with the configuration of the surface relief features 4, 4’ as shown in Figures 7A-7D.

[0115] Figure 8 shows a cross-section through a connector 1 which is in
progress of being put into connection with a second connector 6, but for which the
connection has not yet been completed. The outer body 3 is shown as having its
surface relief features (e.g. in this instance a leading edge 23 or leading face of an
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end of the outer body 3) being in interference or encountering resistance from
surface relief features 4 of the inner body 2. Figure 8 is a cross-sectional view of one
embodiment of the sequence shown by Figures 3 and 6C.

[0116] Provision of the surface relief feature(s) 4 facilitates a first resistance to
a force of displacement of the outer body 3 from being slidably moved from the
inoperative orientation toward the operative orientation (i.e. in the direction indicated
by arrow labelled as item 5). Such a first resistance requires that a force of
displacement needed to overcome the first resistance is greater than a force of
displacement subsequently required to complete the outer body 3 from being slidably
moved past or beyond the surface relief feature(s) 4 and into the operative

orientation.

[0117] In one embodiment, as the connector 1 is configured to connect to a
second connector 6, in use, the force required to engage the inner body 2 with the
second connector 6 is less than the force required to move the outer body 3 from the
inoperative orientation to the operative orientation.

[0118] The difference between the forces required during different stages of
connection between the connector 1 and the second connector 6 allow for an overall
simplified and staggered connection. In some embodiments, in a first stage of
connection the inner body 2 is brought into engagement with the second connector 6.
In a second stage of bringing the connector 1 into a connection with the second
connector, the outer body 3 is moved from an inoperative orientation (position 60,
and including position 61, in Figure 9A) to an operative orientation (position 62, in
Figure 9B). The force required to complete the first stage of engagement is less than
that required to perform the second stage of connection.

[0119] To facilitate connection, a user can grip the outer body 3 and align the
inner body 2 with the second connector 6. Once the connector 1 is initially brought
into engagement with the second connector, the first stage of force is implemented
and applied to the outer body 3 by a user - this first stage of force urges the outer
body from the retracted or inoperative position along the inner body and towards the
operative orientation. A surface relief feature 4’ of the outer body, such as leading
edge 23 of the outer body 3 contacts at least one of the surface relief features 4 of
the inner body 2 (as for example shown in Figure 6C.) The force required to complete
the second stage of connection, is greater than that required to complete the first
stage. As the user continues to apply a force to the outer body 3, the outer body 3
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moves over the surface relief features (for example of the inner body) and into the
operative orientation (as shown for example by Figure 6E and Figure 9B.)

[0120] Throughout the staged connection of the connector 1 to a second
connector 6, the user only has to provide a force to the outer body 3. This can
greatly simplify the connection process. In particular, connection can be facilitated
using only one hand (i.e. the connection may be made single-handedly). This can
leave a user's other hand free to perform other tasks.

[0121] As a greater force is required to move the outer body 3 beyond the
surface relief feature 4 of the inner body, in applying the first stage of force to the
outer body, a user can (in tandem) move the outer body and the inner body together
along a shank of a second connector, thereby moving the connection features 9 of
the inner body 2 into an alignment position with the second connector. Once the
outer body 3 is moved beyond the surface relief feature 4, the outer body 3 the
slides along the inner body 2 and acts to preferentially retain the connection features
9 within a connection feature 11 of a second connector. Advantageously, the
difference in forces between the two stages can allow the outer body 3 to be
prevented from moving to the to the operative orientation or resistance is provided
so as to not allow it to move to the operative orientation before the inner body 2 has
successfully made connection to the second connector 6.

[0122] During the process of connecting the connector 1 with a second
connector (such as 6), until the connection features 9 of the inner body 2 are suitably
aligned with the connection feature 11 of the second connector 6, the connection
features 9 of the inner body 2 and the second connector are not able to engage or be
mated with each other (for example as shown in Figure 9A). This is because the
connection features 9 of the inner body 2 are in contact with an outer surface of the
second connector6 , and so are physically prevented from being directed out of the
pathway along which the outer body 3 wishes to slide in order to reach the operative
orientation (as shown by Figure 9A).

[0123] Accordingly, as the connection features 9 of the inner body 2 are
prevented from mating with the connection features 11 of the second connector 6,
such connection features 9, for example at the end of a latch member 17, are not
able to be deflected by the outer body 3 (such as radially inwardly) sufficiently to
allow for the outer body 3 to be slid completely to the operative orientation. That is,
the connection features 9 themselves contribute to the resistance against being able
to slide the outer body 3 along the inner body 2 from the inoperative orientation to
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the operative orientation. As such, a user sliding the outer body 3 from the
inoperative orientation toward the operative orientation encounters a particular

resistance.

[0124] The resistance allows the force applied by a user to the outer body 3 to
be translated or at least in part transferred to the inner body 2 via the engagement
of the respective surface relief features 4, 4’ of the inner body and outer body. The
outer body 3 and inner body 2 are therefore shifted together more toward the second
connector for suitable alignment and engagement of the respective connection
features (9 of the inner body, and 11 of the second connector).

[0125] Once the connection features 9, 11 are aligned with each other, they can
engage or mate (for example as shown in Figure 9B). The connection features 9 can
then be received by the connection feature 11 of a second connector and move or be
deflected inwardly (e.g. radially inwardly by applied force from the inner surface of
the outer body 3), and be substantially moved out of the pathway through which the
outer body 3 wishes to travel in order to be able to reach the operative orientation
(for example the connection feature 9 of the inner body 2 moves along the pathway
indicated by arrow 66 into an alignment and is then retained in orientation with the
connection feature 11 of a second connector).

[0126] Once the connection feature 9 moves into engagement or receipt or
is/are mated with the connection feature 11 of the second connector, the resistance
to the outer body 3 being slid into the operative orientation is significantly reduced,
and the continued application of (a lesser) force by a user allows the outer body 3 to
be slid into the operative orientation. In other words, the force required by the user
to slid the outer body 3 along the inner body, and to push the outer body 3 and inner
body 2 in tandem toward the second connector 6 is greater than the force
subsequently required to slide the outer body 3 into the completed operative
orientation once the connection features 9 have been moved out of the outer body's
pathway of travel.

[0127] Accordingly, the connector of this disclosure allows for a user to single-
handedly operate the connector 1 and put the connector 1 into a connection with a
second connector. Advantageously the mechanisms for enabling such a staged
connection process may be concealed when the outer body 3 is in the operative
orientation. The user only needs to shift the outer body 3 from the inoperative
orientation to the operative orientation and in doing so, the connector automatically
provides for a system to improve the likelihood of a correct connection being made.
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[0128] In particular configurations, when said at least one connection feature 9
of said inner body is in an engagement with a connection feature 11 of a second
connector 6, the force required to engage the inner body 2 with the second connector
6 may be less than about 50 Newtons, and in particular may be about 30 Newtons.

[0129] In other configurations, when said at least one connection feature 9 of
said inner body 2 is out of an engagement with a connection feature 11 of a second
connector 6, the force required to move the outer body 3 from the inoperative
orientation to the operative orientation may be greater than about 50 Newtons, and
in particular may be about 100 Newtons.

[0130] In further embodiments, the surface relief feature(s) 4 can be provided
about an outer surface 7 of the inner body 2. Optionally, or in addition, surface relief
feature(s) can be provided about an inner surface 8 of the outer body 3. In some
configurations, one or more surface relief feature(s) may extend(s) as a continuous
or discontinuous formation or formations about a complete or a partial circumference
of the inner body 2 (i.e. on the outer surface 7) and/or of the outer body 3 (i.e. on
the inner surface 8). Still further, at least one of the surface relief features 4 can be
a protrusion or protrusions that is/are configured to provide for the aforementioned

resistance.

[0131] In further embodiments, the connector 1 and/or a second connector 6 to
which the connector 1 is to be connected, or both, can comprise of at least one
connection feature 9 that is/are configured for retaining the connector 1 in a position
relative to a second connector when such a connection is made. For example, such
connection features 9 may assist with ensuring a desired axial (i.e. longitudinal)
positioning or location of the connector 1 relative to a second connector 6 is made,
although in addition to this one or more of the connection features 9 may assist with
positioning or locating the connector 1 in a desired radial orientation relative to such
a second connector 6.

[0132] When the outer body 3 is moved into the operative orientation (e.g. by
sliding along the outside surface of the inner body 2), the outer body 3 may be
configured in a manner so as to assist with maintaining or securing at least one
connection feature 9 into a retained orientation relative to such a second connector
6.

[0133] For example, at least one connection feature 9 of the inner body 2 may
comprise of a raised tab (identified as item 10). Such a raised tab 10 can extend in a
substantially radially inward direction for receipt or engagement with a recess (such
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as a slot or annular groove labelled as item 11) of a second connector 6. Such a tab
10 can be of hooked or barbed type arrangement for making an engagement with a
reciprocally shaped feature on such a second connector 6. It will be appreciated the
connection feature 9 with such a raised tab 10 may be reconfigured in a manner,
such that the connection feature 9 is sized or shaped or sized and shaped for receipt
with the second connector 6.

[0134] Further, an inside surface 8 of the outer body 3 may be configured so as
to ensure the connection feature(s) 9 of the inner body 2 are held in a retention
orientation or position with respect to the second connector 6. In this way, a security
or maintenance of the connection between the connection features 9 of the inner
body 2 with the connection feature indicated as item 11 of the second body 6 can be
facilitated.

[0135] Accordingly, an inside surface 8 of the outer body 3 may assist with a
radially inward deflection of one or more of the connection features 9 of the inner
body 2. In this manner, the aforementioned security or maintenance of connection of
the inner body 2 with a second connector can be facilitated.

[0136] In some configurations, the inner body 2 may have one or more latch
members 17. Latch members 17 can be in the form of one or more fingers.

[0137] A latch member 17 is advantageously a deflectable portion of the inner
body 2. For example, a latch member 17 may be deflectable substantially radially
inwardly toward a connection feature 11 of a second connector 6 to which the latch
member 17 is to be engaged thereto when the outer body 3 is moved or slid into the
operative orientation. A latch member 17 may formed so as to be of an outwardly
flared orientation or may be suitably shaped, so that upon contact or engagement by
an inner surface 8 of the outer body 3 (e.g. when the outer body 3 is moved into the
operative orientation), the latch members 17 may be deflected or moved or bent
substantially radially inwardly (for example into a latching or latched orientation or
position with a connection feature 11 of a second connector 6). An end of a latch
member 17 can be provided with the connection feature 9 which can include the
raised tab 10.

[0138] Where the connection feature 9 of at least one of the one or more latch
members 17 has a raised tab 10, such a raised tab 10 (or a barb or hook type
arrangement) is configured to be received by a connection feature (e.g. a recess or
groove) of a second connector 6. In particular, such a connection can be made when
the raised tab 10 (or other shaped feature such as a barb or hook) is suitably aligned



10

15

20

25

30

35

WO 2017/077485 -23- PCT/IB2016/056632

or oriented for engagement (e.g. when aligned for engagement with the connection
feature 11 of the second connector 6).

[0139] In an alternative, the connection feature 9 of one or more of the latch
members 17 could be provided as or with a recess for receipt of a connection feature
of a second connector, such a connection feature of the second connector could be a
raised tab or a barbed or hook type arrangement for receipt by the recess or a
windowed type portion of the connection feature 9 of the inner body 2. Again, such a
connection can be made when the connection features of the inner body and the
second connector are suitably aligned or oriented.

[0140] An outside surface of one or each of the latch members 17 is typically
the same outside surface 7 as that of the inner body 2. Such an outside surface of a
latch member can be provided with the surface relief feature(s) 4.

[0141] The outside surface 7 of the inner body 2 may optionally include one or
more longitudinally orientated channels or recesses or slits or slots which may at
least in part act as a guide path 12 for a guide path locator 13. Alternatively, it may
be an inside surface of the outer body 3 that has such channels or recesses or slits or
slots acting as a guide path, and in this arrangement, the inner body 2 would then be
provided with a guide path locator. Such a guide path 12 and a guide path locator
13 providing for an orientation of the inner body with respect to the outer body, and
for guiding the outer body 3 in a preferred direction of travel when being moved
between the inoperative and the operative orientations.

[0142] The guide path 12 may transition or taper from a larger width at the
base of the inner body 2 to a smaller width at the terminal end of the guide path 12.
The guide path 12 and guide path locator 13 may provide for a maximum retraction
position of the outer body 3 relative to the inner body 2. The maximum retraction
position being reached when the guide path locator 13 of the outer body 3 comes
into engagement with the terminal end of the guide path 12 of the inner body 2. In
this way, the base of the guide path may act as a stop to the guide path locator.

[0143] In further embodiments, when the outer body 3 is in a maximum or fully
retracted position (i.e. the inoperative orientation), the movement of the latches 17
are not, at least to an extent, restricted by the outer body 3. In this way, the latches
17 may be allowed to flare outwardly back to their original position. When the outer
body 3 is in a fully retracted position, the latches 17 may be self-disengaging from
the second connector 6 or from a connection feature 11 of the second connector 6, or
are free to return to their initial position.
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[0144] In some embodiments the latch members may be flared outwardly to
provide for an effective sized mouth of the inner body to allow for receipt by the
inner body 2 of the second connector 6, in particular when the latch members or

connection features are in their inoperative orientation or position.

[0145] Figure 9A shows a latch member 17, the latch member may be
sufficiently outwardly flared so as to not initially engage with the outer surface of the
second connector 6. The outward flare of the latch member provides for easier
receipt of the second connector 6 by the inner body 2. As the outer body 3 moves in
the direction 5 from an inoperative position to an operative position the latch
member may be deflected or moved or bent substantially radially inwardly. Figures
10A, 10B show where a latch member 17 is flared outward to a degree such that
during initial engagement between the inner body 2 and the second connector 6, the
latch member and/or a connection feature 9 is/are in contact with the outer surface
of the second connector 6.

[0146] In still further embodiments, optionally the outside surface 7 of the inner
body 2 may optionally include one or more projection or recess features 14 to
engage with or be received by a reciprocally shaped feature 15 on an inside surface 8
of the outer body 3, which are engageable with each other when the outer body 3
and the inner body 2 are orientated with respect to each other in the operative
orientation (i.e. when the outer body 3 has been slid along the inner body and moved
into the correct and desired operative orientation). The one or more projection or
recess features 14 and reciprocally shaped feature 15 may provide a retention or
resistance force to movement of the outer body 3 relative to the inner body 2 once
the outer body 3 is in the full operative orientation or the complete inoperative
orientation. The retention or resistance force being overcome by movement of the
outer body 3 from or to an operative or inoperative orientation.

[0147] Such features (items 14, 15) may optionally provide a facility for some
form of haptic feedback (e.g. a 'click' noise or a click-in or snap type fit) for a user to
confirm the correct engagement of the outer body 3 with the inner body. While
these features are useful, they do not in themselves provide feedback to a user to
confirm the correct engagement of the connector 1 with a second connector 6.

[0148] Accordingly, in further embodiments, the connector 1 of this disclosure
is configured so that a force required to move the outer body 3 to the operative
orientation when the at least one connection feature 9 of the connector 1 and/or of
the second connector 6 are aligned for an engagement with each other into a or their



10

15

20

25

30

35

WO 2017/077485 - 25 - PCT/IB2016/056632

retained orientation, is less than a force required to move the outer body to the
operative orientation when the connector 1 and the second connector 6 are attached
to each other yet the connection features 9 of the connector 1 and/or the second
connector 6 are out of alignment or are not oriented for an engagement with each
other into their correct or desired retained orientation.

[0149] In particular, in some configurations of the above embodiment, the force
required to move the outer body 3 to the operative orientation when the connection
features 9 of the connector 1 and/or of the second connector 6 are aligned for an
engagement with each other into a retained orientation is less than about 50
Newtons, and may advantageously be less than about 30 Newtons.

[0150] In particular, in some configurations of the above embodiment, the force
required to move the outer body 3 to the operative orientation when the connector 1
and the second connector 6 are attached to each other, yet the connection features 9
of the connector 1 and/or the second connector 6 are out of a suitable alignment for
an engagement with each other into a retained orientation, is greater than about 50
Newtons, and may advantageously be about 100 Newtons.

[0151] Various configurations between the inner body 2 and the outer body 3 of
the connector 1 are contemplated for facilitating an outer body which encounters a
resistance when moving from the inoperative orientation (i.e. a "retracted" collar
position) to the operative orientation (i.e. an "extended" collar position). It is the
level of resistance to movement that determines the actual force required to
overcome the resistance that is encountered. However, it will be appreciated that
the provision of surface relief features 4, 4’ on either or both of the inside surface of
the outer body 3 or the outside surface of the inner body 2 and their respective
contact and engagement helps govern the force needed to overcome the resistance,
and allow the outer body 3 (or the inside surface 8 of the outer body 3) to be moved
beyond the initial point of resistance and into the operative orientation.

[0152] As shown by the figures, in particular embodiments the surface relief
feature 4 on an outside surface of a latch member 17 can be a protrusion or a raised
profile that extends outwardly (i.e. radially outwardly) from the outside surface of the
inner body or the latch member.

[0153] Such a protrusion or raised profile can be positioned or located
substantially a predetermined length from an end 16 of the latch member 17. The
end 16 is the end of the latch member 17 toward which the outer body 3 is moved
toward when being moved into the operative orientation.
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[0154] Figure 10A illustrates a cross-section of a second connector 6, inner
body 2 and outer body 3, with an added reference dimension L1. L1 shows the length
of the latch member. Figure 10B shows an area A of the cross section of Figure 10A
with indicative axes 70, 71 and 72 shown. Axis 72 is coincident with the surface 7,
located on the outer surface of the second connector 6. Axis 71 is parallel to axis 72
but vertically offset. Axis 70 is an axis perpendicular to both axis 71 and axis 72, and
passing through the point where the latch member transitions into surface relief
feature 4. The dimension L2 indicates the distance of a surface relief feature 4 from
the terminal end of the latch member. The dimension t1 indicates the thickness of
the latch member. The dimension t2 indicates the thickness of the connection feature
9, or the raised tab 10. Angle 82 defines the angle of a ramped face of the surface
relief feature 4 with respect to the axis 70. The dimension h1l indicates the height of
the top of the ramped face of the surface relief feature 4 relative to axis 71. Radius
rl corresponds to the radius of the round at the top of the ramped surface.

[0155] In some embodiments the dimensions as shown in Figures 10A and 10B
may instead be referenced to other parts of the inner body 2 such as the outer
surface of the latch member. In these embodiments the dimensions may be
independent of the position of the latch.

[0156] The ratio between the height of the ramped surface hl and the thickness
of the connection feature t2 (h1:t2) may be about 5:100 to about 5:1, optionally
between about 5:50 to about 5:1.5, optionally between about 5:10 and about 5:2,
optionally between about 5:1 and 2.5:1, and optionally between about 1.6:1 and
2:1. Optionally, the ratio h1:t2 is about 1.8:1. Optionally the height of the ramped
surface is between about 5% and about 500% of the thickness of the connection
feature, optionally between about 7.5% and 250%, optionally between about 10%
and 100%, optionally between about 15% and about 30%, and optionally between
about 18% and about 23%. Optionally the height of the ramped surface is about
20% of the thickness of the connection feature.

[0157] Such a surface relief feature, for example a protrusion or raised profile,
can be positioned or located about Omm (i.e. at the terminal end) to about 15mm
from the terminal end 16 of the latch member 17, optionally between about 3mm
and about 10 mm, optionally between about 5mm and about 8 mm, and optionally
between about 6mm and about 8 mm. Optionally, the protrusion or raised profile,
can be located about 7mm from the end 16.
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[0158] Such a protrusion or raised profile can have a ramped face 24 as shown
in Figures 10A and 10B. The ramped face 24 being inclined at an angle from the
outer surface 25 of the latch member 17 to a most radially outward point or height,
and being inclined (or including) in a direction toward the end 16 of the latch
member 17 (i.e. inclining in a direction toward the end of the latch member to which
the outer body is moved toward for the operative orientation). Optionally, such a
ramped face can be at an angle of about 40° to about 60° (degrees), though may
alternatively be at an angle of about 45°, or the angle may be less than about 90°
when the angle is measured with respect to the outer surface 25 of the latch member
25, and/or an axis 73 coincident or planar with the outer surface 25 of the latch
member 17.

[0159] Optionally, the angle of the ramped face may instead be provided at an
angle which is measured from an axis 70 perpendicular to an axis 72 coincident with
the outer surface of the second connector 6 (as shown by the angle 62). Optionally,
such a ramped face can be at an angle (62) of about 40° to about 60° (degrees),
though may alternatively be at an angle (62) of about 45°, or the angle (62) may be
less than about 90° when the angle is measured from an axis perpendicular to the

outer surface of a second connector.

[0160] Accordingly, in one embodiment, the surface relief feature 4 on the
outside surface of the latch member 17 is provided to interfere with, or be contacted
by, a surface of the outer body 3 when the outer body is being moved in a direction
from the inoperative orientation toward the operative orientation.

[0161] In various configurations of the above embodiment, the surface relief 4
feature of the outer body 3 can be a leading edge 23 or face of the outer body. For
example, the leading edge or face could be an end edge or an end face of the outer
body 3 that makes initial interference or contact with the surface relief feature 4
provided on the outside surface of the latch member 17 or of the inner body 2 when
the outer body is being moved in a direction of travel 5 from the inoperative
orientation to the operative orientation. In addition, or alternatively, it is an inside
surface 8 of the outer body 3 that can comprise of one or more of the surface relief
features 4, a leading edge or face of which would be configured to make an initial
interference or contact with a surface relief feature 4 of an outside surface of the
inner body 2.

[0162] In an embodiment as shown in Figure 11, when the outer body 3 is in
the inoperative orientation, the outer body 3 may be sufficiently retracted from the



10

15

20

25

30

35

WO 2017/077485 - 28 - PCT/IB2016/056632

inner body, so that a surface relief feature on the inside surface 8 of the outer body 3
is removed from being in contact with the outside surface of the inner body.
Accordingly, in such a configuration, when the outer body 3 is being moved from this
retracted position to the operative orientation, such a surface relief feature (e.g. a
bump or projection or other formation provided about the inside surface 8 of the
outer body 3) can then engage or make an interference contact with a leading edge
30 or end face of the inner body. In this manner, an outside surface of the inner
body 2 does not need to be provided with a surface relief feature. As such, either an
inside surface of the outer body or an outside surface of the inner body, or both such
surfaces, may be provided with suitable surface relief features.

[0163] In one embodiment, one or more of the surface relief features 4’ on the
inside surface 8 of the outer body 3 may be a protrusion or a raised profile that
extends inwardly (e.g. substantially radially inwardly) from the inside surface.
Optionally, such a protrusion, or raised profile, or leading edge 23 of the outer body
3 can have a ramped face. Such a ramped face inclining at an angle from the inner
surface 8 of the outer body to a most radially inward point (or more radially inward
height of such a protrusion or profile), and being inclined or inclining in a direction
away from the leading edge 23 or face of the outer body 3. Optionally, such a
ramped face may be at an angle of about 40° to about 60° (degrees), or could be at
an angle of about 45°, or may be at an angle of less than about 90° when said angle
is measured with respect to the inner surface 8 of the outer body 3, and/or an axis
74 coincident or planar with the inner surface 8 of the outer body 3 or, when the
angle is measured from an axis perpendicular to the outer surface of a second

connector.

[0164] According to the disclosure herein, when in the inoperative orientation,
the outer body 3 and the inner body 2 are out of an engagement or association with
each other. In this condition, the surface relief features of the inner body or the
outer body (or both in situations where they both have such surface relief features)
are disengaged or are not in interference with each other (and the outer body has
been retracted to the inoperative orientation).

[0165] According to the disclosure herein, when in the operative orientation, the
surface relief feature 4, 4’ of either or both of the inner body 2 and/or the outer body
3 have been put into interference and contact has been made. In addition, a user has
had to provide sufficient force to translate or move (e.g. by sliding) the outer body
along the (or a ) length of the inner body, overcoming the resistance which resulted
from the surface relief features providing a resistance, and the outer body being
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urged into the operative orientation. The user has had to apply an initial force to
move the outer body 3 along the inner body 2, and to overcome the resistance to
such a sliding or translation by the surface relief features 4, 4’. Once the resistance
has been overcome, a user is then able to more easily continue to slide to translate
the outer body 3 into the final operative orientation.

[0166] When in the operative orientation, advantageously the outer body 3 is
configured to urge one or more connection features (or one or more latch members
17) of the inner body 2 inwardly toward a latched configuration with a connection
feature 11 of a second connector 6. In addition, in the operative condition, the outer
body 3 can maintain or secure the connection features 9 (or one or more latch
members 17) of the inner body 2 in a retained orientation relative to a second
connector 6; yet when in the inoperative condition, the outer body 3 does not
maintain or secure such connection features 9 (or the one or more latch members

17) of the inner body 2 in a retained orientation relative to a second connector 6.

[0167] According to the disclosure herein, the inner body 2 defines internally a
lumen or gas flow passage 20 for the transport of gas. The outer body 3 provides a
housing into which the inner body 2 may be housed. In some embodiments, in an
inoperative orientation, the outer body 3 may house a portion of the inner body 2. In
an operative orientation the outer body 3 may house a substantial portion of, or a
majority of, or the entirety of the inner body 2.

[0168] As shown in Figures 1-6E the outer body 3 can provide a grip comprising
gripping features 29 for a user to more easily hold and thereby actuate connection
and may also provide for an aesthetic cover for the inner body 2. The gripping
features 29 may comprise a plurality of ribs. The inner body 2 facilitates for a
pneumatic connection to be made with another component, for example such as a
conduit C, for example as shown in Figure 8. The inner body 2 of the connecter may
be connectable or attachable to a conduit C. Optionally, the conduit may be a medical
breathing tube. The inner body 2 may provide for a lumen to provide a gases
transport pathway to the lumen of the conduit C.

[0169] When in the inoperative orientation, the outer body may be in a
retracted position relative to the inner body. Additionally or alternatively, in the
inoperative or retracted potion the outer body is allowed to slide over the outside of
the conduit which is attached to the lumen of the inner body.
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[0170] In the various embodiments and configurations described herein, when
the connector 1 is connected in a retained orientation with a second connector 6, a

pneumatic connection can be made between them.

[0171] In particular, the inner body 2 of the connector 1 described herein can
be configured so as to be provided as a female connector portion for receiving a male
connector portion of another component, such as a male connector portion of a

second connector 6.

[0172] Still further, according to the above disclosure, the connector 1 can be
provided as a component of a medical breathing circuit (such as, but not limited to, a
humidified gases delivery breathing circuit, but may additionally include circuits for
delivery of anaesthetic or other gases to a patient or user of such a circuit). The
connector 1 provides for a female connector portion. The female connector portion
is arranged as an inner body 2 and an outer body 3. The outer body 3 can be
configured to be in a slidable (or longitudinally translatable) relationship with or
along the inner body 2. At least one, or both of, an outside surface of the inner body
2 and an inside surface 8 of the outer body 3 may comprise of surface relief
feature(s) 4, 4. According to this embodiment, the various embodiments, features
and configurations as previously described may be provided.

[0173] In particular however, the connector of the embodiment described above
is adapted for connection with a male end of a second connector 6.

[0174] Further, the inner body 2 is an inner connector body, while the outer
body 3 is provided as an outer collar body.

[0175] According to the various disclosures herein, the connector 1 can be
provided with suitably shaped portions or other arrangements for electrical
connections to be made, for example in the region indicated as 21. The electrical
connections 21 may provide for an electrical connection to heater wires as part of the
conduit C. For example, heater wires can provide for a powered heated breathing
conduit.

[0176] In addition, an outside surface 22 of the outer body 3 can be provided
with finger grips or other features for improving the grip or grasp of the connector by
a user with their fingers.

[0177] Figure 12 shows the connector 1 as part of a system to deliver breathing
gases to a user. The connector 1 is connected to a medical breathing apparatus 10.
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The medical breathing apparatus 104 may be a flow generator integrated with a
humidifier, as shown in Figure 12. Alternatively could be a standalone humidifier, or a
standalone flow generator. The medical breathing apparatus 104 comprises a second
connector which connects with connector 1. The medical breathing apparatus 104
provides gases along conduit C to a patient interface. The patient interface may be
one or a: nasal cannula 101, tracheostomy interface 102, or an oral mask, oral-nasal
103 or nasal mask.

[0178] Figure 12A show the connector 1 as part of a medical breathing conduit
C. The medical breathing conduit C comprises another connector 100, the another
connector may be connectable to a patient interface. The another connector may be
a connector as described by unpublished PCT application PCT/IB2016/055258, the
contents of which are hereby incorporated by reference in their entirety.

[0179] The another connector as described by unpublished PCT application
PCT/IB2016/055258 may be provided at one end or a terminal end of a conduit, with
the connector as described herein provide at the other end of the conduit. Optionally,
the connected described herein is provide at a machine end of a conduit, while the
another connector is provided at a patient end of the conduit.

[0180] Unless the context clearly requires otherwise, throughout the description
and the claims, the words “comprise”, “comprising”, and the like, are to be construed
in an inclusive sense as opposed to an exclusive or exhaustive sense, that is to say,
in the sense of “including, but not limited to.”

[0181] It is intended that reference to a range of numbers disclosed herein (for
example, 1 to 10) also incorporates reference to all rational numbers within that
range (for example, 1, 1.1, 2, 3, 3.9, 4, 5, 6, 6.5, 7, 8, 9 and 10) and also any range
of rational numbers within that range (for example, 2 to 8, 1.5 to 5.5 and 3.1 to 4.7)
and, therefore, all sub-ranges of all ranges expressly disclosed herein are hereby
expressly disclosed. These are only examples of what is specifically intended and all
possible combinations of numerical values between the lowest value and the highest
value enumerated are to be considered to be expressly stated in this application in a

similar manner.

[0182] As used herein the term "(s)" following a noun means the plural and/or

singular form of that noun.

[0183] As used herein the term "and/or" means "and" or "or", or where the
context allows both.



10

15

20

25

30

WO 2017/077485 -32- PCT/IB2016/056632

[0184] Where the terminology "configured to" is used herein, that terminology
could alternatively be replaced with "arranged to" or "adapted to".

[0185] Where, in the foregoing description reference has been made to integers
or components having known equivalents thereof, those integers are herein
incorporated as if individually set forth.

[0186] The disclosure may also be said broadly to consist in the parts, elements
and features referred to or indicated in the specification of the application,
individually or collectively, in any or all combinations of two or more of said parts,

elements or features.

[0187] Reference to any prior art in this specification is not, and should not be
taken as, an acknowledgement or any form of suggestion that that prior art forms
part of the common general knowledge in the field of endeavour in any country in the

world.

[0188] Certain features, aspects and advantages of some configurations of the
present disclosure have been described with reference to use of the gas
humidification system with a respiratory therapy system. However, certain features,
aspects and advantages of the use of the gas humidification system as described
may be advantageously be used with other therapeutic or non-therapeutic systems
requiring the humidification of gases or even non-humidified systems. Certain
features, aspects and advantages of the methods and apparatus of the present
disclosure may be equally applied to connectors and usage with other systems

requiring alternative connectors.

[0189] Although the present disclosure has been described in terms of certain
embodiments, other embodiments apparent to those of ordinary skill in the art also
are within the scope of this disclosure. Thus, various changes and modifications may
be made without departing from the spirit and scope of the disclosure. For instance,
various components may be repositioned as desired. Features from any of the
configurations describe above may be combined with each other and/or a respiratory
support system or humidifier or other components or devices forming a part of a
respiratory therapy system or a system for delivery for gases to a patient may
comprise one or more of the above described configurations. Moreover, not all of the
features, aspects and advantages are necessarily required to practice the present
disclosure. Accordingly, the scope of the present disclosure is intended to be defined
only by the claims that follow.
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CLAIMS

1. A connector for a component of a medical breathing circuit, the connector

configured to connect with a second connector, the connector comprising:
an inner body and an outer body,

the outer body configured to be slidable along the inner body between each
of an inoperative orientation and an operative orientation with respect to the inner
body,

the outer body and the inner body being in engagement or in an operative
association with each other when the outer body is provided in the operative
orientation, and

the outer body and the inner body being disengaged from each other or in an
inoperative association with each other when the outer body is provided in the

inoperative orientation,

wherein at least one or each of: (i) a surface of the inner body or (ii) a surface
of the outer body comprise of:

a surface relief feature(s) providing for a resistance to the outer
body being moved from the inoperative orientation to the operative orientation,

and wherein the inner body further comprises at least one connection feature
configured to retain the connector in connection with the second connector.

2. The connector as claimed in claim 1, wherein at least one or each of a surface
of the inner body or a surface of the outer body comprises a surface relief feature(s)
that provide(s) for a first resistance to a force of displacement of the outer body being
slidably moved from the inoperative orientation toward the operative orientation, and
wherein the force of displacement required to overcome the first resistance is greater
than a force of displacement subsequently required to complete the outer body being
slidably moved to the operative orientation.

3. The connector as claimed in claim 1 or 2, wherein the connector is configured
such that a force required to engage the inner body with the second connector is less
than a force required to move the outer body from the inoperative orientation to the

operative orientation.
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4, The connector as claimed in any one of claims 1-3, wherein a force required
to move the outer body from the inoperative orientation to the operative orientation
when said inner body is in an engagement with the second connector, is less than a
force required to move the outer body from the inoperative orientation to the operative
orientation when said inner body is out of an engagement with a connection feature of

a second connector.

5. The connector as claimed in any one of claims 1-4, wherein when said inner
body of the connector is in an engagement with the second connector, a force required
to move the outer body from the inoperative orientation to the operative orientation
is less than about 50 Newtons, optionally is about 30 Newtons.

6. The connector of any one of claims 1-5, wherein when said inner body of the
connector is out of an engagement with the second connector, a force required to
move the outer body from the inoperative orientation to the operative orientation is
greater than about 50 Newtons, optionally is about 100 Newtons.

7. The connector of any one of claims 1-6, wherein said surface relief feature(s)
is/are provided about one or more of:

an outer surface of the inner body;
an inner surface of the outer body.

8. The connector of any one of claims 1-7, wherein said surface relief feature(s)
extend(s) as a continuous or discontinuous formation or formations about a complete

or a partial circumference of the inner body and/or of the outer body.

9, The connector of any one of claims 1-8, wherein at least one of the surface
relief features is a protrusion configured to provide the resistance.

10. The connector of any one of claims 1-9, wherein the at least one connection
feature of said inner body of the connector is one or more of:

a raised tab or protrusion (optionally the raised tab extends substantially
radially inwardly) to be received by a connection feature of the second connector when
aligned for engagement (optionally to be received by a recess of the second

connector),

a recess configured for receipt of a connection feature of the second
connector when aligned for engagement (optionally to be received by a recess of the

second connector).
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11. The connector of any one of claims 1-10, wherein the outer body of the
connector when in the operative orientation is configured to maintain or secure the at
least one connection feature of the connector in a retained orientation relative to the

second connector.

12. The connector of any one of claims 1-11, wherein the inner body comprises
one or more latch members, optionally said one or more latch members is/are a
deflectable portion of the inner body (optionally said latch member is/are deflectable
substantially radially inwardly toward the second connector to which said latch
member is to be engaged thereto when said outer body is moved into the operative

orientation).

13, The connector of claim 12, wherein at least one of said one or more latch
members comprise said at least one connection feature configured to retain the inner

body relative to the second connector.

14, The connector of any one of claims 11-13, wherein an outside surface of one
or each of said one or more latch member(s) comprises said at least one surface
relief feature(s), optionally said at least one surface relief feature(s) is a protrusion
or a raised profile that extends outwardly from said outside surface.

15. The connector of claim 14, wherein said surface relief feature(s) is a
protrusion or raised profile positioned or located substantially a predetermined length
from an end of a said latch member, said end being the end of the latch member
toward which said outer body is moved toward the operative orientation.

16. The connector of claim 14 or 15, wherein said surface relief feature is a
protrusion or raised profile, wherein said protrusion or raised profile has a ramped
face, said ramped face inclining at an angle from the outer surface of the latch
member to a radially outward point, and optionally being inclined in a direction
toward said end of a latch member (optionally said end being the end of the latch
member toward which said outer body is moved toward the operative orientation).

17. The connector of any one of claims 14-16, wherein said surface relief feature
on the outside surface of a said latch member interferes with, or is contacted by, a
surface of the outer body when said outer body is moved in a direction from the
inoperative orientation to the operative orientation.

18. The connector of claim 17, wherein said surface of the outer body comprises a
leading edge or face, the leading edge or face being at an end of the outer body that
makes initial interference or contact with a said surface relief feature provided on the
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outside surface of said latch member or the inner body when said outer body is

moved in a direction from the inoperative orientation to the operative orientation.

19, The connector of any one of claims 12-18, wherein an inside surface of the
outer body comprises one or more of said surface relief features, a leading edge or
face of which are configured to make an initial interference or contact with a said
surface relief feature provided on an outside surface of said inner body or a said latch
member when said outer body is moved in a direction from the inoperative

orientation to the operative orientation.

20. The connector of claim 19, wherein the one or more surface relief features on
the inside surface of the outer body is a protrusion or a raised profile that extends
inwardly from the inside surface, optionally said protrusion or raised profile of the
outer body has a ramped face, said ramped face inclining at an angle from the inner
surface of the outer body to a radially inward point, and optionally being inclined in a
direction away the leading edge or face of the outer body.

21. The connector of any one of claims 1-20, wherein in the inoperative
orientation, the outer body is out of an engagement or association with surface relief
features of the inner body.

22. The connector of any one of claims 1-21, wherein in the operative orientation,
the outer body is in an engagement or association with surface relief features of the
inner body.

23. The connector of claim 22, wherein in the operative orientation, the outer
body is configured to urge one or more connection features (or one or more latch
members) of the inner body inwardly toward a latched configuration with the second

connector.

24. The connector of claim 22 or 23, wherein in the operative condition, the outer
body maintains or secures one or more connection features (or one or more latch
members) of the inner body in a retained orientation relative to the second

connector.

25. The connector of any one of claims 1-24, wherein the inner body defines
internally a lumen or gas flow passage for the transport of gas.

26. The connector of any one of claims 1-25, wherein when the connector is
connected in a retained orientation with a second connector, a pneumatic connection

is made between said connector and said second connector.
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27. A connector for a component of a medical breathing circuit, the connector

comprising:
a female connector portion, wherein the female connector portion comprises:

an inner body and an outer body, the outer body configured to be in a slidable
relationship with the inner body, and

wherein at least one, or both of, an outside surface of the inner body and an
inside surface of the outer body, comprise a surface relief feature(s).

28. The connector of claim 27, wherein said connector is as defined by any one of
claims 1-26.
29. The connector of claim 27 or 28, wherein said connector is configured for

connection to a male end of a second connector.

30. The connector of any one of claims 27-29, wherein the inner body is an inner
connector body.

31. The connector of any one of claims 27-30, wherein the outer body is an outer
collar body.
32. A connector assembly comprising:

a first connector as claimed in any one of claims 1-26, and

a second connector comprising at least one connection feature, the at least
one connection feature of the first connector being configured to engage with the at
least one connection feature of the second connector to retain the first connector in

connection with the second connector.

33. The connector assembly of claim 32, wherein the outer body when in the
operative orientation is configured to maintain or secure the at least one connection

feature in a retained orientation relative to a said second connector.

34, The connector assembly of claim 32 or 33, wherein the at least one connection

feature of a said second connector is one or more of:

a raised tab or protrusion to be received by a connection feature of the first
said connector when aligned for engagement (optionally to be received by a recess of
the first connector),
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a recess configured for receipt of a connection feature of the first connector
when aligned for engagement (optionally to be received by a recess of the first

connector).

35. The connector assembly of claim 33 or 34, wherein a force required to move
the outer body to the operative orientation when the at least one connection feature
of the first connector is aligned for an engagement into a retained orientation with
connection features of the second connector is less than a force required to move the
outer body to the operative orientation when the at least one connection feature of the
first connector is out of alignment for an engagement into a retained orientation with

connection features of the second connector.

36. The connector assembly of any one of claims 33-35, wherein a force required
to move the outer body to the operative orientation when the at least one connection
feature of the first connector and at least one connection feature of the second
connector are aligned for an engagement with each other into a retained orientation
is less than about 50 Newtons, optionally is less than about 30 Newtons.

37. The connector assembly of any one of claims 33-36, wherein a force required
to move the outer body to the operative orientation when the first connector and the
second connector are attached to each other yet the at least one connection feature
of the first connector and at least one connection feature of the second connector are
out of an alignment for an engagement with each other into a retained orientation is
greater than about 50 Newtons, optionally is about 100 Newtons.

38. The connector assembly of any one of claims 33-37, wherein the inner body
of the first connector comprises one or more latch members, optionally said latch
member is a deflectable portion of the inner body (optionally said latch member
being deflectable substantially radially inwardly toward a connection feature of the
second connector to which said latch member is to be engaged thereto when said
outer body is moved into the operative orientation).



PCT/IB201

WO 201

1/13

[ HYNODIA




FIGURE 2



FIGURE 3



4/13

FIGURE 4






WO 2017/077485 PCT/IB2016/056632

6/13

FIGURE 6A4 FIGURE 6B
C— 1
f
; 1/
3
29
23,4'P
\\1 29
| 4
17/ [ S N 1= I(—‘l; [ I
23~ ~~6 53 e A

FIGURE 6C FIGURE 6D FIGURE 6FE



WO 2017/077485

FIGURE 74

FIGURE 7B

FIGURE 7C

FIGURE 7D

FIGURE 7E

PCT/IB2016/05663

23 24
4|

4 3
A N

2

2,17



WO 2017/077485 PCT/IB2016/056632

8/13

FIGURE 8



WO 2017/077485 PCT/IB2016/056632

9/13

FIGURE 94

2
62
61
10, 9\

17 3
Ea
11_J J 18

6

FIGURE 9B



WO 2017/077485 PCT/IB2016/056632

10/13

6 17
FIGURE 10A4
7:0
i 24
sl
) . < | . 25
73 : ) \N f_ o j ______ 71
' /\V \ ______ 72

FIGURE 10B



WO 2017/077485 PCT/IB2016/056632

11/13

o S g
11\«&[; i '—Aﬂ\ S a

pl S
Lo e

FIGURE 11




PCT/IB2016/056632

WO 2017/077485

12/13

v0T

////i

/4
w4/, 1/0/7/
W

CIL HANODIA

)

7 b4

Gz

T0T




13/13

FIGURE 124



INTERNATIONAL SEARCH REPORT International application No.
PCT/IB2016/056632

A. CLASSIFICATION OF SUBJECT MATTER
A61M 16/08 (2006.01) F16L 37/138 (2006.01)

According to International Patent Classification (IPC) or to both national classification and TPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPODOC, WPIAP, TXPEA, TXPEB, TXPEC, TXPEE, TXPEF, TXPEH, TXPEI, TXPEP, TXPES, TXPEPEA, TXPUSEOA, TXPUSEIA,
TXPUSEA, TXPUSEB, TXPWOEA: /IC/CN (A61M16, A61M39, A61M2039, A62B9, F16L25, FI6L33, F16L37) & Keywords (collar?,
sleeve?, collet?, cufft, locking ring?, breath+, force, newtons, kilogram force, respirat+, airt, oxygent) and similar terms/combinations.
Espacenet: Inventor/Applicant names: FISHER & PAYKEL HEALTHCARE LIMITED/KAVERMANN, Stephen William. Google Patents:
Keywords: (oriented connector respirator two piece socket securing sleeve) and similar terms/combinations. Auspat: Inventor/Applicant names:
FISHER & PAYKEL HEALTHCARE LIMITED/KAVERMANN, Stephen William.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to
claim No.

Documents are listed in the continuation of Box C

Further documents are listed in the continuation of Box C See patent family annex
* Special categories of cited documents:
"A"  document defining the general state of the art which isnot ~ "T"  later document published after the international filing date or priority date and not in
considered to be of particular relevance conflict with the application but cited to understand the principle or theory
underlying the invention
"E" earlier application or patent but published on or after the "X"  document of particular relevance; the claimed invention cannot be considered novel
international filing date or cannot be considered to involve an inventive step when the document is taken
alone
"L"  document which may throw doubts on priority claim(s) or ~ "Y"  document of particular relevance; the claimed invention cannot be considered to
which 1s cited to establish the publication date of another involve an inventive step when the document is combined with one or more other
citation or other special reason (as specified) such documents, such combination being obvious to a person skilled in the art
"O"  document referring to an oral disclosure, use, exhibition . .
or other means & document member of the same patent family
"p" document published prior to the international filing date
but later than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
3 January 2017 03 January 2017
Name and mailing address of the ISA/AU Authorised officer
AUSTRALIAN PATENT OFFICE Mark Armstrong
PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE
Email address: pet@ipaustralia.gov.au (ISO 9001 Quality Certified Service)
Telephone No. 0399359660

Form PCT/ISA/210 (fifth sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

C (Continuation).

International application No.
DOCUMENTS CONSIDERED TO BE RELEVANT PCT/IB2016/056632
Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
US 6953354 B2 (EDIRISURIYA et al.) 11 October 2005
X Columns 2, 8-11, Figures 27-36 1,4,7,9-13, 21-35, 38
WO 2014/129911 A1 (FISHER & PAYKEL HEALTHCARE LIMITED) 28 August
2014
X

Paragraphs [0039], [0045]-[0048], Figures 1-9

1,7-9,11,21-22,25-33
GB 2186652 A (VEB KOMBINAT MEDIZIN UND LABORTECHNIK LEIPZIG) 19
August 1987
X Abstract, Figures 1-2 27, 29-31
US 5297819 A (HARDER) 29 March 1994
X Abstract, Figures 1-3 27,29-31

Form PCT/ISA/210 (fifth sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

PCT/1B2016/056632

Information on patent family members

This Annex lists known patent family members relating to the patent documents cited in the above-mentioned international search
report. The Australian Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

Patent Document/s Cited in Search Report Patent Family Member/s

Publication Number Publication Date Publication Number Publication Date

US 6953354 B2 11 October 2005 US 2003236015 A1l 25 Dec 2003
US 6953354 B2 11 Oct 2005
AU 2003204474 Al 08 Jan 2004
AU 2003204474 B2 25 Sep 2008
CA 2431283 Al 05 Dec 2003
EP 1369141 Al 10 Dec 2003

WO 2014/129911 Al 28 August 2014 W0 2014129911 Al 28 Aug 2014
US 2016001031 Al 07 Jan 2016

GB 2186652 A 19 August 1987 GB 2186652 A 19 Aug 1987
GB 2186652 B 01 Nov 1989
DD 246030 Al 27 May 1987
DE 3640955 Al 20 Aug 1987
SE 464335 B 15 Apr 1991

US 5297819 A 29 March 1994 US 5297819 A 29 Mar 1994

End of Annex

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.

Form PCT/ISA/210 (Family Annex)(July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - wo-search-report
	Page 54 - wo-search-report
	Page 55 - wo-search-report

