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NASAL CANNULA WITH FLOW
RESTRICTOR

INCORPORATION BY REFERENCE TO ANY
PRIORITY APPLICATIONS

[0001] Any and all applications for which a foreign or
domestic priority claim is identified in the Application Data
Sheet as filed with the present application are hereby incor-
porated by reference under 37 CFR 1.57.

FIELD OF THE INVENTION

[0002] The present disclosure generally relates to systems
and devices for providing gases to patients for respiratory
therapy. More particularly, the present disclosure relates to
nasal cannula interfaces for providing gases to patients via the
nasal passages.

BACKGROUND OF THE INVENTION

[0003] Medical professionals may wish to provide patients
with respiratory assistance in the form of supplemental oxy-
gen or airflow for many reasons in ICU, other hospital, or
home environments. Different types of interfaces for supply-
ing gases to patients are available. For example, various nasal
masks, full face masks, oral interfaces, nasal pillows, and
nasal cannula interfaces exist. Nasal cannula interfaces can
include two nasal prongs that are placed in the patient’s
nostrils to deliver gases to the patient.

SUMMARY OF THE INVENTION

[0004] In one or more configurations, the nasal cannula
interfaces described herein can advantageously be used to
deliver gases to patients over a wide range of concentrations
and flow rates. In one or more configurations, the nasal can-
nula interfaces described herein also include various features
designed to improve one or more of patient comfort, thera-
peutic benefit, efficiency, and/or provide other benefits.
[0005] In some configurations, a nasal cannula includes a
central body portion defining a cavity. Two prongs extend
from the central body portion. The central body portion also
comprises an inlet adapted to receive gases from a gas source
on only one side of the cannula. The central body portion
comprises at least one localized reduction in cross-sectional
area in the space of the cavity between the prongs.

[0006] In some configurations, an entirety of the localized
reduction in cross-sectional area is located between inner
edges of the openings of the prongs to the cavity.

[0007] In some configurations, the localized reduction in
cross-sectional area extends beyond one or both of the inner
edges of the openings of the prongs to the cavity.

[0008] In some configurations, an entirety of the localized
reduction in cross-sectional area is located between outer
edges of the openings of the prongs to the cavity.

[0009] In some configurations, the localized reduction in
cross-sectional area is centered between the openings of the
prongs to the cavity.

[0010] In some configurations, the localized reduction in
cross-sectional area extends around an entire periphery of the
cavity.

[0011] In some configurations, the localized reduction in
cross-sectional area extends around only a portion of a
periphery of the cavity.
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[0012] In some configurations, the localized reduction in
cross-sectional area is defined by a rounded projection of a
wall of the body portion.

[0013] In some configurations, the localized reduction in
cross-sectional area is defined by a squared projection of a
wall of the body portion.

[0014] In some configurations, the localized reduction in
cross-sectional area is defined by a triangular projection of a
wall of the body portion.

[0015] In some configurations, the inlet is at a first end of
the body portion and the body portion comprises a closed end
wall at a second end.

[0016] In some configurations, the localized reduction in
cross-sectional area is defined by an insert. In some configu-
rations, the insert is a manifold that is coupled to a gases
supply tube.

[0017] Insome configurations, a nasal cannula comprises a
central body portion defining a cavity. The nasal cannula
further comprises a first prong and a second prong. Each of
the first and second prongs extend from the central body
portion. The first and second prongs define respective first and
second passages that communicate with the cavity. The nasal
cannula comprises an inlet to the cavity, wherein the inlet is
adapted to allow a flow of gas from a gas source to enter the
cavity. The flow of gas has a flow direction. A flow restrictor
is within the cavity and is located between the first prong and
the second prong along the flow direction.

[0018] In some configurations, an entirety of the flow
restrictor is located between inner edges of the openings of
the passages to the cavity.

[0019] In some configurations, the flow restrictor extends
beyond one or both of the inner edges of the openings of the
passages to the cavity.

[0020] In some configurations, an entirety of the flow
restrictor is located between outer edges of the openings of
the passages to the cavity.

[0021] In some configurations, the flow restrictor is cen-
tered between the openings of the passages to the cavity.

[0022] In some configurations, the flow restrictor extends
around an entire periphery of the cavity.

[0023] In some configurations, the flow restrictor extends
around only a portion of a periphery of the cavity.

[0024] Insome configurations, the flow restrictor is defined
by a rounded projection of a wall of the body portion.

[0025] Insome configurations, the flow restrictor is defined
by a squared projection of a wall of the body portion.

[0026] Insome configurations, the flow restrictor is defined
by a triangular projection of a wall of the body portion.

[0027] In some configurations, the inlet is at a first end of
the body portion and the body portion comprises a closed end
wall at a second end.

[0028] Insome configurations, a nasal cannula comprises a
central body portion defining a cavity. The central body por-
tion comprises an inlet and a closed end. The inlet is adapted
to receive gases from a gas source. A pair of prongs extends
from the central body portion. The prongs are located
between the inlet and the closed end. The nasal cannula com-
prises means for restricting a flow of gases within cavity
between the prongs.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0029] 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.

[0030] FIG. 1 is a perspective view of a nasal cannula
system.
[0031] FIG. 2 is a top view of a cross-section of the nasal

cannula system of FIG. 1.

[0032] FIG. 3 is a top view of a cross-section of a nasal
cannula system with an internal annular ridge placed on the
internal wall of the cannula body between the prongs.
[0033] FIG. 4 is a top view of a cross-section of a nasal
cannula system similar to that of FIG. 3, but with a more
gradually sloping ridge.

[0034] FIG. 5 is a top view of a cross-section of a nasal
cannula system similar to that of FIG. 4, except the ridge
slopes still more gradually and is not annular, but rather
placed on a single side of the internal wall of the cannula
body.

[0035] FIG. 6 is a top view of a cross-section of a nasal
cannula system similar to that of FIG. 4, but with a taper
towards a sharp middle point in the cannula body.

[0036] FIG. 7 is a top view of a cross-section of a nasal
cannula system with an internal square or rectangular-shaped
ridge placed on the internal wall of the cannula body between
the prongs.

[0037] FIG. 8 is a top view of a cross-section of a nasal
cannula system similar to that of FIG. 7, but with the internal
ridge limited to a single side of the internal wall of the cannula
body.

DETAILED DESCRIPTION

[0038] With reference to FIGS. 1 and 2, a configuration of
a nasal cannula system 100 is shown. In the illustrated con-
figuration, the nasal cannula system 100 comprises a nasal
cannula body 106 and a gases supply tubing 102. The gases
supply tubing 102 is coupled to the nasal cannula body 106 to
deliver a flow of breathing gas to a cavity 104 of the nasal
cannula body 106. In the illustrated configuration, an inlet
120 to the cavity 104 is on one side of the body 106. In
particular, the inlet 120 is on one end of the body 106 and
opens to one end of the cavity 104. Thus, the gases supply
tubing 102 provides the flow of breathing gas to one end of the
cavity 104 and the flow of breathing gas moves along a flow
direction from one end of the cavity 104 toward the other end
of the cavity 104. In some configurations, the gases supply
tubing 102 may be removable from the cavity 104. In some
configurations, the cavity 104 may be open on two sides of the
cannula body 106 and two gases supply tubes 102 (or a single
supply tube 102 that is bifurcated into two delivery branches)
may be used. In some configurations, the inlet 120 may be
located inward of an end of the nasal cannula body 106.

[0039] The nasal cannula body 106 can also comprise one
or more prongs 108 that may be inserted into the nares of a
patient and/or lateral portions or flaps 110 that may help to
support the cannula body 106 on the patient’s face. The
prongs 108 define internal passages 122 that extend along the
length of the prongs 108 and communicate with the cavity
104 such that breathing gases introduced into the cavity 104
are delivered to the patient through the passages 122 of the
prongs 108. Preferably, the flow direction of the flow of
breathing gases is along a spacing direction of the prongs 108.
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That is, the flow of breathing gases passes one of the prongs
108 before passing the other prong 108.

[0040] The flaps 110 may be adapted to connect to head-
gear straps and/or other retention elements or arrangements
(not shown) that may be placed on and/or around the patient’s
head in such a way that the cannula body 106 may be sup-
ported on the patient’s face such that the prongs 108 may be
placed into one or both of the nares of the patient. For
example, the flaps 110 may comprise side release buckles that
may interface with similar buckles on headgear straps. In
some configurations, the flaps 110 need not be present, and
the headgear straps and/or other eclements may interface
directly or indirectly with the gases supply tubing 102, the
cannulabody 106, and/or prongs 108. In some configurations,
the cannula system 100 can be secured to the face of a patient
by using, for example, adhesive pads.

[0041] Intheillustrated configuration shown in FIGS.1and
2, in use, the nasal cannula main body 106 may rest on or
around the upper lip of a patient. A flow of breathing gases
generated by a blower or other flow generator (not shown)
may pass through the gases supply tubing 102 and into the
cavity 104 of the cannula body 106, where it moves through
the passages 122 of the one or more prongs 108 and into the
nares of a patient. However, one potential disadvantage of the
illustrated configuration may relate to the flow dynamics of
the system 100 in use. For example, in some cases, after flow
enters the cannula body 106, some of the flow may impact
against the internal wall 114 (e.g., end wall) of the cannula
body 106 opposite the air entry side of the cavity 104 (e.g.,
inlet 120), which may create a region of raised pressure in the
breathing gas flow near the wall 114 of the cannula body 106
relative to the other side of the cannula body 106. This raised
gas pressure in the region of cavity 104 near this wall 114, in
turn, may bring about an increased gas flow rate in this region,
which may bring about an increased gas flow rate of gases
moving through the prong 108 closest to the wall 114 relative
to the prong 108 furthest from the wall 114. This uneven flow
between prongs 108 of the cannula body 106 may, for
example, create an uncomfortable sensation for the patient,
and may encourage uneven and/or reduced efficiency or inad-
equate flushing of CO2 from the patient airways stemming
from the nares. In some cases, other flow dynamics may
contribute to or cause uneven flow rates within the prongs
108.

[0042] Insome configurations, the cannula system 100 can
be configured to address the above disadvantage by placing a
throttle or localized reduction in the cross-sectional area of
the cavity 104 in the cannula body 106 in between the prongs
108. Such a localized reduction may be integrally moulded or
co-moulded with the nasal cannula body 106, for example. In
some configurations, the localized reduction in cross-sec-
tional area can be defined by an insert. For example, in some
configurations, the cannula system 100 can comprise a mani-
fold that is coupled to the gases supply tubing 102 and is
receivable within the cannula body 106. The manifold can
define portions of the cavity 104 or the manifold and the
cannula body 106 can cooperate to define the cavity 104. The
throttle or localized reduction in cross-sectional area can be
defined or carried by the manifold. In some configurations,
the cannula body 106 can be open at each end and the mani-
fold and, thus, the gases supply tube 102 can be inserted into
either end of the cannula body 106 to position the gases
supply tube 102 on a desired side of the cannula body 106.
The other end of the cannula body 106 can be closed by a
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suitable closure, such as an end cap, plug or end of the mani-
fold. Examples of a switchable manifold are disclosed in
Applicant’s application no. PCT/NZ2014/000040, filed Mar.
14,2014, entitled NASAL, CANNULA ASSEMBLIES AND
RELATED PARTS, the entirety of which is incorporated by
reference herein. In configurations incorporating a manifold,
the manifold can be considered as a portion of the cannula
body, unless indicated otherwise. Thus, descriptions of
throttles or other localized reductions in cross-sectional area
with respect to the illustrated cannula body 106 can also apply
to configurations in which a manifold is incorporated and in
which the throttle or other localized reduction in cross-sec-
tional area is defined or carried by the manifold. Other suit-
able methods or arrangements for providing the localized
reduction in cross-sectional area could also be used.

[0043] FIG. 3 illustrates a configuration of the cannula
system 100 that incorporates an arrangement of a throttle or
localized reduction in cross-sectional area in between the
prongs 108. The cannula system 100 of FIG. 3 can be sub-
stantially similar to the cannula system 100 of FIGS. 1 and 2.
That is, the cannula system 100 of FIG. 3 can comprise anasal
cannula body 106 and a gases supply tubing 102. The gases
supply tubing 102 can be coupled to the nasal cannula body
106 to deliver a flow of breathing gas to a cavity 104 of the
nasal cannula body 106. In the illustrated configuration, an
inlet 120 to the cavity 104 is on one side of the cannula body
106. Preferably, the inlet 120 is located on one end of the
cannula body 106 and opens to one end of the cavity 104. As
a result, the gases supply tubing 102 provides the flow of
breathing gas to one end of the cavity 104 and the flow of
breathing gas moves along a flow direction from one end of
the cavity 104 toward the other end of the cavity 104. Prefer-
ably, the flow of breathing gas enters only one end of the
cavity 104; however, in some configurations, the cavity 104
may be present on two sides of the cannula body 106 and two
gases supply tubes 102 may be used. In some configurations,
the inlet 120 may be located inward of an end of the nasal
cannula body 106.

[0044] The nasal cannula body 106 can also comprise one
or more prongs 108 that may be inserted into the nares of a
patient and/or lateral portions or flaps 110 that may help to
support the cannula body 106 on the patient’s face. The
prongs 108 define internal passages 122 that extend along the
length of the prongs 108 and communicate with the cavity
104 such that breathing gases introduced into the cavity 104
are delivered to the patient through the passages 122 of the
prongs 108. Preferably, the flow direction of the flow of
breathing gases is along a spacing direction of the prongs 108.
That is, the flow of breathing gases passes one of the prongs
108 before passing the other prong 108. Preferably, the inlet
120 is positioned outwardly of the prongs 108 such that the
flow of breathing gases passes the closest prong 108 before
passing the furthest prong 108.

[0045] The flaps 110 may be adapted to connect to head-
gear straps and/or other retention elements or arrangements
(not shown) that may be placed on and/or around the patient’s
head in such a way that the cannula body 106 may be sup-
ported on the patient’s face such that the prongs 108 may be
placed into one or both of the nares of the patient. For
example, the flaps 110 may comprise side release buckles that
may interface with similar buckles on headgear straps. The
flaps 110 can be flexible, semi-rigid or rigid. Alternatively, the
flaps 110 and/or the cannula body 106 could be coupled to a
rigid frame that provides additional support or stability. For
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example, a rigid frame could be overmolded or otherwise
formed onto the flaps 110 and/or cannula body 106. In some
configurations, the flaps 110 need not be present, and the
headgear straps and/or other elements may interface directly
or indirectly with the gases supply tubing 102, the cannula
body 106, and/or prongs 108. In some configurations, the
cannula system 100 can be secured to the face of a patient by
using, for example, adhesive pads.

[0046] The cavity 104 can have any suitable size or shape
for delivery of a flow of breathing gases to the prongs 108. For
example, the cavity 104 can be generally columnar or cylin-
drical in shape. As used herein, cylindrical includes circular
cross-sectional spaces, as well as elongated spaces having
other cross-sectional shapes. Because a surface of the cannula
body 106 typically rests against the upper lip of a patient or
user, one side of the cavity 104 and/or cannula body 106 can
be generally flat such that the cross-sectional shape is similar
to the letter “D,” for example. In addition, because the prongs
108 are typically placed in the patient’s nares, the length of
the cannula body 106 supporting the prongs 108 is typically
longer than a width of a patient’s nose. The cannula body 106
can be made available in different lengths and/or cross-sec-
tional sizes to accommodate a variety of users.

[0047] In some configurations, the cavity 104 is generally
linear in a length direction such that the cavity 104 defines a
linear longitudinal axis 124. In other arrangements, the cavity
104 can be curved along its length. The flow direction of the
flow of breathing gases can be generally in a direction coaxial
with or parallel to the longitudinal axis 124, such as when the
inlet 120 is positioned at one end of and centered relative to
the cavity 104. In other configurations, the flow direction may
change along the length of the cavity 104; however, prefer-
ably, the flow direction is generally aligned with the longitu-
dinal axis 124 in the area containing and between the prongs
108.

[0048] Preferably, openings of the passages 122 of the
prongs 108 to the cavity 104 are spaced from one another
along the longitudinal axis 124. The passages 122 can have
centers 126 that are positioned on the longitudinal axis 124 or
that are spaced (equally or unequally) in a lateral direction
from the longitudinal axis 124. The passages 122 can have
inner edges 128 that are closest to one another and outer edges
130 that are furthest from one another. A distance along the
longitudinal axis 124 between the inner edge 128 and outer
edge 130 of each passage 122 can define a width of the
passage 122. In some configurations, the passages 122 have a
generally circular cross-sectional shape; however, other
shapes can also be used. The passages 122 can vary in cross-
sectional shape along their length.

[0049] In the illustrated configuration shown in FIG. 3, in
use, the nasal cannula body 106 may rest on or around the
upper lip of a patient. A flow of breathing gases generated by
a blower or other flow generator (not shown) may pass
through the gases supply tubing 102 and into the cavity 104 of
the cannula body 106, where it moves through the passages
122 of the one or more prongs 108 and into the nares of a
patient. Other features of the cannula system 100 can be
similar to any of those disclosed in Applicant’s application
no. PCT/NZ2014/000040, filed Mar. 14, 2014, entitled
NASALL CANNULA ASSEMBLIES AND RELATED
PARTS, the entirety of which is incorporated by reference
herein. As described above, the cannula system 100 of FIG. 3
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can comprise an arrangement that facilitates a more even flow
rate of the breathing gases through the prongs 108 relative to
one another.

[0050] For example, as shown in the configuration illus-
trated in FIG. 3, the nasal cannula body 106 may comprise an
annular ridge 112 on the internal surface ofthe side wall of the
cannula body 106. At least a portion of the ridge 112 can be
positioned between the prongs 108. As the flow of breathing
gases moves into the cavity 104 of the cannula body 106, the
movement of the flow moving past the ridge 112 is resisted
relative to movement of the flow upstream of the ridge 112,
and this flow resistance at the ridge 112 lowers the gas pres-
sure and gas flow rate of gases downstream of the ridge 112.
Given that the prong 108 closest to the wall 114 of the body
106 is downstream of the ridge 112, introducing a localized
reduction in flow area between the prongs 108, such as the
ridge 112, may partially or fully equalize the flow rates of
gases between the prongs 108, which may reduce discomfort
and/or undesirably low or inadequate CO2 flushing, possibly
among other benefits. In some configurations, the presence of
the ridge 112 can improve the equalization of the flow rate
between the prongs 108 relative to the same or similar struc-
ture without the ridge 112.

[0051] As described, the ridge 112 can be annular in shape.
That is, the ridge 112 can encircle or extend completely
around the longitudinal axis 124 along the circumference or
perimeter of the cavity 104. In other arrangements, the ridge
112 can extend only partially around the longitudinal axis
124. For example, the ridge 112 can extend substantially
around the longitudinal axis 124 or less than three-quarters,
one-half or one-quarter of the way around (e.g., the circum-
ference of) the longitudinal axis 124.

[0052] The illustrated ridge 112 is generally semi-circular
in cross-sectional shape. However, other suitable shapes can
also be used. The width of the ridge 112 can also vary. In the
illustrated arrangement, an entire width of the ridge 112, or
distance along the longitudinal axis 124, is located between
the inner edges 128 of the passages 122. In other arrange-
ments, the entire width of the ridge 112 can be located
between the centers 126 of the passages 122 or between the
outer edges 130 of the passages 122. In some arrangements,
the ridge 112 can extend beyond the outer edges 130 of the
passages 122.

[0053] In the illustrated arrangement, the ridge 112 is cen-
tered relative to the passages 122 of the prongs 108 (e.g.,
relative to the centers 126) along the longitudinal axis 124.
That is, a geometric center of a cross-section of the ridge 112
can be centered between passages 122. However, in other
arrangements, the ridge 112 can be off-center relative to the
prongs 108. In some configurations, the ridge 112 can be
adjustable along the longitudinal axis 124 (e.g., arrangements
in which the ridge 112 is positioned on an insert). The cross-
sectional shape of the ridge 112 can be symmetrical or asym-
metrical.

[0054] Many possible reductions in the cross-sectional area
of cavity 104 in between the prongs 108 may be used. Some
possible configurations are illustrated in the following draw-
ings of alternative arrangements. In the following arrange-
ments, the cannula system 100 can be the same as or substan-
tially similar to the cannula system 100 of FIG. 3. The
following cannula systems 100 are described primarily in the
context of the differences relative to the system 100 of FIG. 3.
Accordingly, features or components not described in detail
can be assumed to be the same as or similar to the correspond-
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ing features or components of the system 100 of FIG. 3. In
addition, modifications and alternatives described in relation
to the system 100 of FIG. 3 can also apply to the following
systems 100. Features and optional arrangements of the ridge
112 described with respect to FIG. 3 can also generally apply
to other reductions in cross-sectional area described herein.
[0055] In the configuration illustrated in FIG. 4, similar to
the configuration illustrated in FIG. 3, an annular ridge 112 is
positioned along the internal surface of the wall of the cannula
body 106. However, the rise and fall of the ridge 112 in FIG.
4 in a direction aligned with the longitudinal axis 124 is more
gradual than that of FIG. 3. Advantageously, the ridge 112 of
FIG. 4, because of the gradual change in thickness of the
cannula body 106, creates less turbulent flow than the ridge
112 of FIG. 3, which may reduce the noise generated by flow
through the body 106 in use.

[0056] In the configuration illustrated in FIG. 5, similar to
the configuration illustrated in FIG. 4, a ridge 112 is posi-
tioned along the internal surface of the wall of the cannula
body 106. However, the rise and fall of the ridge 112 in FIG.
5 is still more gradual than that of FIG. 4. In some configu-
rations, the ridge 112 can generally match the shape of the
face of a user. Thus, the flaps 110 can be flexible or curved to
follow a general curvature of the ridge 112 and, therefore, a
curvature of a user’s face. Additionally or in the alternative,
the ridge 112 can be provided on only one side of the internal
wall of the cannula body 106. The ridge 112 can be located
opposite the prongs 108, can be located on the same side as
the prongs 108 or can be located adjacent the prongs 108.
[0057] In the configuration illustrated in FIG. 6, similar to
the configuration illustrated in FIG. 4, an annular ridge 112 is
positioned along the internal surface of the wall of the body
106. However, the ridge 112 tapers towards a sharp edge at or
near the middle of the internal wall of the cannula body 106
between the prongs 108 such that the ridge 112 defines a
generally triangular cross-sectional shape. In other arrange-
ments, the ridge 112 does not necessarily extend around an
entire circumference or perimeter of the cavity 104.

[0058] In the configuration illustrated in FIG. 7, similar to
the configuration illustrated in FIG. 3, an annular ridge 112 is
positioned along the internal surface of the wall of the cannula
body 106. However, the ridge 112 in this configuration takes
the form of a square or rectangular-shaped ridge 112 (in
cross-section) instead of the (semi)circular or ellipsoidal
shaped ridge 112 shown in the previous figures.

[0059] In the configuration illustrated in FIG. 8, similar to
the configuration illustrated in FIG. 7, a ridge 112 is posi-
tioned along the internal surface of the wall of the cannula
body 106. However, the ridge 112 does not extend around an
entire circumference or perimeter of the cavity 104. In the
illustrated configurations, the ridge 112 is limited to a single
side of the internal wall of the body 106. In other arrange-
ments, the ridge 112 can extend along a greater portion of the
circumference or perimeter of the cavity 104 less than the
entire circumference or perimeter.

[0060] Many other variations of configurations of internal
ridges in the cannula body 106 may be used. For example,
although the localized reduction of cross-sectional area as
shown in the illustrated configurations takes the form of a
single annular or localized ridge, the localized reduction may
comprise any number of ridges of any thickness or gradient of
slope. In some preferred configurations, the localized reduc-
tion is arranged so that it generates a relatively low level of
turbulent flow and is easy to adapt to for injection mold
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tooling purposes. Additionally, the term ‘ridge’ as used in
describing the illustrated configurations should not be taken
as limiting, and any term that can convey an understanding of
a localized reduction in cross-sectional area of the internal
space of the cannula body 106, such as ‘bump,” ‘lump,” “baftle,
* ‘rib,” or ‘protrusion,” may be substituted. Moreover, any of
the features described in connection with one particular ridge
may be applied to other ridges.

[0061] Unless the context clearly requires otherwise,
throughout the description and the claims, the words “com-
prise”, “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
t0.”

[0062] Where, in the foregoing description reference has
been made to integers or components having known equiva-
lents thereof, those integers are herein incorporated as if
individually set forth.

[0063] The invention 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.

[0064] 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.

[0065] Certain features, aspects and advantages of an
embodiment of the present invention have been described
with reference to nasal cannulas. However, certain features,
aspects and advantages of the nasal cannulas as described
above may be advantageously used with other therapeutic or
non-therapeutic breathing interfaces, such as full face masks,
nasal masks, oral masks, and nasal pillows. Certain features,
aspects and advantages of the method and apparatus of the
present disclosure may be equally applied to other breathing
devices for other conditions.

[0066] Although the present invention has been described
in terms of a certain embodiment, other embodiments appar-
ent to those of ordinary skill in the art also are within the scope
of this invention. Thus, various changes and modifications
may be made without departing from the spirit and scope of
the invention. For instance, various components may be repo-
sitioned as desired. Moreover, not all of the features, aspects
and advantages are necessarily required to practice the
present invention. Accordingly, the scope of the present
invention is intended to be defined only by the claims that
follow.

1. A nasal cannula, comprising:

acentral body portion defining a cavity and comprising two

prongs extending from the central body portion, the
central body portion also comprising an inlet adapted to
receive gases from a gas source on only one side of the
cannula, wherein the central body portion comprises at
least one localized reduction in cross-sectional area in a
space of the cavity between the two prongs.

2. The nasal cannula of claim 1, wherein an entirety of the
localized reduction in cross-sectional area is located between
inner edges of respective openings of the two prongs to the
cavity.
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3. The nasal cannula of claim 1, wherein the localized
reduction in cross-sectional area extends beyond one or both
of'inner edges of respective openings of the two prongs to the
cavity.

4. The nasal cannula of claim 1, wherein an entirety of the
localized reduction in cross-sectional area is located between
outer edges of respective openings of the two prongs to the
cavity.

5. The nasal cannula of claim 1, wherein the localized
reduction in cross-sectional area is centered between respec-
tive openings of the two prongs to the cavity.

6. The nasal cannula of claim 1, wherein the localized
reduction in cross-sectional area extends around an entire
periphery of the cavity.

7. The nasal cannula of claim 1, wherein the localized
reduction in cross-sectional area extends around only a por-
tion of a periphery of the cavity.

8. The nasal cannula of claim 1, wherein the localized
reduction in cross-sectional area is defined by a rounded
projection of a wall of the central body portion.

9. The nasal cannula of claim 1, wherein the localized
reduction in cross-sectional area is defined by a squared pro-
jection of a wall of the central body portion.

10. The nasal cannula of claim 1, wherein the localized
reduction in cross-sectional area is defined by a triangular
projection of a wall of the central body portion.

11. The nasal cannula of claim 1, wherein the inlet is at a
first end of the central body portion and the central body
portion comprises a closed end wall at a second end.

12. The nasal cannula of claim 1, wherein the localized
reduction in cross-sectional area is formed by a ridge, the
ridge being semi-circular in shape.

13. The nasal cannula of claim 12, wherein the ridge
extends substantially around a longitudinal axis of the cavity
of'the central body portion, or less than three quarters, or one
half] or one quarter the way around the longitudinal axis.

14. The nasal cannula of claim 12, wherein a width of the
ridge varies.

15. The nasal cannula of claim 12, wherein the ridge is
off-center relative to the two prongs.

16. The nasal cannula of claim 12, wherein the ridge is
positioned on an insert, the insert being locatable within the
cavity of the central body portion, the ridge on the insert
defining the localized reduction in cross-sectional area.

17. The nasal cannula of claim 16, wherein the ridge is
adjustable in position along the longitudinal axis of the cavity
of the central body portion.

18. The nasal cannula of claim 12, wherein the ridge varies
in cross-sectional shape.

19. The nasal cannula of claim 12, wherein an entire width
of the ridge is located between respective outer edges of the
two prongs.

20. The nasal cannula of claim 12, wherein the ridge
extends beyond respective outer edges of the two prongs.

21. The nasal cannula of claim 12, wherein a geometric
center of a cross-section of the ridge is centered between the
two prongs.



