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DESCRIPTION

NASAL INTERFACE APPARATUS

RELATED APPLICATIONS

[0001] This application claims priority to U.S. provisional patent application Serial Nos.
60/488,939 filed on July 17, 2003, 60/549,606 filed on March 2, 2004, and 60/570,755 filed
on May 13, 2004. The above-identified applications are incorporated by reference as if set
forth fully herein.

FIELD OF THE INVENTION

[0002]  The present invention relates generally to devices used to delivery positive airway
pressure to a patient for the treatment of sleep apnea. More specifically, the present invention
relates to nasal interface devices used to deliver positive airway pressure to a patient for the

treatment of sleep apnea.

BACKGROUND

[0003] Sleep apnea is a potentially lethal affliction in which breathing stops recurrently
during sleep. Sleep apnea may be of the obstructive type (sometimes known as the
pickwickian syndrome) in which the upper airway is blocked in spite of airflow drive; the
central type with decreased respiratory drive; or a mixed type. Breathing may cease for
periods long enough to cause or to exacerbate cardiac conditions, and may be accompanied by
swallowing of the tongue. Sleep apnea frequently results in fitful periods of both day and
night sleeping with drowsiness and exhaustion, leaving the patient physically and mentally
debilitated.

[0004]  In recent years it has been found that various forms of positive airway pressure
during sleep can be an effective form of therapy for the apnea sufferer. Ventilation can be
applied in the form of Continuous Positive Airway Pressure (CPAP) in which a positive
pressure is maintained in the airway throughout the respiratory cycle, Bilevel Positive Airway
Pressure (BIPAP) in which positive pressure is maintained during inspiration but reduced

during expiration, and Intermittent Mechanical Positive Pressure Ventilation in which
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pressure is applied when an episode of apnea is sensed. Positive airway pressure devices
have traditionally employed either a face mask which only covers the patient's nose, or nasal

interface between the ventilation device and the patient's airway.

SUMMARY OF THE INVENTION

[0005] The invention provides a nasal interface. In one embodiment, this interface
includes at least one, and preferably two nasal prongs, where each prong has a bore and at
least one flap at or near an end of the prong, a body having a distal portion and a proximal
portion and where the distal portion and proximal portion form a chamber when assembled.
The proximal portion has apertures to receive the prongs, the nasal prongs releasably engage
with the proximal portion, and the chamber communicates with the bores. In one
embodiment, the interface exhalation ports within the distal portion of the body direct exhaled
gas away from the chamber, and at least one gas inlet on the distal portion communicate with
the chamber.

[0006] In another embodiment, this interface includes a pair of interchangeable nasal
prongs made of a soft and/or flexible material, where each prong has a bore and at least a first
flap at or near an end of the prong and an optional second (or more) flap(s) proximate to the
first flap. In one embodiment, the device includes a first flap where the width of the first flap
is smaller than a width of the second flap, and has a body having a distal portion and a '
proximal portion, and where the distal portion and proximal portion form a chamber when
assembled. In one embodiment, the proximal portion is made of another soft and/or flexible
material and has apertures to receive the prongs. In one embodiment, the nasal prongs are
releasably engaged with the proximal portion, and the chamber communicates with the bores.
In one embodiment, the chamber has a plurality of exhalation ports within the distal portion
of the body that direct exhaled gas away from the chamber. In one embodiment, the device
includes at least one gas inlet on the distal portion communicating with the chamber, and a
pair of strap connections on the distal portion.

[0007] In another embodiment of the invention, a nasal interface for use in the nares of a
patient for positive airway pressure applications includes a pair of nasal prongs, each prong
having a bore, a first end, a second end, and at least one deformable flap disposed proximate

to the first end of each prong. The device further includes a body having a distal portion and
2
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a proximal portion forming a chamber, the proximal portion having apertures to receive the
second ends of the nasal prongs, the chamber being in communication with the bores of the
nasal prongs. At least one exhalation port is disposed within the body and at least one gas
inlet is disposed on the distal portion of the body, the at least one gas inlet in communication
with the chamber. A substantially airtight seal is created within the nares of the patient.
[0008]  The invention also provides a method of providing ventilation for an individual.
In one embodiment, this method includes providing a nasal interface with a pair of nasal
prongs, where each prong has a bore and at least one flap at or near a tip of the prong, a body
having a distal portion and a proximal portion, where the distal portion and proximal portion
form a chamber when assembled. In one embodiment, the method includes a proximal
portion having apertures to receive second ends of the prongs, and wherein the nasal prongs
releasably engage with the proximal portion, and the chamber or body communicates with the
bores. In one embodiment, the chamber includes at least one exhalation port within the distal
portion of the body for directing exhaled gas away from the chamber, and at least one gas
inlet on the distal portion communicating with the chamber. In one embodiment, the method
includes operatively connecting the nasal interface with a ventilation apparatus; and placing

the nasal interface in sealing contact using flaps with nares of the individual.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Fig. 1 is a bottom view of an embodiment of a nasal interface of the invention.
[0010] Fig. 2 is a side view of an embodiment of the nasal interface of Fig. 1.

[0011] Fig. 3 is a back view of an embodiment of the nasal interface of Fig. 1.

[0012] Fig. 4 is a front view of an embodiment of the nasal interface of Fig. 1.

[0013] Fig. 5 is a view of an embodiment of the nasal interface of Fig. 1 in use.

[0014] Fig. 6 is a top view of another embodiment of a nasal interface of the invention.
[0015]  Fig. 7 is a perspective view of the nasal interface of Fig. 6.

[0016] Fig. 8 is a perspective view of another embodiment of a nasal interface of the
invention.

[0017]  Fig. 9 is an exploded view of the nasal interface of Fig. 1.
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[0018] Fig. 10A is a perspective view of an embodiment of a nasal interface of the
invention.

[0019]  Fig. 10B is an exploded view of the nasal interface of Fig. 10A.

[0020] Fig. 11 is an exploded view of the nasal interface of Fig. 8.

[0021] Fig. 12A is a perspective view of the proximal portion of Fig. 8.

[0022]  Fig. 12B is a top view of the proximal portion of Fig. 8;

[0023]  Fig. 12C is a front view of the proximal portion of Fig. 8.

[0024]  Fig. 12D is a side view of the proximal portion of Fig. 8.

[0025]  Fig. 13A is a front perspective view of the proximal portion of Fig. 10B.

[0026] Fig. 13B is a top view of the proximal portion of Fig. 10B.

[0027] Fig. 13C is an enlarged view of a proximal ridge of the proximal portion of Fig.
I3F.

[0028]  Fig. 13D is a rear perspéctive view of the proximal portion of Fig. 10B.

[0029]  Fig. 13E is a front view of the proximal portion of Fig. 10B.

[0030]  Fig. 13F is a cross sectional view of the proximal portion of Fig. 13E along line B-
B.

[0031]  Fig. 13G is a back view of the proximal portion of Fig. 10B.

[0032] Fig. 13H is a cross sectional view of the proximal portion of Fig. 13E along line
A-A.

[0033]  Fig. 131is an enlarged view of an opening in the proximal portion of Fig. 13E.
[0034]  Fig. 14A is a top view of the distal portion of Fig. 8.

[0035]  Fig. 14B is a perspective view of the distal portion of Fig. 8.

[0036]  Fig. 14Cis a front view of the distal portion of Fig. 8.

[0037]  Fig. 14D is a side view of the distal portion of Fig. 8.

[0038]  Fig. 15A is a front perspective view of a distal portion of Fig. 26.

[0039]  Fig. 15B is rear perspective view of the distal portion of Fig. 15A.

[0040]  Fig. 15C s a top view of the distal portion of Fig. 15A.

[0041]  Fig. 15D is a front view of the distal portion of Fig. 15A.

[0042]  Fig. 15E is a side view of the distal portion of Fig. 15A.

[0043]  Fig. 15F is a back view of the distal portion of Fig. 15A.

4
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[0044] Fig. 15G is a cross sectional view of the distal portion of Fig. 15E alone line A-A.
[0045] Figv. 16A is a top view of the distal portion of Fig. 15A.

[0046]  Fig. 16B is an enlarged view of the exhalation ports of the distal portion of Fig.
16C.

[0047]  Fig. 16C is a front view of the distal portion of Fig. 16A.

[0048]  Fig. 16D is a cross sectional view of the distal portion of Fig. 16C along line B-B.
[0049]  Fig. 16E is a back view of the distal portion of Fig. 16A.

[0050] Fig. 16F is a cross sectional view of the distal portion of Fig. 16C along line A-A.
[0051]  Fig. 16G is a perspective view of the distal portion of Fig. 16A.

[0052] Fig. 16H is an enlarged cross sectional view of an exhalation port of the distal
portion of Fig. 16F.

[0053]  Fig. 17A is a front perspective view of the distal portion of Fig. 10B.

[0054] Fig. 17B is a rear perspective view of the distal portion of Fig. 10B.

[0055]  Fig. 17C is a top view of the distal portion of Fig. 10B.

[0056]  Fig. 17D is an enlarged view of a lip on the distal portion of Fig. 17C.

[0057] Fig. 17E is a front view of the distal portion of Fig. 10B.

[0058]  Fig. 17F is a cross sectional view of the distal portion of Fig. 17E along line A-A.
[0059] Fig. 17G is a cross sectional view of the distal portion of Fig. 17E along line B-B.
[0060]  Fig. 17H is a back view of the distal portion of Fig. 10B.

[0061] Fig. 18A is a perspective view of one embodiment of a nasal prong of the
invention.

[0062] Fig. 18B is a side view of the nasal prong of Fig. 18A.

[0063]  Fig. 18C is a bottom view of the nasal prong of Fig. 18A.

[0064]  Fig. 18D is a view of the nasal prong of Fig. 18B rotated 90 degrees around its
longitudinal axis.

[0065]  Fig. 18E is a top view of the nasal prong of Fig. 18A.

[0066]  Fig. 19A is a perspective view of one embodiment of dual nasal prongs of the
invention.

[0067]  Fig. 19B is a side view of the dual nasal prongs of Fig. 19A.

[0068] Fig. 19C is a cross sectional view of one of the prongs of Fig. 19B along line B-B.

5
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[0069]
[0070]
[0071]
[0072]
[0073]
[0074]

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

the invention.

[0075]
[0076]
[0077]
[0078]
[0079]
[0080]
[0081]
[0082]
[0083]

Fig.

the invention.

[0084]
[0085]
[0086]
[0087]
[0088]
[0089]
[0090]
[0091]
[0092]

Fig.

the invention.

[0093]
[0094]
[0095]

Fig.
Fig.
Fig.

19D is a top view of the dual nasal prongs of Fig. 19A.

19E is a side view of one nasal prong of Fig. 19A.

19F is a bottom view of the dual nasal prongs of Fig. 19A.

19G is a cross sectional view of the prongs of Fig. 19D along line A-A.
19H is an enlarged view of tip of a nasal prong of Fig. 19G.

20A is a front perspective view of one embodiment of dual nasal prongs of

. 20B is a rear perspective view of the dual nasal prongs of Fig. 20A.

. 20C 1s a side view of the dual nasal prongs of Fig. 20A.

. 20D is a cross sectional view of one of the prongs of Fig. 20C along line B-B.
. 20E is a top view of the dual nasal prongs of Fig. 20A.

. 20F is a side view of one nasal prong of Fig. 20A;

. 20G is a bottom view of the dual nasal prongs of Fig. 20A.

. 20H is a cross sectional view of the prongs of Fig. 20E along line A-A.

. 201 is an enlarged view of the tip of the nasal prong of Fig. 20H.

21A is a front perspective view of one embodiment of dual nasal prongs of

. 21B is a rear perspective view of the dual nasal prongs of Fig. 21A.

. 21C is a side view of the dual nasal prongs of Fig. 21A.

- 21D is a cross sectional view of one of the prongs of Fig. 21C along line B-B.
. 21E is a top view of the dual nasal prongs of Fig. 21A.

. 21F is a side view of one nasal prong of Fig. 21A.

- 21G is a bottom view of the dual nasal prongs of Fig. 21A.

. 21H is a cross sectional view of the prongs of Fig. 21E along line A-A.

. 211is an enlarged view of the tip of a nasal prong of Fig. 21H.

22A is a front perspective view of one embodiment of dual nasal prongs of

22B is a rear perspective view of the dual nasal prongs of Fig. 22A.
22C is a side view of the dual nasal prongs of Fig. 22A.

22D is a cross sectional view of one of the prongs of Fig. 22C along line B-B.

6
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[0096]
[0097]
[0098]
[0099]
[00100]
[00101]

the invention.

[00102]
[00103]
[00104]
[00105]
[00106]
[00107]
[00108]
[00109]
[00110]

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

the invention.

[00111]
[00112)
[00113]
[00114]
[00115]
[00116]
[00117]
[00118]
[00119]
[00120]
[00121]
A.

[00122]

. 22E is a top view of the dual nasal prongs of Fig. 22A.

. 22F is a side view of one nasal prong of Fig. 22A.

. 22G is a bottom view of the dual nasal prongs of Fig. 22A.

. 22H is a cross sectional view of the prongs of Fig. 22E along line A-A.
. 221 is an enlarged view of the tip of a nasal prong of Fig. 22H.

. 23A is a front perspective view of one embodiment of dual nasal prongs of

23B is a rear perspective view of the dual nasal prongs of Fig. 23A.

23C is a side view of the dual nasal prongs of Fig. 23A.

23D is a cross sectional view of one of the prongs of Fig. 23C along line B-B.
23E is a top view of the dual nasal prongs of Fig. 23A.

23F is a side view of one nasal prong of Fig. 23A.

23G is a bottom view of the dual nasal prongs of Fig. 23A.

23H is a cross sectional view of the prongs of Fig. 23E along line A-A.

231 is an enlarged view of the tip of a nasal prong of Fig. 23H.

24A is a front perspective view of one embodiment of dual nasal prongs of

. 24B is a side view of the dual nasal prongs of Fig. 24A.

. 24C is a side view of one nasal prong of Fig. 24A.

. 24D is a top view of the dual nasal prongs of Fig. 24A.

. 24E is a side view of one nasal prong of Fig. 24A.

. 24F is a bottom view of the dual nasal prongs of Fig. 24A.

- 24G is a cross sectional view of the prongs of Fig. 24D along line A-A.
. 24H is an enlarged view of the tip of a nasal prong of Fig. 24G.

. 25A is a perspective view of an exhalation port of the invention.

. 25B is a top view of the exhalation port of Fig. 25A.

. 25C is a front view of the exhalation port of Fig. 25A.

- 25D is a cross sectional view of the exhalation port of Fig. 25C along line A-

. 25E is a bottom view of the exhalation port of Fig. 25A.

7
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[00123]
[00124]
[00125]

Fig. 26 is an exploded view of one embodiment of a system of the invention.
Fig. 27 is an assembled view of the system shown in Fig. 26.

Fig. 28A is a perspective view of one embodiment of a strap attachment plate of

the invention.

[00126]
[00127]
[00128]
[00129]
(00130}
[00131]
[00132]
[00133]
[00134]
invention.
[00135]
[00136]
[00137]
[00138]
[00139]
[00140]
[00141]
[00142]
[00143]

Fig. 28B is a top view of the strap attachment plate of Fig. 28A.

Fig. 28C is a side view of the strap attachment plate of Fig. 28A.

Fig. 28D is a front view of the strap attachment plate of Fig. 28A.

Fig. 28E is a second front view of the strap attachment plate of Fig. 28A.

Fig. 29 is an assembled view of one embodiment of a system of the invention.
Fig. 30 is an assembled view of one embodiment of a system of the invention.
Fig. 31 is one embodiment of a system of the invention in use.

Fig. 32 is one embodiment of a system of the invention.

Fig 33A is a perspective view of one embodiment a tubing connector of the

Fig 33B is a top view of the tubing connector of Fig. 33A.

Fig 33C is a side view of the-tubing connector of Fig. 33A.

Fig 33D is a bottom view of the tubing connector of Fig. 33A.

Fig. 34 is one embodiment of a strap system of the invention.

Fig. 35 is an exploded view of one embodiment of a system of the invention.
Fig. 36 is an exploded view of one embodiment of a system of the invention.
Fig. 37 is an assembled view of the system of Fig. 35.

Fig. 38 is an assembled view of the system of Fig. 36.

Fig. 39A is a top assembled view of one embodiment of a nasal interface and

tubing of the invention.

[00144]

Fig. 39B is a side assembled view of one embodiment of a nasal interface and

tubing of the invention.

[00145]
[00146]

invention.

Fig. 39C is a front view of one embodiment of a nasal interface of the invention.

Fig. 40A is a perspective view of one embodiment of a sealing ring of the
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[00147]
invention.
[00148]
[00149]
[00150]
[00151]
[00152]
[00153]
[00154]

Fig. 40B is another perspective view of one embodiment of a sealing ring of the

Fig. 40C is a top view of one embodiment of a sealing ring of the invention.
Fig. 40D is a front view of one embodiment of a sealing ring of the invention.
Fig. 40E is a side view of one embodiment of a sealing ring of the invention.
Fig. 40F is a back view of one embodiment of a sealing ring of the invention.
Fig. 40G is a cross sectional view of the sealing ring of Fig. 40F along line B-B.
Fig. 41A is a top view of one embodiment of a sealing ring of the invention.

Fig. 41B is a side view of one embodiment of a sealing ring of the invention along

the line D-D in Fig. 41A.

[00155]
[00156]
[00157]
[00158]
[00159]
[00160]
invention.
[00161]
[00162]
[00163]
[00164]
invention.
[00165]
[00166]
[00167]

Fig. 41C is a cross sectional view of the sealing ring of Fig. 41D along line B-B.
Fig. 41D is a front view of one embodiment of a sealing ring of the invention.
Fig. 41E is a side view of one embodiment of a sealing ring of the invention.
Fig. 41F is a back view of one embodiment of a sealing ring of the invention.
Fig. 41G is a cross sectional view of the sealing ring of Fig. 41D along line A-A.

Fig. 41H is a perspective view of one embodiment of a sealing ring of the

Fig. 42A is a top view of one embodiment of a loop of the invention.
Fig. 42B is a side view of one embodiment of a strap of the invention.
Fig. 42C is a side view of one embodiment of a strap of the invention.

Fig. 42D is a perspective view of one embodiment of a strap system of the

Fig. 42E is a side view of one embodiment of a strap of the invention.
Fig. 42F is a top view of one embodiment of a strap and loop of the invention.

Fig. 43 is an exploded view of one embodiment of a width-expanding nasal

interface of the invention.

[00168)

Fig. 44 is an exploded view of one embodiment of a width-expanding nasal

interface of the invention.

[00169]

Fig. 45 is an exploded view of one embodiment of a width-expanding nasal

interface of the invention.
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[00170] Fig. 46 is an exploded view of one embodiment of a width-expanding nasal
interface of the invention.

[00171] Fig. 47 is an exploded view of one embodirment of a width-expanding nasal
interface of the invention.

[00172] Fig. 48 is an exploded view of one embodiment of a width-expanding nasal
interface of the invention.

[00173] Fig. 49 is an assembled view of one embodiment of a width-expanding nasal
interface of the invention.

[00174]  Fig. 50 is one embodiment of a pair of nasal inserts of the present invention.
[00175] Fig. 51A is a top view of one embodiment of a pair of nasal inserts of the present
invention.

[00176] Fig. 5SIB is a side view of one embodiment of a pair of nasal inserts of the present
invention.

[00177]  Fig. 51C is a perspective view of one embodiment of a pair of nasal inserts of the
present invention.

[00178] Fig. 52 is a top view of one embodiment of a nasal interface of the present
invention.

[00179] Fig. 53 is a top view of one embodiment of a nasal interface of the present
invention.

[00180] Fig. 54A is a top view of one embodiment of a nasal interface of the present
invention.

[00181] Fig. 54B is a side view of one embodiment of a nasal interface of the present
invention.

[00182] Fig. 55 is an exploded view of one embodiment of a nasal interface of the present
invention,

[00183] Fig. 56 is an assembled view of one embodiment of a nasal interface of the present
invention.

[00184] Fig. 57 is an exploded view of one embodiment of a nasal interface of the present

invention.

10
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[00185]  Fig. 58 is an assembled view of one embodiment of a nasal interface of the present
invention.

[00186] Fig. 59 is an exploded view of one embodiment of a nasal interface of the present
invention.

[00187]  Fig. 60 is an assembled view of one embodiment of a nasal interface of the present

invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[00188]  The present invention is directed to nasal interfaces, nasal interface components,
systems including nasal interfaces and methods of use.
[00189]  As used herein, the terms “proximal portion” and “distal portion” refer to the
components of the invention that form the body of the nasal interface. Specifically, the
component of the invention that is closest to the user and typically contains openings for one
or more nasal prongs is referred to as the “proximal portion” and the component that is
furthest from the user and typically includes at least one gas inlet, is referred to as the “distal
portion.”
[00190] Nasal interfaces, nasal interface components, nasal interface systems and methods
of use are described in detail hereafter.

I. Nasal Interfaces

A. Assembled Nasal Interfaces / Bodies

[00191] As noted briefly above, the invention provides nasal interfaces suitable for
ventilation applications, such as continuous positive airway pressure (CPAP) applications,
and bi-level positive airway pressure (BIPAP) applications, and intermittent (non-continuous)
positive pressure (IPPB) applications. Figs. 1 through 8 show views of assembled nasal
interfaces of embodiments of the present invention.
[00192]  The individual components of the nasal interface, including the nasal prongs 10
and 12, distal portion 16 and proximal portion 14, can be assembled to form a nasal interface
(also referred to herein as “a nasal interface body” or “interface body”) of the present
invention. In preferred embodiments, the nasal interface components of the invention can

typically be assembled or disassembled without the use of any tools or fasteners or adhesives.

11
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In some embodiments, fasteners and/or adhesives may be used to assemble a nasal interface if
a more permanent assembly is desired.

[00193] As described further below, in some embodiments, the nasal interface
accommodates and holds adjacent elements in a removably or releasably locking or sealing
engagement. For example, to form a nasal interface according to one embodiment of the
present invention, proximal portion 14 can slide onto the distal portion 16 to form a nasal
interface that is held together in a friction fit and/or mechanical fit, as shown in the figures.
The assembled nasal interface may be of any shape, including cylindrical, rectangular, or any
other regular or irregular shape.

[00194] The ease of assembly and disassembly also facilitates cleaning of the nasal
interface. Once disassembled, the nasal interface of the invention can be quickly air dried
after immersion in cleaning solution (e.g. soap and water). Nasal interfaces of the invention
have a minimal amount of crevasses where bacteria and moisture can hide and grow, thereby
reducing the incidence of possible infection. Another advantage of the multi-component
nasal interface is that the interface can be much more easily manufactured and the cost of
manufacturing will be much lower. Each piece may be manufactured separately in a mold by,
for example, injection molding, cast molding and any other molding process.

[00195] Proximal portion 14 and distal portion 16, when assembled together, create a
relatively small chamber. A small chamber translates to a smaller volume for dead space,
thus minimizing the accumulation of carbon dioxide.

[00196] The typical volume of an assembled embodiment of the invention can be from
about 20 ml. to about 200 ml. In some embodiments, the volume of a device including
proximal portion 14, distal portion 16 and nasal prongs 10 and 12 can be less than 1 ml. In
one embodiment, the volume of an entire device, including a body having a proximal portion
14, distal portion 16, nasal prongs 10 and 12, and tubing 90 and any additional optional
components, can be about 100 ml. It should be noted that the volume of embodiments of the
invention should be minimized to reduce or eliminate dead space. The typical flow rate of
gas through an assembled embodiment can be about S to 120 liters of gas per minute,

preferably about 5 to about 60 liters of gas per minute.
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[00197] In some embodiments of the invention, the nasal interface can be connected to
ventilator apparatus via additional tubing or the like. The ventilator apparatus can be used to
provide air, enriched air (22% to 100% Oxygen), or alternative gas mixtures to a patient in
need thereof.

B. Assembled Nasal Interface Embodiments
[00198] Figs. I through 5 provide views of one embodiment of the present invention,
including a nasal interface body having a first nasal prong 10 and a second nasal prong 12.
Each nasal prong has a bore, referred to singly as bore 11, shown for example in Fig. 4. In
certain embodiments, one or both nasal prongs of the invention includes a first sealing portion
(e.g., first flap 18) and one or more optional additional sealing portions (e.g., optional
additional flap 20). Fig. 39C also shows a front view of one embodiment of the present
invention.
[00199] The embodiment depicted in Figs. 1 through 5 includes a proximal portion 14 and
a distal portion 16, which combine to form a nasal interface body. One embodiment can
further include a sealing ring 40, which can lock together and maintains an airtight seal
between proximal portion 14 and distal portion 16. Sealing ring 40 is described further
below.
[00200] A nasal interface body 2 according to the present invention can also include one or
more locking tabs 38 on the distal portion 16. The locking tabs 38 can be used to releasably
engage a strap attachment plate 92, as depicted in Fig. 37 and described further below.
[00201]  As shown in Figs. 2 and 3, embodiments of the present invention which include a
sealing ring 40 can also include sealing tabs 42. Further, and as shown in Fig. 3, one
embodiment of a nasal interface can also include one or more exhalation ports 22, which are
described in more detail below. Lastly, Fig. 5 also shows a fully assembled nasal interface 2
properly positioned in the nares of a subject.
[00202]  Figs. 6 and 7 show top and perspective views of another embodiment of the
invention, including nasal interface body 4 that includes distal portion 14 and proximal
portion 16, a first nasal prong 10 and a second nasal prong 12. In one embodiment, a nasal

prong of the invention includes a first flap 18 and an optional second flap 20.
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[00203]  With respect to Figs. 6 and 7, to maintain a seal between proximal portion 14 and
distal portion 16, proximal portion 14 of nasal interface 4 can also include one or more tab
receiving openings 52 and hooked tab receiving openings 54. Distal portion 16 of nasal
interface body 4 can also include one or more linking tabs 48 and hooked tabs 46 for
connecting together the proximal portion 14 and distal portion 16, through tab receiving
opening 52 and hooked tab receiving opening 54, respectively. Specifically, proximal portion
14 can be pulled over hooked tabs 46 by grip tabs 50 for assembly and disassembly of nasal
interface body 4, and when assembled, the hooked tabs 46 and linking tabs 48 assist in the
maintenance of a seal, as shown in Figs. 6 and 7, thereby sealing proximal portion 14 to distal
portion 16 of nasal interface body 4 by a mechanical and/or friction fit.
[00204]  Nasal interface body 4 can also include inlet 24, which can be bent between 0 and
90 degrees up, as shown in Fig. 7 or 90 to 180 degrees down (not shown). A nasal interface
body 4 can also include one or more exhalation ports 22 and locking tabs 38 to releasably
engage a strap attachment plate 92, as shown in Figs. 28A through 28E.
[00205]  Fig. 8 provides a perspective view of another embodiment of the invention. To
maintain a seal between proximal portion 14 and distal portion 16, proximal portion 14 |
includes a lip 56, which seals about the edge of distal portion 16, and thereby forming one
embodiment of a nasal interface body of the present invention. The embodiment depicted in
Fig. 8 further includes a first nasal prong 10 and a second nasal prong 12.
[00206]  As shown in Fig. 8, nasal interface body 6 can also include first inlet 24 and a
second inlet 26, as well as exhalation port 22. In one embodiment, exhalation port 22 is
positioned between inlet 24 and second inlet 26.
[00207] To illustrate certain features and elements of the present invention, further details
shown with respect to components and exploded views of certain embodiments are described
hereafter.

C. Exploded Views of Nasal Interfaces of the Present Invention
[00208] The exploded views of nasal interfaces of the present invention, which are set
forth in Figs. 9 through 11, illustrate how the individual components of the invention can be
combined together to form nasal interfaces of the invention. Accordingly, one of skill in the

art can readily interchange components and features of different embodiments of the present
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invention in light of the teachings set forth herein to arrive at other embodiments. Such
interchangeability is within the scope of this disclosure.
[00209] Fig. 9 shows an exploded view of the embodiment shown in Figs. 1 through 5,
including a nasal interface 2 having a first nasal prong 10 and second nasal prong 12,
proximal portion 14, distal portion 16, a sealing ring 40, sealing tabs 42, locking tabs 38, and
a first flap 18 and optionally second flap 20 positioned on one or both of the nasal prongs.
[00210] As shown in Fig. 9, in one embodiment the nasal prongs 10 and 12 can be joined
together by platform 58. With respect to proximal portion 14, openings 60 and 62, receive
nasal prongs 10 and 12. Further, proximal portion 14 also includes a sealing extension 64,
which can seat in sealing lip 66 of the distal portion 16.
[00211] In one embodiment, proximal portion 14 also includes a sealing ring groove 65,
described further below.
[00212] Figs. 10A and 10B illustrate another embodiment of the present invention. Fig.
10A illustrates a perspective view of a device of the present invention, having an inlet 24,
exhalation ports 22, proximal portion 14, distal portion 16, and nasal prongs 10 and 12.
[00213] Fig. 10B shows an exploded view of Fig. 10A; illustrating a first nasal prong 10
and second nasal prong 12 joined by platform 58, proximal portion 14 and a distal portion 16.
With respect to proximal portion 14, Fig. 10B also shows openings 60 and 62, for receiving
the nasal prongs 10 and 12.
[00214] Fig. 11 shows an exploded view of the embodiment shown in Fig. 8, and includes
a nasal interface having a first nasal prong 10, second nasal prong 12, proximal portion 14,
distal portion 16 and inlet 24. Proximal portion 14 also includes an indent 32, as described in
the following section.

IL Components of the Nasal Interfaces of the Present Invention
[00215] Each component of the invention generally described above is described in more
detail hereafter, including: A. proximal portion, B. distal portion, C. nasal prongs, D.
exhalation ports, and E. sealing ring.

A. The Proximal Portion

[00216]  As noted above, “proximal portion” refers to a component of a nasal interface

body that is closest to the user during use and typically contains openings for holding nasal
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prongs. In some embodiments, the proximal portion can be considered a “soft body” because
of the materials which are used to make the proximal portion. In one embodiment, the
proximal portion has a durometer of between about 10 to 80 on the Rockwell Hardness scale.
[00217] With respect to Figs. 12A through 131, which depict different embodiments of
proximal portions, common features are referred to with the same reference numbers and
names.

[00218] Proximal portion 14 includes one or more openings 60 and 62. Openings 60 and
62 can be any regular or irregular shape, including round or circular, oval, rectangular or
square to accommodate and/or hold one or more nasal prongs 10 and 12 securely in place. In
one embodiment, the opening approximates the outside shape of the nasal prong that is to be
placed in either opening 60 and 62. In one embodiment, opening 60 can be a different shape
or different dimension (e.g., diameter if circular) than opening 62. Openings 60 and 62 can
be positioned anywhere on proximal portion 14.

[00219] Further, in one embodiment, openings 60 and 62 can be positioned up to 5.0
inches apart. In one embodiment, openings 60 and 62 can be combined to make-up one larger
opening, e.g., up to 5.0 inches wide to accommodate nasal prongs 10 and 12. In one
embodiment, as shown by Figs. 55 and 56, openings 60 and 62 of proximal portion 14 can be
replaced by a single opening 200. The single opening configuration shown in Figs. 55 and 56
can provide enhanced adjustments for the comfort and/or needs of a particular patient because
different sized nasal prongs 10 and/or 12 can be substituted into a nasal interface of the
invention without substituting proximal portion 14.

[00220] As shown in Figs. 12A, 12B and 12D, in one embodiment, proximal portion 14
includes one or more indents 32. Indents 32 are positioned on each side of the proximal
portion 14 and can accommodate optional strap connections 28, which can be located on the
distal portion 16 when assembled to distal portion 14, as depicted in Fig. 8 and discussed
further below.

[00221] In certain embodiments, proximal portion 14 can be curved, as shown in Figs. 12B
and 13B, so as to provide a shape that maximizes the comfort of the patient using an

assembled nasal interface of the present invention.
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[00222] In one embodiment, proximal portion 14 can be made out of a hard, rigid, flexible \
or soft material. In some embodiments, proximal portion 14 is made from hard plastic, such
as polycarbonate, polyethylene, ceramic, acrylic, or any other material known in the art. In
another embodiment, proximal portion 14 is made from a soft material, such as silicone, to
enhance patient comfort when it contacts a patient’s face. Preferably, the soft material used
to form proximal portion 14 is of a higher durometer than the soft material of prongs 10 and
12, discussed below. As a result, proximal portion 14 is, in some embodiments, more rigid
than nasal prongs 10 and 12. However, in one embodiment, proximal portion 14 s still
flexible enough to be stretched over the edges of distal portion 16, forming a seal via
proximal ridge 56, shown in Fig. 12D and Fig. 8 and/or via proximal ridges 124 and 126,
shown in Figs. 13C and 13F. Proximal ridges 124 and 126 can seat around the edge of some
embodiments of distal portion 16, thereby forming a seal and enhancing the fit between the
components.

[00223]  In one embodiment, proximal portion 14 includes a corrugated portion 150 or a
portion of elastic or permanently deformable material to allow for adjustments of the distance
between openings 60 and 62 to enhance the fit of the nasal prongs 10 and 12 in the nares of a
patient, as shown in Figs. 46 through 48. Corrugated portion 150 can extend wholly or
partially about proximal portion 14. In some embodiments, corrugated portion 150 can be
positioned anywhere on proximal portion 14. In one embodiment, corrugated portion 150 can
be positioned between openings 60 and 62, as shown in Figs. 46 through 48

[00224]  In one embodiment, proximal portion 14 includes one or more tab receiving
openings 52 and hooked tab receiving openings 54 so that proximal portion 14 can be
stretched over distal portion 16 and releasably engage distal portion 16, as shown in Figs 6
and 7, thereby maintaining a seal via a mechanical and/or friction fit.

[00225]  In another embodiment, proximal portion 14 includes a sealing groove 65, shown
in Fig. 9, and sealing extension 64, also shown in Fig. 9. In one embodiment, groove 65
reversibly secures sealing ring 40 to proximal portion 14. By stretching sealing ring 40 over
proximal portion 14, sealing ring lip 43 can seat in sealing groove 65, thereby forming a seal

and removably securing sealing ring 40 to proximal portion 14, as shown in Fig. 1.
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[00226] In one embodiment, exemplified by proximal portion 14 depicted in Fig. 9, sealing
extension 64 is shaped to connect with sealing lip 66 of distal portion 16. Proximal portion
14 is then sealingly secured to distal portion 16 by a sealing ring 40 which fits into and/or

connects to groove 65 of proximal portion 14, as described above and detailed further below.

[00227] In one embodiment, proximal portion 14 has a length of about 0.5 to 7.0 inches
and a width of about 0.5 to 7.0 inches. Preferably, proximal portion 14 has a length of about
1.891 inches and a width of about 0.971 inches. However, proximal portion 14 may be of any
size as long as it fits with distal portion 16 and securely holds nasal prongs 10 and 12 in
openings 60 and 62.

B. Distal Portion
[00228]  As noted above, “distal portion” refers to a component of a nasal interface body
that is furthest from the user during use and typically includes a gas inlet.
[00229] Specific embodiments of distal portion 16 are shown in Figs. 14A through 17H.
[00230] In one embodiment, distal portion 16 is made from any hard, rigid or flexible
material. In some embodiments, the distal portion can have a higher durometer relative to the
proximal portion. In one embodiment, distal portion 16 is made from hard plastic, such as
polycarbonate, polyethylene, ceramic, acrylic, or any other material known in the art.
[00231] It should be noted that in order prevent carbon dioxide buildup, if an embodiment
of the invention is off or not functioning, embodiments of the invention can have an inherent
leak rate of gas from the device. In one embodiment, the use of polycarbonate for distal
portion 16 will ensure a more consistent leak rate among all users.
[00232] In one embodiment, distal portion 16 is rigid to provide mechanical support for the
rest of the nasal interface of the present invention.
[00233]  Figs. 14A through 14D show an embodiment of distal portion 16 depicted
generally in Fig. 8. As shown in Figs. 14A through 14D, distal portion 16 includes, in one
embodiment, inlets 24 and 26, located on a back 27 of distal portion 16, opposite prongs 10
and 12 (also shown in Fig. 8).
[00234]  Inlets 24 and 26 direct gas through a nasal interface to a subject’s nares. In one

embodiment, inlets 24 and 26 have one or more barb or ridge connectors 34 to receive gas
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supply tubing. Inlets 24 and 26 can have an inside diameter substantially equal to the inside
diameter of the gas supply tubing in order to prevent any constriction or narrowing of the air
passage which may cause increased velocity in air flow.

[00235] Preferably, when multiple inlets are employed, inlets 24 and 26 are located on
distal portion 16 in parallel with one another and at an angle a, as shown in Fig. 14D. Angle
a may range from about 0° to 180°.

[00236] Although a gas inlet can be positioned on different components of the invention,
as embodied by the invention depicted in Fig. 15A through 17H, distal portion 16 includes a
single inlet 24, located on a back 27 of distal portion 16 opposite prongs 10 and 12 (as shown
in Fig. 1). In such a single inlet configuration, the diameter of the single inlet can be larger
than the diameter of inlets 24 or 26 to provide a flow capacity/resistance similar to the
performance of both of the tubings in the two gas inlet configuration. A single gas inlet
configuration can reduce resistance in the breathing circuit because the gas has less distance
to travel from a ventilation machine. In one embodiment, the inner surface of inlets 24 and/or
26 and/or tubing 90 can be smooth to reduce resistant to gas flow.

[00237]  As noted above with respect to the single inlet configuration, inlet 24 directs gas
through an embodiment of a nasal interface of the invention to the nares. In one embodiment,
inlet 24 is smooth to receive air supply tubing adapter 36. In another embodiment, inlet 24
has one or more barbs or ridges, as described above with respect to inlets 24 and 26.

[00238] In some embodiments of the invention, as shown in Figs. 15G and 16F, distal
portion 16 includes a sealing lip 66 for receiving sealing extension 64 of proximal portion 14,
described above. In other embodiments, as shown in Fig. 17A through 17F, distal portion 16
(depicted in Fig. 10B) includes a distal portion receiving lip 132, which is shown in an
enlarged view in Fig. 17D. Lip 132 is used in embodiments wherein proximal portion 14 is
flexible and capable of stretching over distal portion 16, thereby forming a seal between distal
portion 16 and proximal portion 14.

[00239]  In another embodiment (e.g., as shown in Fig. 6) distal portion 16 includes linking
tabs 48 and hooked tabs 46 for connecting together proximal portion 14 and distal portion 16.
As noted above, proximal portion 14 can be pulled over hooked tabs 46 by grip tabs 50 for
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assembly and disassembly of a nasal interface, and when assembled, hooked tabs 46 and
linking tabs 48 assist in the maintenance of a seal, as shown in Figs. 6 and 7.
[00240] As shown in the figures and in particular Figs. 3, 14A, 15D, 15F, 16C and 16F,
distal portion 16 can also include one or more exhalation ports 22, described further below.
[00241] In one embodiment, distal portion 16 can also include one or more locking tabs
38, (e.g., as shown in Figs. 1 through 3, 6, 15A, 15B, 15G and others) for securing a strap
attachment plate 92 (described below with respect to Figs. 36 and 37) to distal portion 16, in
the manner shown in Fig 37.
[00242] In one embodiment, distal portion 16 can be about 0.5 to 7.0 inches wide, typically
about 2.2 inches wide. Distal portion 16 can be about 0.8 to about 1.5 inches tall, typically
about 1.2 inches tall. Distal portion 16 can also be about 0.5 to 7.0 inches long typically
about 1.5 inches long.

C. Nasal Prongs
[00243] Nasal prongs 10 and 12, shown in Figs. 18A through 24H can be any regular or
irregular cross sectional shape and may change in shape along the length of the prong.
Preferably, nasal prongs 10 and 12 are oval or rectangular in cross sectional shape. Nasal
prongs 10 and 12 are sized to fit various patient nares (e.g., sizes XS to XL) and can
removably attached to proximal portion 14, as described further below. For example, as
discussed below, nasal prongs 10 and 12 can be supplied to a user in sizes from extra small to
larger or more, when the inner and/or outer diameter of nasal prongs 10 and 12 are sized to fit
different size nares.
[00244] Nasal prongs 10 and 12 are hollow, each having a bore 11. Bore 11 is a
longitudinal opening through the length of each nasal prong, is defined by the material (e.g.,
silicone) of the nasal prong, and forms a continuous flow path or conduit for the passage of
inhaled and exhaled gases between the patient’s nares and the nasal interface of the present
invention such that the exhaled gas can be expelled front the nasal interface through an
exhalation port, which are described in greater detail in the next section. Bore 11 can be the
same or different shape than the shape of nasal prongs 10 and 12. For example, nasal prongs

10 and 12 can have a round shape, whereas bore 11 can be oval in shape.
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[00245]  Nasal prongs 10 and 12 typically have the same, but may also be of different
dimensions, depending on the patient’s nares. In the embodiments that include nasal prongs
having oval or rectangular portions, the various dimensions may include length A, inner short
diameter B, inner long diameter C, outer short diameter D and outer long diameter E, as
shown in Figs. 18C through 18D. Table 1 below shows several examples of the various

dimensions for nasal prongs 10 and 12.

Table 1
Dimensions, inches
Example A B C D E
1 0.900 0.468 0.652 0.584 0.704
2 0.900 0.276 0.472 0.584 0.704
3 0.900 0.290 0.434 0.584 0.704
4 0.900 0.264 0.395 0.584 0.704
5 0.900 0.237 0.355 0.584 0.704

[00246] In those embodiments that include nasal prongs having round portions, the
diameter can range from about 0.3 to about 0.6 inches.

[00247]  The above dimensions are exemplary, and the actual dimensions of nasal prongs
10 and 12 may vary. In one embodiment, dimensions A, D and E remain constant with each
nasal interface of the present invention so that prongs 10 and 12 of different sizes may be
interchanged with other prongs of the invention. In some embodiments, nasal prongs 10 and
12 can be made from soft, and/or flexible, and/or resilient, and/or biocompatible materials.
Preferably, nasal prongs 10 and 12 are made from a soft, pliable material, such as silicone,
urethane, polyvinyl chloride, santoprene, medical rubbers and similar thermoplastic materials.
This allows a user to change prongs 10 and 12, and to use a suitable size, depending on the
dimension of the user’s nares.

[00248]  Fig. 18A provides a perspective view of one embodiment of the nasal prong of the
invention. Fig. 18D, which is a 90-degree rotation of Fig. 18B, illustrates the optional

difference in dimensions between measurements “D” and “E” described above.

21




10

15

20

WO 2005/010608 PCT/US2004/022470

[00249] In one embodiment, nasal prongs 10 and 12 have a constant cross sectional shape
over a longitudinal length (i.e., along the long axis or axially) of the prongs, as shown, for
example, in Figs. 18B, 18D, 19B and 19G. In other embodiments, nasal prongs 10 and 12
have a first cross sectional shape and/or cross sectional area at second end 74 (also referred to
herein as end 74) and a different cross sectional shape and/or cross sectional area at first end
of the prong, tip 44 (which is referred to herein as “the prong tip 44”). In one embodiment,
nasal prongs 10 and 12 have a round or circular cross section at second end 74 and oval or
rectangular cross section at a first end, e.g., prong tip 44, with a transition from one cross
section to another (e.g., round to oval or rectangular) at nasal prong taper 134 (see, e.g., Figs.
20C, 20F, 21C, 21F, 22C, 22F, 23C, 23F, 24C, and 24E). In other embodiments, the nasal
prongs 10 and 12 of the present invention can undergo more than one transition in shape or
diameter.

[00250] In embodiments that include a transition in cross sectional shape and/or cross
sectional area from second end 74 to the first end (i.e., prong tip 44), the various dimensions
may include length A, first inner short diameter F, first inner long diameter G, second inner
short diameter H and second inner long diameter I, wherein F and G are the dimensions of
second end 74 and H and I are the dimensions of prong tip 44. The following examples
include embodiments that have a round or circular cross sectional second end 74. In some
embodiments, the F and G dimensions are the same for each example.

Table 2

Dimensions, inches

Example A F G H I
6 0.900 0.377 0.377 0.245 0.377
7 0.900 0.433 0.433 0.275 0.433
8 0.900 0.472 0.472 0.310 0.472
9 0.900 0.515 0.515 0.350 0.515

[00251] In some embodiments, a nasal prong of the present invention includes one or more
nare sealing portions about (i.e., around) the first end. In one embodiment, the sealing

portions include flaps 18, 20 shown, for example, in Figs. 1, 2,4, 6,7, 8,9, 11, 18A-E, 19A-
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H, 20A-I, 21A-1 and 22A-1, 23A-1, 24A-H, and 30. In certain embodiments, the at least one
flap (e.g. 18 or 20) is located proximate to (i.e., at or near) prong tip 44. The location of a
flap near a prong tip 44 can create a seal between the nasal prong and nares of a patient (not
shown). In some embodiments, the anatomy of the nose may deform in response to pressure
from the inserts and flap(s) 18, 20. Preferred insert durometer is 20 to 40 hardness, shore A,
with a possible durometer range of 10 to 70 hardness, shore A. Preferred flap thickness is
about 0.020 inches, with a possible range of 0.005 to 0.50 inches. Flap 18 can extend out to a
distance of 0.125 inches away from prong tip 44, with a distance range from 0.005 to 1.0
inches.

[00252] In one embodiment, shown in Fig. 6, the nare sealing portion (e.g., flap 18, 20) can
be positioned at or about prong tip 44 of a nasal prong. In other embodiments, as depicted,
for example, in Figs. 1, 2, 9, 11, 18A-E, 19A-H, 20A-1, 21A-I and 22A-1, 23A-1, 24A-H, and
30, nare sealing portion (e.g., flap 18, 20) can be positioned proximate to, near or below, but
not at or about, prong tip 44 of a nasal prong. As shown generally in Figs. 1, 19H, 201, 211,
22, and 231, a nare sealing portion (e.g., flap 18) can be positioned between about 0.05 to
about 0.30 inches, typically about 0.1 inches, from first end (e.g., prong tip 44), depending on
the size of the nasal prong and needs of the user. In one preferred aspect of the invention, the
nare sealing portions (flaps 18, 20) deform (e.g., fold over) to form to the curvature of the
inner walls of the nares, thereby creating a seal.

[00253]  There are several advantages to having deformable flaps 18, 20 on the nasal
prongs 10, 12. First, an airtight seal is created within the nares just by action of the
deformable flaps 18, 20. No additional radial expansion or pressure is needed to form a good
seal within the nares of a patient. This is important because a seal within the nares is
maintained even at low flow rates (or no flow rate at all) of air within the device 2. Second,
patient comfort is greatly enhanced because of the relatively small amount of material
forming the flaps 18, 20. There is no need for bulky or otherwise obtrusive sealing structures
on the prongs 10, 12. Instead, the flaps 18, 20 of the device 2 form a seal within the patient’s
nares by gently deforming to the contour of the inner wall of the nares.

[00254]  Although a single nare sealing portion (e.g., flap 18) can be used, in some
embodiments one or more additional nare sealing portions can be positioned proximate to,

near or below the first sealing portion. As shown in Figs. 1,2, 4, 6, 7, 8, 9, 11, 18A-E, 19A-
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H, 20A-1, 21A-I and 22A-1, 23A-1, 24A-H, and 30, nasal prongs 10 and 12 of the invention
include a second nare sealing portion (e.g., flap 20). The second sealing portion (e.g., flap
20) can be positioned about 0.6 to 0.01 inches from the first sealing portion (e.g., flap 18).
Separate nasal prongs also allow the size and/or diameter of one nasal prong to be different
from the other nasal prong (e.g. the size of prong 10 is “small” and the size of prong 12 is
“extra small”). This is particularly important for patients suffering from a deviated septum.
In this patient population, it is common for patients to have different sized nares (i.e., left and
right nares have different anatomical shapes). In the present device 2, different sized nasal
prongs 10, 12 may be interchanged into the proximal portion 14 of the nasal interface body.
[00255]  Nare sealing portions, (e.g., flaps 18 and/or 20) can also have an attachment angle
from O degrees to more than 30 degrees, typically about 20 degrees, as depicted in Figs. 19H,
201, 211, 221, and 231. In one embodiment, the attachment angle causes flaps 18 and/or 20 to
have a downward slope. In another embodiment, the attachment can have no slope (e.g.,
level) or have an upward slope. The attachment angle can increase the level of comfort of the
nasal prong and/or the amount of seal when the prong of the present invention is placed or
positioned in a nare. In one embodiment, the width of the first flap 18 is smaller than the
width of the second flap 20. In another embodiment, the width of the first flap 18 is the same
or greater than the width of the second flap 20.

[00256] Nare sealing portions (e.g., flaps 18 and/or 20) can also have a variation in
thickness as the flaps extend radially outward from nasal prong bore 11. In one embodiment,
the nare sealing portions (e.g., ﬂéps 18 and/or 20) become thinner as they extend radially
outward. In another embodiment, the nare sealing portions become thicker as they extend
radially outward.

[00257]  Nare sealing portions (e.g., flaps 18 and/or 20) can also vary in size and cross
sectional shape and do not necessarily correspond to the size and/or shape of bore 11 or the
shape of the prongs 10 and 12 to which one or more nare sealing portions are attached. For
example, in one embodiment, a nare sealing portion can be round and the attached prong 10
can be oval, and vice versa. In another embodiment, a nare sealing portion can be oval and
prong 10 can be rectangular in shape, and vice versa. Preferably, the flaps 18, 20 have an

oval shape to better conform to the nares of the patient.
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[00258]  As seen in Figs. 1, 20H, 21H, 22H, 23H, 24G, 43-50, 51A, 51B, 55-60, in one
preferred aspect of the invention, the nasal prongs 10, 12 include a shoulder portion 17
(shown in Figs. 20H, 21H, 22H, 23H, 24G) which is advantageously angled or tapered and
acts as an abutment or stop for the nares of the patient. In particular, the shoulder portion 17
of the nasal prongs 10, 12 prevents the nasal prongs 10, 12 from being inserted too deeply
within the nares. The movement of the nasal prongs 10, 12 within the nares is limited when
the nasal wall abuts or comes into contact with the shoulders 17.

[00259]  In some embodiments, nasal prongs 10 and 12 can be separate nasal prongs, as
shown by the single nasal prong depicted in Fig. 18A, and Figs. 43, 44, 46, 47. In one
embodiment, nasal prong 10 is a different size and/or shape and/or includes one or more
dimensions that are different than nasal prong 12. In such embodiments, using different sized
or shaped nasal prongs provides the advantage of enhanced sealing and comfort of the prongs
in the nares of a patient as well as permitting a nasal prong to be interchanged with another
nasal prong which may provide further enhanced sealing and/or comfort.

[00260]  Additionally, by employing separate nasal prongs, either nasal prong 10 and 12
can be rotated and/or adapted to be rotatable in the proximal portion 14 opening or aperture
(e.g., openings 60 or 62) in which the prong is positioned and/or releasably engaged,
independent of the other nasal prong to thereby enhance patient comfort and/or sealing
against the nares of the patient. In preferred rotatable arrangements, it is preferred that the
nasal prongs maintain a seal or remain substantially sealingly engaged with proximal portion
14,

[00261]  Although nasal prongs for use in the present invention can be separate
components, as shown by the single nasal prong depicted in Fig. 18A, in other embodiments,
prongs 10 and 12 can be optionally joined together by platform 58, as shown in Figs. 9, 19G,
20H, 21H, 22H, 23H, and 24H and in perspective views 19A, 20B, 21B, 22B, 23B, and 24A.
In such embodiments, prongs 10 can be the same or different size or shape relative to prong
12. The distance between the nasal prongs is typically 0.10 to 1.0 inches, from the outside
edges of ends 74 to match the spacing of a patients nares, as shown by measurement “A” in
Fig. 50B.
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[00262] Platform 58 can optionally include a letter designation for an indication of a size
of the nasal prongs, as shown in Fig. 19F, 20G, 21G, 22G, 23G, and 24F. Additionally, in
some embodiments, platform 58 can be corrugated, elastic or permanently deformable to
permit adjustments of the distance between the nasal prongs 10 and 12, as shown in Fig. 48.
Finally, platform 58 may be formed from a cuttable material. More particularly, the platform
58 may be cut or otherwise separated into two halves, with each half containing a nasal prong
10, 12. In this aspect, the platform 58 is formed from a soft, pliable material that can be cut
by a tool such as, for example, scissors.

[00263] In one embodiment, the distance between joined nasal prongs 10 and 12 can
correspond to the distance between the nares of a patient in need of the present invention. In
another embodiment, the distance between nasal prongs 10 and 12 can be varied. In one
embodiment of the present invention, platform 58 can be a corrugated material or elastic,
inelastic, or permanently deformable material to permit the adjustment of the distance
between nasal prongs to enhance the fit of the nasal prongs 10 and 12 in a proximal portion
14 and ultimately in the nares of a patient, as described above and shown with respect to Figs.
46 through 49.

[00264] In one embodiment, with respect to nasal prongs 10 and 12, an end 74 opposite
prong tip 44 connects with proximal portion 14 (shown in Fig. 2) by inserting ridge 76
(shown in Figs. 18B and 19G) through openings 60 or 62 in proximal portion 14, such that
proximal portion 14 is secured, preferably sealingly secured, in lip 78, between ridge 76 and
end 74 and the remaining part of nasal prongs 10 and 12 project from openings 60 and 62, as
shown in Fig. 1.

[00265] In another embodiment, nasal prongs 10 and 12 attach to proximal portion 14 by
sliding end 74 through openings 60 and 62 such that the ends are held within openings 60 and
62 of the nasal interface, while the remaining part of nasal prongs 10 and 12 project from
openings 60 and 62, in the manner shown in Fig. 11.

[00266] In one embodiment, nasal prongs 10 and 12 and proximal portion 14 can be
combined to form part of a nasal interface of the present invention. In another embodiment,
nasal prongs 10 and 12 and proximal portion 14 integral with each other and form part of a

nasal interface of the present invention. In embodiments which include a single body and
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interchangeable nasal inserts (i.e., nasal prongs 10 and 12 are not integral with proximal
portion 14), the manufacturing costs can be significantly reduced because of easier
manufacturing techniques.
[00267] In one embodiment, nasal prong 10 and/or 12 can be compressed and inserted into
a patient’s nares. In one embodiment, nasal prong 10 and/or 12 can be retained in the
patient’s nares solely by the sealing portion (e.g., flaps 18 and/or 20),
[00268] In some embodiments of the invention, the nasal prongs 10 and 12 can be directly
connected to a ventilator apparatus via additional tubing or the like. The ventilator apparatus
can be used to provide air, enriched air (about 22% to 100% Oxygen), or alternative gas
mixtures to a patient in need thereof directly through nasal prongs 10 and 12. As shown in
Figs. 52 through 54, nasal prong 10 and/or 12 can be directly connected to a ventilator via
flexible tubing 90. In one embodiment, nasal prongs 10 and 12 can releasably engage plate
92 and flexible tubing 90, which in turn can be secured to a patient’s head by virtue of strap
system 102. In another embodiment, as shown in Figs. 52 and 53, plate 92 can secure flexible
tubing 90 by inserting flexible tubing 90 into plate 92. In one embodiment, nasal prongs 10
and/or 12 can be releasably engaged with flexible tubing 90 by inserting flexible tubing 90
into second end 110 and/or 112 of nasal prongs 10 and/or 12.

D. Exhalation Ports
[00269] In one embodiment, exhalation ports may be located on any portion of the body of
the nasal interface of the present invention, including distal portion 16 and/or proximal
portion 14. The exhalation ports for use in the present invention may be of any size or regular
or irregular shape, but are preferably of a size and shape to allow exhaled gas to exit the
device such that the carbon dioxide is sufficiently purged from the nasal interface.
[00270] In one embodiment, as shown in Figs. 3 and 8, exhalation ports 22 can be a series
of parallel apertures located on distal portion 16.
[00271]  In another embodiment, as shown in Figs. 15A through 16H, the invention can
have one or more exhalation ports 22 in the form of holes or bores in distal portion 16. In one
embodiment, exhalation port 22 can be any regular or irregular shape, including a straight
cylindrical bore having a circular cross section through the entire thickness of distal portion
16.
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[00272] In another embodiment, as shown in Fig. 16H, exhalation port 22 includes two or
more parts. The first is a cylindrical portion 128 and the second is a conical portion 130.
Cylindrical portion 128 can be about 0.01 to 0.125 inches deep from back 27 of distal portion
16, with the remainder of exhalation port 22 being conical part 130. Conical portion 130
typically has an angle “B” which can be from about 1 degree to about 179 degrees, typically
about 85 degrees.

[00273] Cylindrical portion 128 can have a diameter from about 0.005 inches to about
0.125 inches, preferably about 0.05 inches. In one embodiment, conical portion 130 can have
a maximum diameter from about 0.01 inches to about 0.25 inches, preferably about 0.125
inches. In one embodiment, if holes or bores are used as exhalation ports 22, as shown in Fig.
16B, the center of the holes or bores can be positioned about 0.005 to 0.50 inches apart,
preferably about 0.13 inches apart. The configuration shown, for example in 16B , i.e., the
size and separate of exhalation ports 22, helps maintain the structural integrity of the device.
In one embodiment, the shape of conical portion 130 can minimize the noise of air exiting the
ports. In another embodiment, the conical portion can affect the leak rate of the present
invention by maintaining an acceptable leak rate while simultaneously reducing noise.
[00274] In another embodiment, as shown in Figs. 6, 7, 10A, 10B, and 25A through 25E,
an exhalation port can large enough to be fitted with nozzle 23. Nozzle 23 depicted in Figs.
6,7, 10A, 10B and 25A through 25E can be made from hard plastic, such as polycarbonate,
polyethylene, ceramic, acrylic, or any other material known in the art. In another
embodiment, nozzle 23 can be made from a soft material, such as silicone.

[00275] In particular, nozzle 23 as depicted in Figs. 25A through 25E can be inserted into
exhalation port 22 of distal portion 16 of the present invention. For clarity, as shown in the
Fig. 17B and illustrated generally by Fig. 10B, the exhalation ports 22 are also referenced as
openings 68 and 70. Nozzle 23 can be held in place by inserting portion 80 into a hole 68 or
70 such that lips 82 and 84 engage, preferably sealingly engage, distal portion 16 at ridge 81.
[00276] In certain embodiments, the distance “I” between lips 82 and 84 can correspond to
about the thickness of the distal portion of a nasal interface of the present invention where the
exhalation port is inserted. In one embodiment, nozzle 23 depicted in Figs. 25A through 25E

can be about 0.1 inches long to about 1.0 inches long, typically about 0.5 inches long.
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[00277] Opening 85 of nozzle 23 depicted in Fig. 25E, on lower portion 80 can be any
regular or irregular shape. In one embodiment, shown in Fig 25E, opening 85 is circular and
is inserted into hole 68 of distal portion 16, as shown in Fig. 10B. Similarly, opening 87 on
upper portion 86 of nozzle 23 can be any regular or irregular shape. In one embodiment,
shown in Fig. 25B, opening 87 is circular. In one embodiment, opening 85 has a diameter of
about 0.1 to 0.3 inches, typically about 0.2 inches and opening 87 can have a diameter of
about 0.1 to about 0.3 inches, typically about 0.13 inches.

[00278] Because nozzle 23 depicted by Figs. 25A through 25E can be held in place by lips
82 and 84, nozzle 23 can swivel or be adjusted about the axis “K,” shown in Fig. 25D. By
incorporating an angled gas vent cut 89 into exhalation port 22, the direction of gas flow out
of the device of the present invention can be controlled or directed by adjusting nozzle 23
about its axis. For example, as shown in Figs. 25A through 25F, opening 87 and opening 85
are at an angle “®@” to one another, allowing for a user to direct exhaled CO2 in a desired
direction by rotating nozzle 23 in distal portion 16.

[00279] With multiple sizes and interchangeable nasal prongs 10 and 12, a single nasal
interface body will meet the needs of all patients. Accordingly, in one embodiment, the size
of the exhalation ports 22 will remain the same for all patients. The advantage of consistent
exhalation port sizes is that the interface of the present invention will function more

consistently, thus likely providing more predictable ventilation therapy.

E. Sealing Ring
[00280] In one embodiment, the present invention includes means for releasably,
permanently engaging or locking proximal portion 14 to distal portion 16. Such means can
include glue and adhesives, heating or melting the materials together, tabs, snaps, hooks and
fasteners, and other fasteners such as those described herein that provides adequate sealing.
[00281] Embodiments of the present invention shown in Figs. 1 through 5, 9, 26, 27, 29,
30, and 35 through 38, include sealing ring 40. Sealing ring 40, also shown in Figs. 40A
through 41H, can be any regular or irregular shape. In one embodiment, sealing ring 40

generally corresponds to the shape of proximal portion 14 and distal portion 16, as shown by

29



10

15

20

25

30

WO 2005/010608 PCT/US2004/022470

the figures mentioned above. Sealing ring 40 can be made out of a hard, rigid, flexible or soft
material. In some embodiments, sealing ring 40 can be made from hard plastic, such as
polycarbonate, polyethylene, ceramic, acrylic, or any other material known in the art. In
another embodiment, sealing ring 40 can be made from a soft material, such as silicone. In
another embodiment, sealing ring 40 is made from the same material as proximal portion 14.
In another embodiment, sealing ring 40 is made from the same material as distal portion 16.
In some embodiments, material rigidity provides adequate force for sealing ring 40 to engage
proximal portion 14 and distal portion 16 and retain each in place.

[00282] As noted above, sealing ring 40 facilitates the formation of a seal between
proximal portion 14 and distal portion 16. Specifically, by stretching sealing ring 40 over
proximal portion 14, sealing ring lip 43 can seat in groove 65, thereby forming a seal and
removably securing or connecting sealing ring 40 to proximal portion 14. In another
embodiment, proximal portion 14 can be inserted into sealing ring 40 such that sealing ring
lip 43 can seat in groove 65. Proximal portion 14 can then be sealingly secured to distal
portion 16 by sealing tabs 42 which reversibly secure sealing ring 40, and thus the connected
proximal portion 14, to distal portion 16 and can maintain extension 64 within lip 66, thereby
maintaining a seal.

[00283] In one embodiment, sealing ring 40 is integral with or combined with proximal
portion 14 to form a body of the invention. In another embodiment, proximal portion 14 is
integral with or combined with distal portion 16 forming a body of the invention, without the
need for sealing ring 40. In another embodiment, proximal portion 14, distal portion 16 and
sealing ring 40 is integral with each other or combined together to form a body of the
invention.

[00284] In certain embodiments where the distance between openings 60 and 62 of
proximal portion 14 may change (i.e., the size of proximal portion 14 changes or the distances
“A” or “B” of nasal prongs 10 and 12 change, as shown in Figs. 50 and 51), sealing ring 40
can be adapted to slidingly or movingly expand or contract to adjust to such changes. This
embodiment provides the advantage of providing a single nasal interface that can
accommodate multiple nasal prong sizes, and/or width of a patient’s nares for a better fit..
[00285] In one embodiment, as shown in Figs. 43 through 47, sealing lip 66 (e.g., as
referred to in Fig. 16A through 16H) can be3désengaged from distal portion 16, forming
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adjustable sealing lips 165 and 166 to thereby form a seal with proximal portion 14, as
described above. To maintain the seal between proximal portion 14 and sealing lips 165 and
166 (and thus with distal portion 16), sealing ring 40 can be replaced with adjustable sealing
ring 154. Adjustable sealing ring 154 can include sliding portions 155 and 156 and engaging
portions 160 and 161.

[00286]  Similar to the above described embodiments, sealing ring lip 43 of adjustable
sealing ring 154 can seat in groove 65 of proximal portion 14, thereby forming a seal and
removably securing or connecting adjustable sealing ring 154 to proximal portion 14.
Proximal portion 14 can then be sealingly secured to distal portion 16 by sealing tabs 42
which reversibly secure adjustable sealing ring 154, and thus the connected proximal portion
14, to distal portion 16 by connecting to sealing lips 165 and 166, and can maintain extension
64 within sealing lip 66, thereby maintaining a seal.

[00287] In order to accommodate the needs of different patients, sliding portions 155 and
156 and can slidingly expand and contract depending upon the size of the nasal prongs 10
and/or 12 and/or the dimensions of the proximal portion 14 by sliding on engaging portions
161 and 162. In another embodiment utilizing adjustable sealing ring 154, as shown in Figs.
46 through 48, proximal portion 14 includes corrugation 150 (e.g., one or more folds in the
material which permits expansion or contraction of the material), which, in one embodiment,
permits the distance between openings 60 and 62 of proximal portion 14 to be manually
adjusted depending upon the needs of the patient.

[00288] In one embodiment, a portion of adjustable sealing ring 154 releasably engages a
portion of the distal portion 16 (e.g., sliding rails 167 and 168 and/or sealing lips 165 and
166) to connect the components of the invention together. As shown in Fig. 48, distal portion
16 further includes sliding rails 167 and 168. Sliding rails 167 and 168 permit sealing lips
165 and 166 to expand and contract and permit proximal portion 14, nasal prong 10 and/or
12, and sealing ring 154 to connect to distal portion 16. Preferably, the connections form at
least substantially sealed connections. One embodiment of the invention of an assembled
nasal interface including sliding rails 167 and 168 and sealing ring 154 is shown in Fig. 49.
[00289]  As described above, in one embodiment, proximal portion 14, is integral with or
combined with nasal prongs 10 and 12. In yet another embodiment, sealing ring 40 is integral

with or combined with proximal portion 14, which is also integral with or combined with
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nasal prongs 10 and 12, to form a body of the invention. In yet another embodiment,
proximal portion 14, which is also integral with or combined with nasal prongs 10 and 12, is
integral with or combined with distal portion 16 forming a body of the invention, without the
need for sealing ring 40. In another embodiment, proximal portion 14, which is also integral
with nasal prongs 10 and 12, distal portion 16 and sealing ring 40 can be integral with each
other or combined together to form a body of the invention. For example, as shown in Fig.
27B, a device according to the present invention can be produced by integrally forming two or
more components described herein.

[00290] Different components of the invention can be individually formed and/or formed
as integral bodies, as described above by blow molding, injection molding, and/or
overmolding. In embodiments where individual components (e.g., proximal portion 14 and
distal portion 16) are made of different materials or materials having different durometers,
overmolding is a preferred method of combining the separate components. Overmolding is a
technique well known in the art and is described, e.g., in U.S. Patent No. 6,682,675, the entire
content of which is hereby incorporated by reference.

[00291]  In one embodiment, in order to facilitate the interchanging of nasal prongs,
proximal portion 14 and/or distal portion 16 and/or sealing ring 40 can be connected to each
other via one or more hinges, such that an embodiment of the invention can be opened at the

hinge points to insert or interchange nasal prongs 10 and/or 12.

III. Additional Components, System of the Invention and Methods of
Use
[00292]  The present invention further includes components that facilitate the use of the
nasal interface of the present invention as a total treatment system. The additional

components are described hereafter.

A. Strap Connectors
[00293] As described above, a nasal interface according to the present invention can also
include one or more locking tabs 38 for releasably engaging a strap attachment plate 92, as
shown in Fig. 30. One embodiment of a strap attachment plate 92 is shown in Figs. 28A

through 28E.
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[00294]  Strap attachment plate 92 can be made out of a hard, rigid, flexible or soft
material, and in some embodiments, strap attachment plate 92 can be made from fabric,
neoprene, hard or soft plastic, such as polycarbonate, polyethylene, ceramic, acrylic, or any
other material known in the art including metal. As shown in Fig. 28B, strap attachment plate
92 can be bent and includes one or more openings 136 for receiving one or more locking tabs
38, and includes one or more strap connections 120 for receiving a strap system 102, as
detailed below.
[00295]  Strap attachment plate 92 can facilitate the use of a strap system 102 by increasing
the ease at which a strap can be connected to or removed from the nasal interface. Because
the strap attachment plate is not integral to the nasal interface, the strap attachment plate, and
any attached straps, can be more easily added or removed from the system.
[00296]  Strap attachment plate 92 according to the invention can be from about 1.0to 7.0
inches long, preferably about 3.5 inches long and can be about 0.1 to 3 inches wide,
preferably about 1.2 inches wide.
[00297] In another embodiment, distal portion 16 also includes integral strap connections
28 and 30 (shown in Figs. 8 and Fig. 14C) so that a nasal interface according to the present
invention can be held on the patient’s face with a strap system 102, described below.

B. Strap System
[00298]  Preferably, strap system 102, shown in Figs. 31, 32, 34 through 38, and 42A
through 42F, has a first strap 103 that attaches to the strap connections of the nasal interface
of the present invention (e.g., strap connections 120, 28 or 30) at loop 122 and fits over a
patient’s head to surround the patient’s head from the bottom of the nose to the back of the
head. In one embodiment, first strap 103 can be about 33 inches long, but may be adjusted to
fit heads of various sizes. For example, first strap 103 can have adjustable lengths of about
10 inches to about 70 inches.
[00299] A second strap 105 can attach to first strap 103 and surrounds the top of the
patient’s head. In one embodiment, second strap 105 is about 22 inches long, but may also be
adjusted to fit heads of various sizes. For example, second strap 105 may have adjustable
lengths of about 5 inches to about 50 inches. Alternatively, strap system 102 may be

available in different sizes for different sized heads. Strap system 102 may be made of any
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flexible or rigid material, but preferably is made of foam rubber with Velcro™ or another
connective material ends to ease adjustability. In one embodiment, as shown in Figs. 42A,
42D and 42F, the present invention can include loop 118 for receiving tube 90, as shown in
Fig. 37. A strap system can be fastened/unfastened using alternative methods to Velcro, such
as snaps, buckles, buttons and ties.
[00300] It should be noted that in embodiments that are free of a strap systems, a nasal
interface according to the present invention can be held onto the patient’s face by nasal
prongs 10 and 12 and nare sealing portions (e.g., flaps 18 and 20) and/or the pressure of the
gas in nasal prongs 10 and 12 pressing against the nares.
[00301] An assembled nasal interface and strap system 102 is shown in Fig. 32, where
strap system 102 can be attached to strap connections 28 and 30. As shown in Figs. 31 and
32, in use, the patient will direct nasal prongs 10 and 12 into the nose and nasal prongs 10 and
12 can move into the nares until the cross section of the nare sealing portions (e.g., flaps 18
and 20) deforms or folds to match or approximate the cross section of each nare. The
anatomy of the nose may deform the shape of nasal prongs 10 and 12 and their flaps 18 and
20 to achieve a comfortable seal. In one embodiment, the patient will also place strap system
102 over the head to secure the nasal interface to the patient’s face.

C. Tubing
[00302] In one embodiment, the present invention includes tubing 90, shown in Figs. 26,
27,29 and 35 through 38. Tubing 90 can supply gas to the nasal interface of the present
invention. Tubing 90 can be made of any inert material, such as polyurethane, silicone, or
another material known in the art.
[00303] In another embodiment, as shown in Figs. 26, 27 and 29, the present invention
includes tubing adapter 36. Tubing adapter 36 can be connected to distal portion 16 by inlet
24 and may have an angle “A” as shown in Fig. 2. Angle “A” may range from about 0° to
180°. In one embodiment, tubing adapter 36 can include an adjustable swivel 220 to permit
adjustable movement of tubing adapter 36 from 0° through 360°, as shown in Figs 57 and 58.
In another embodiment, the present invention can include ball joint 225 to permit free
movement of tubing adapter 36 in multiple dimensions, including one or more of dimensions
X, Y, and Z, as shown in Figs. 59 and 60. In one embodiment, swivel 220 and/or ball joint

225 form a seal to prevent or minimize gas leaks.
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[00304] As shown in Fig. 30, one embodiment of the present invention includes tubing 90
directly connected to distal portion 16 and is free of tubing adapter 36. In one embodiment,
the invention can include a single tubing 90 directed upward as shown in Fig. 37. In another
embodiment, the invention can include a single tubing 90 directed downward, as shown in
Fig. 38. In another embodiment, the invention can include a double tubing directed upward,
in a manner similar to that shown in Fig. 37. In another embodiment, the invention can
include a double tubing directed downward, as shown in Fig. 32.

[00305] With reference to Fig. 32, tubing 90 can connect to a tubing connector 94. Tubing
connector 94 can operatively connect directly or indirectly with ventilation machine 96
(shown in Fig. 31) and is of a type known in the art for connecting tubing. In one
embodiment, one single length of tubing connects to the nasal interface. In another
embodiment, two lengths of tubing 98 and 100, each having a first end 106 and 108,
respectively, and a second end 110 and 112, respectively, connect to the nasal interface, as
shown in Fig. 32.

[00306] Second ends 110 and 112 fit over inlets 24 and 26 for connection to the nasal
interface. In the two-inlet/two tubing system, tubings 98 and 100 may be of a smaller size
than the tubing in the one-inlet/one tubing system because tubings 98 and 100 carry the same
volume of gas as the single tube.

{00307} In one embodiment, tubing connector 94 is a three-way tubing junction removably
attached to ends 106 and 108 of tubings 98 and 100. As shown in Figs. 33A through 33D,
three-way tubing junction 94 may be provided by a "Y" junction, a "T" junction, or another
junction as is known in the art and may or may not be a swivel connection. In one
embodiment, connector 94 attaches directly or indirectly to ventilation machine 96 at an
opposite end 115 from connectors 114 and 116.

[00308] A feed tube located on connector 94 at end 115, where such feed tube may be a
separate component or attached to connector 94, is of a size selected to provide a sufficient air
volume flow there through for full ventilation of the patient. For example, the size of the feed
tube may be selected to accommodate about 120 liters of air per minute or about 5 liters of air

per minute.

35



10

15

20

25

30

WO 2005/010608 PCT/US2004/022470

[00309] During operation of the ventilation system, gas is supplied through tubing 98 and
100. The gas may be air or oxygen-enriched air, or any gases or mists as may be desired in a
given application. The gas is transported by the tubing to inlets 24 and 26, which direct the
gas through the nasal interface and through nasal prongs 10 and 12 and into the nares of the
patient. The nasal interface releases exhaled gases (e.g., CO,) from exhalation ports 22 to the
atmosphere.

[00310] In certain embodiments, it may be necessary to loop tubing 90 over strap 105. In
such embodiments, strap 105 may further include a tube loop 118, which can retain the tube
[00311] In some embodiments, the system may also warm and humidify the delivered air.
In other embodiments the system can deliver medications.

[00312] In other embodiments, shown in Figs. 35 through 38, a single tube 90 can be used
to transport gas to single inlet 24 and into the nares of a nasal interface according to the
present invention.

[00313] In light of the teachings above, one skilled in the art can also assemble a
ventilation system of the present invention using alternative embodiments that include any
one or more components or features of the above described embodiments. As shown in Figs.
35 through 38, ventilation systems can also be constructed using a strap system similar to that
set forth above. Specifically, Fig. 35 shows an exploded view of one embodiment of the
present invention and Fig. 37 shows an assembled view of the embodiment described in Fig.
35.

[00314] In one embodiment, shown in Figs. 39A and 39B, a nasal interface of the
invention, including proximal portion 14, distal portion 16, nasal prongs 10 and 12, can be
connected to flexible tubing 90. Such an embodiment can have an overall length of about 5
to 50 inches, typically about 20 inches. Tubing 90 alone can have an overall length of about
5 to 50 inches, typically about 16 inches.

[00315] While the invention is susceptible to various modifications, and alternative forms,
specific examples thereof have been shown in the drawings and are herein described in detail.
It should be understood, however, that the invention is not to be limited to the particular
forms or methods disclosed, but to the contrary, the invention is to cover all modifications,

equivalents and alternatives falling within the spirit and scope of the appended claims.
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WHAT IS CLAIMED IS:

1. A nasal interface for use in the nares of a patient for positive airway pressure
applications comprising:

a pair of nasal prongs, each prong having a bore, a first end, a second end, and at least
one deformable flap disposed proximate to the first end of each prong;

a body having a distal portion and a proximal portion forming a chamber, the
proximal portion having apertures to receive the second ends of the nasal prongs, the chamber
being in communication with the bores of the nasal prongs;

at least one exhalation port within the body;

at least one gas inlet on the distal portion of the body, the at least one gas inlet in
communication with the chamber; -

wherein a substantially airtight seal is created within the nares of the patient.

2. The device of claim 1, wherein the at least one flap retains the nasal interface

to the nares of a patient.

3. The device of claim 1, wherein the at least one flap is deforms to the curvature

of the inner walls of the nares.

4. The device of claim 1, wherein the pair of nasal prongs are joined by a
platform.
5. The device of claim 1, wherein the at least one flap includes a first flap and a

second flap positioned proximate to the first flap.

6. The device of claim 1, wherein the at least one flap has an oval shape.

7. The device of claim 5, wherein the second flap extends radially outward more

than the first flap.
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8. The device of claim 1, wherein the nasal prongs comprise a pair of nasal

prongs of the same size.

9. The device of claim 1, wherein the nasal prongs comprise a pair of nasal

prongs of different size.

10.  The device of claim 1, wherein the pair of nasal prongs are sealingly engaged

to the distal portion by a sealing ring.

11.  The device of claim 1, wherein the pair of nasal prongs are adapted to

releasably engage with the proximal portion of the body.

12. The device of claim 1, wherein one or more of the pair of nasal prongs are

adapted to be interchangeable with one or more other nasal prongs.

13. The device of claim 1, wherein the bore of each nasal prong at the first end has

a first cross sectional shape and the bore at the second end has a second cross sectional shape.

14.  The device of claim 13, wherein the cross sectional shape ranges from

generally rectangular to circular.

15.  The device of claim 14, wherein the bore at the first end has a generally
rectangular cross sectional shape and the bore at the second end has a circular cross sectional

shape.

16.  The device of claim 1, wherein the at least one flap is angled toward the

second end of the nasal prong.

17.  The device of claim 1, further comprising a ventilator apparatus connected to

the nasal interface for providing gas to the nasal interface.
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18. The device of claim 1, wherein the nasal prongs include angled shoulder
portions, the angled shoulder portions limiting movement of the nasal prongs into the nares of

the patient.

19. A nasal interface for positive airway pressure applications comprising:

a pair of nasal prongs, each prong having a bore, a first end, a second end, and at least
one flap disposed proximate to the first end of the prong;

a body having a distal portion and a proximal portion forming a chamber, the
proximal portion having apertures to receive the second ends of the prongs, the nasal prongs
being releasably engaged with the proximal portion, and wherein the chamber is in
communication with the bores of the nasal prongs;

an exhalation port within the body that direct exhaled gas away from the chamber;

at least one gas inlet on the distal portion communicating with the chamber;

wherein one or more of the nasal prongs are rotatable within the apertures of the

proximal portion of the body.

20. A nasal interface comprising:

a pair of nasal prongs, each prong having a bore, a first end, a second end, and at least
one flap disposed proximate to the first end of the prong;

a body having a distal portion and a proximal portion forming a chamber, the
proximal portion having apertures to receive the second ends of the prongs, the nasal prongs
being releasably engaged with the proximal portion, and wherein the chamber is in
communication with the bores of the nasal prongs;

a plurality of exhalation ports within the body that direct exhaled gas away from the
chamber;

at least one gas inlet on the distal portion communicating with the chamber; and

wherein the nasal prongs comprise a pair of nasal prongs of different size.
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