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APPARATUS AND METHODS FOR ADMINISTRATION OF POSITIVE

AIRWAY PRESSURE THERAPIES

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the benefit under 35 U.S.C. § 119(e) of U.S.

Provisional Application Serial No. 60/790,671, filed on April 10, 2006, the disclosure

of which is hereby incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

Field of the Invention :

The present inventions relate generally to respiratory therapy and, more

particularly, to apparatus and methods providing positive airway pressure therapy.

Background of the Related Art:

Positive airway pressure therapies are frequently used in the treatment of sleep

apnea, chronic pulmonary obstruction and snoring. These therapies typically

pressurize the airways of a user to a pressure in the range of 4-20 cm water. .

Depending upon the particular therapy, a variable or a constant pressure therapy may

be administered to the user to reduce or eliminate occlusions that dictated the use of

the therapy.

Typically, the therapeutic devices used to provide the positive airway pressure

therapy include at least a blower unit, an elongated hose, and a mask. The blower unit

is frequently a relatively large component which rests on a bedside table or the floor

adjacent to the bed. The blower typically includes a fan or turbine, a motor, and

associated controls. Accordingly, the blower is typically heavy and, while operating,

can be relatively noisy given its intended use during sleep. The elongated hose is

typically configured to span a distance between at least a user's head and the location

at which the blower unit resides, typically a night-stand or the floor. The elongated

hose typically communicates pressurized air or other gasses between the blower and

the mask. Accordingly, the first end of the elongated tube is typically connected to an

outlet on the blower and the second end of the elongated tube is typically connected to

the mask. The mask is generally configured to be secured relative to a user's head

and to communicate pressurized air into the airways of the user during sleep.



The blowers can be noisy. The noise can disrupt sleep of a user or others in

close proximity. Therefore, a need exists for apparatus and methods to reduce the

noise levels created by positive airway pressure devices.

In many variations, the face or the head of a user is tethered by a hose to a

remotely positioned blower. The hoses associated with typical positive airway

pressure therapy device are around six feet long. The length of the hoses is typically

fixed. The placement of the blower device may be limited by the hose and its

connection point on the outlet of the blower as well as the air inlet position on the

mask. The length can be a nuisance for storage. Further, due to placement of the

blower relative to a user, the fixed lengths are frequently either too long or too short

generating slack or tension, respectively, between a remotely positioned blower and

the user's head.- Portions of the length of hose may become entangled in the bedding

and inadvertently move the blower or displace the mask. Either condition may limit a

user's ability to freely change head and body positions during sleep. The inability to

freely change head and body positions during sleep can disrupt the sleep of a user.

Further, the changing body positions creating tension or compression in the tube can

torque the mask and cause leaks which may adversely affect the administration of the

therapy. Therefore, a need exists for apparatus and methods that do not inhibit the

ability to freely change head and body positions during sleep during the

administration of a positive airway pressure therapy.

In addition, an excessive length of hose can create a potential safety hazard

due to a possibility of it becoming wrapped around a user's neck or the hose being

inadvertently entangled with another individual next to or in the same bed. Therefore,

a need exists for apparatus and methods that reduce the length of hosing necessary for

administration of a positive airway pressure therapy.

In addition, sound from the blower that may travel through the hose can be

disruptive to a user or another individual next to or in the same bed. Therefore, a

need exists for apparatus and methods that may mitigate the noise propagated by the

hose.

The bulk and noise of typical therapeutic devices as well as the bulk of the

hose reduce the portability of the apparatus and can make it generally difficult to

transport the prior therapeutic devices when traveling. Further problems can be



created by divergent placement locations for the blower relative to the bed which may

be presented in various sleeping accommodations which may result in a hose that is

too long or too short. Therefore, a need exists for apparatus and methods that may

reduce the size of the positive airway pressure apparatus and provide improved

portability.



SUMMARY OF THE INVENTION

Apparatus and methods in accordance with the present invention may resolve

one or more of the needs and shortcomings discussed above and will provide

additional improvements and advantages as will be recognized by those skilled in the

art upon review of the present disclosure.

Apparatus in accordance with aspects of the present inventions may include a

housing, a blower and a mask. The housing may define a lower housing surface. At

least a portion of the lower housing surface can be adapted to be secured on the head

of a user. The housing can be configured to enclose at least a portion of a blower.

The blower may be enclosed in a housing interior. The housing can include a base

and a cover. The housing can include at least a base. The blower can be secured to

the base and the base can define the lower surface configured to conform to the head

of a user. The base may be configured as a head mount platform module. The

housing may include a blower module removably secured to the head mount platform

module. The housing may also include a blower module and a humidifier module.

The blower module and the humidifier module may be removably secured to the head

mount platform module. The housing may define a housing interior and a sound

deadening material positioned within at least a portion of the housing interior. The

blower may be configured for the administration of positive airway pressure therapy.

The blower defines at least a blower inlet and a blower outlet. The blower can be

secured to the housing so that the blower can be retained on the head of a user. A

humidifier may also be secured to the housing so that the humidifier can be retained

on the head of the user. The mask can be secured in a position relative to the housing.

The mask can define a mask inlet, a mask passage and a mask outlet. The mask inlet

may be in fluid communication with the blower outlet of the blower. The mask can

be configured to sealably engage the user over an airway of the user and to

communicate pressurized air to the airway in administration of a positive airway

pressure therapy. A mount may also be provided with the mount configured to secure

the housing relative to a head of a user. An air delivery tube may be secured to at

least the mask. The air delivery tube can define at least a portion of a pressurized air

passage extending between the blower and the mask. The mount can include at least

one support band. The support band may include at least one chin strap. A control

unit can be provided in communication with a noise cancellation speaker. The control



unit may be configured to provide an output to the noise cancellation speaker to

produce a waveform to at least mitigate a sound produced by at least the blower. A

microphone may also be provided in communication with the control unit. The

microphone can be configured to provide an output indicative of the sound produced

by at least the blower. When a microphone is provided, the control unit can be

configured to process the output from the microphone to produce the output to the

noise cancellation speaker to produce the waveform to at least mitigate the sound

produced by at least the blower.

Methods in accordance with aspects of the present inventions may include

securing a blower on a head of a user; securing a mask over an air passageway of the

user; and providing a positive airway pressure therapy to the airway of the user. The

methods may also or alternatively include producing a waveform to at least mitigate a

sound produced by a blower.

Other features and advantages of the invention will become apparent from the

following detailed description, and from the claims.



BRIEF DESCRIPTION OF THE FIGURES

Figure 1 illustrates a perspective view of an embodiment of a positive airway

pressure apparatus in accordance with aspects of the present inventions;

Figure 2 illustrates a side view of an embodiment of another positive airway

pressure apparatus in accordance with aspects of the present inventions secured to the

head of a user;

Figure 3 illustrates a side view of an embodiment of another positive airway

pressure apparatus in accordance with aspects of the present inventions secured to the

head of a user;

Figure 4A a top view of an embodiment of a positive airway pressure

apparatus in accordance with aspects of the present inventions;

Figure 4B a front view of an embodiment of a positive airway pressure

apparatus similar to the embodiment of Figure 4A in accordance with aspects of the

present inventions;.

Figure 4C a side view of an embodiment of a positive airway pressure

apparatus similar to the embodiment of Figures 4A and 4B in accordance with aspects

of the present inventions;

Figure 5A illustrates a side view of an embodiment of a positive airway

pressure apparatus including a remote control and a remote power supply in

accordance with aspects of the present inventions;

Figure 5B illustrates a side view of an embodiment of a positive airway

pressure apparatus similar to the embodiment of Figure 5A including a remote control

and a remote power supply in the form of a battery 60 in accordance with aspects of

the present inventions;

Figure 6 illustrates a side view of an embodiment of a positive airway pressure

apparatus in accordance with aspects of the present inventions with at least a portion

of the housing in cross-section;

Figure 7 illustrates a side view of another embodiment of a positive airway

pressure apparatus in accordance with aspects of the present inventions with at least a



portion of the housing in cross-section; and

Figure 8 is a diagram illustrating exemplary components of positive airway

pressure apparatus in accordance with aspects of the present inventions.

All Figures are illustrated for ease of explanation of the basic teachings of the

present invention only; the extensions of the Figures with respect to number, position,

relationship and dimensions of the parts to form the embodiment will be explained or

will be within the skill of the art after the following description has been read and

understood. Further, the exact dimensions and dimensional proportions to conform to

specific force, weight, strength, flow and similar requirements will likewise be within

the skill of the art after the following description has been read and understood.

Where used in various Figures of the drawings, the same numerals designate

the same or similar parts. Furthermore, when the terms "top," "bottom," "right,"

"left," "forward," "rear," "first," "second," "inside," "outside," and similar terms are

used, the terms should be understood to reference only the structure shown in the

drawings and utilized only to facilitate describing the illustrated embodiments.

Similarly, when "medial," "lateral," "superior," "inferior" and similar terms are used,

particularly when used to describe relative positions, the terms should be understood

to reference the structures shown in the drawings as they will typically be

implemented by a user wearing the apparatus in accordance with the present

inventions.



DETAILED DESCRIPTION OF THE INVENTION

The present inventions provide positive airway pressure apparatus 10 and

associated methods for use in conjunction with positive airway pressure therapies.

The figures generally illustrate embodiments of positive airway pressure apparatus 10

including aspects of the present inventions. The particular exemplary embodiments of

the positive airway pressure apparatus 10 illustrated in the figures have been chosen

for ease of explanation and understanding of various aspects of the present inventions.

These illustrated embodiments are not meant to limit the scope of coverage but

instead to assist in understanding the context of the language used in this specification

and the appended claims. Accordingly, variations of positive airway pressure

apparatus 10 for use in positive airway pressure therapies that are different from the

illustrated embodiments may be encompassed by the appended claims.

Positive airway pressure apparatus 10 in accordance with aspects of the

present inventions are generally configured to be secured relative to the head of a

user. The positive airway pressure apparatus 10 are configured to position a mask 16

in communication with the airways of a user to provide pressurized air and/or other

gases for positive airway pressure therapy. The therapy may provide constant or

variable positive airway pressure to the airways of the user as will be recognized by

those skilled in the art upon review of the present disclosure.

The positive airway pressure apparatus 10 in accordance with the present

inventions include at least a housing 12, a blower 14 and a mask 16. The housing 12

is generally configured to be secured to the head of a user. In certain aspects, the

housing 12 may be configured to be secured on one or both of the crown or the

forehead of a user. The blower 14 is secured to the housing 12. The blower 14 is

typically secured on or in the housing 12. The blower 14 is generally configured to

generate a flow of pressurized air and/or other gas for a user's respiratory therapy.

The flow of pressurized air is directed through an air delivery passage 28 to the mask

16. The air delivery passage 28 may be defined by the housing 12 and/or a delivery

air delivery tube 18. The mask 16 is generally configured to communicate

pressurized air to the airways of a user. The mask 16 may be particularly configured

to direct air from the air delivery passage 28 into airways of a patient. Typically, the

mask 16 is secure over one or both of the mouth and the nose of a user. A seal or

other portion of the mask is typically configured to sealingly engage an aspect of the



patient's anatomy such that a positive airway pressure therapy may be administered to

a user.

The mask 16 generally defines a mask passage 26 having a mask inlet 36, and

one or more mask outlets 46. The one or more mask outlets 46 may include one or

more mask seals 56 to sealingly engage aspects of the user's anatomy. In certain

aspects, the mask seals 56 may be removable and interchangeable to permit proper
t

fitment and/or replacement of worn mask seals 56. In certain aspects, the mask outlet

46 and the seals 56 may be formed as a unitary structure. The mask passage 26 is

defined by the mask 16 and is configured to receive pressurized air from the blower

14 through the mask inlet 36. The mask inlet 36 may communicate with the air

delivery passage 28 to receive pressurized air from the blower 14. In certain aspects,

the mask 16 may be secured to the housing 12 and/or the air delivery tube 18 to

permit communication of air from air delivery passage 28 into mask passage 26. In

certain aspects, portions of mask 16 and/or mask inlet 36 may be configured to

receive an air delivery tube 18 or to be received by an air delivery tube 18. The air

outlet 46 is defined by the mask body and/or the seal(s) 46 of the mask 16. The air

outlet 46 is configured to communicate air from the passage 26 to the airway of a

user. The seal 56 or seals 56 are typically configured to abut a portion of the face of a

user to permit pressurized air to be communicated through the passage 26 to the

airway of a user from the air outlet 46.

Portions of mask 16 may be formed from a rigid or substantially rigid material

while other portions are formed from a compliant material as will be recognized by

those skilled in the art upon review of the present disclosure. Various stiffening or

shaping wires may be integrated into the mask 16 or secured to the mask 16. The

wires may be configured to assist in the fitment of the mask 16 or otherwise as will be

recognized by those skilled in the art.

The mask 16 may be configured as a face mask, a nose mask, a pair of nares

seals, a mouth piece, or otherwise as will be recognized by those. skilled in the art

upon review of the present disclosure. The mask 16 is secured to the housing 12. In

certain aspects, the mask 16 may be secured relative to housing 12. Depending on the

particular configuration of the positive airway pressure apparatus 10, the mask 16

may exert a force about a moment arm extending from the housing 12, may be held in

tension between aspects of the users face and the housing 12, may exert a



combination of such forces, or may otherwise contact a user's anatomy to permit

adequate sealing for administration of a positive airway pressure therapy. One or

more mounts 22 may be secured to the mask 16. The mask 16 may be biased against

a user's anatomy with the one or more mounts 22. In certain aspects, the mounts 22

may be configured as one or more bands 32 to sealably secure the mask 16 over at

least an aspect of the user's anatomy. In other aspects, the mask 16 may be sealably

secured over at least an aspect of the face of a user by one or more of the delivery

tube 18, a mask support 20 and the housing 12.

As generally illustrated in the Figures, masks 16 may be canti levered against a

user's face or other portions of the user's anatomy from the housing 12. The mask 16

may include one or more supports 20 to permit the mask 16 to exert sufficient force

against the face or portion thereof of the user to seal the mask 16 against the user to

permit the administration of a positive airway pressure therapy. In certain aspects, the

air delivery tube 18 or aspects of air delivery tube 18 may function as the mask

support 20 as is generally illustrated in Figures 1 and 3. In other aspects, the mask 16

may be secured directly to the housing 12, may be secured to the housing 12 with a

mask support 20, or may be otherwise secured as will be recognized by those skilled

in the art upon review of the present disclosure.

The housing 12 is generally configured to be stably secured to the head of a

user. One or more mounts 22 may be provided to secure the housing 12 to the user's

head. The structure of the housing 12 may be unitary or composite in structure.

When composite in structure, the housing 12 may include a base 30 and a cover 40.

The base 30 and the cover 40 may be integral, inter-lockable, hingably attached to one

another or otherwise securable to one another. In certain aspects, portions of the base

30 and the cover 40 are integrally formed as two components, such as left and right

halves, which may be secured to one another to form the housing 12. In other aspects,

the base 30 and the cover 40 are formed as two components, such as top and bottom

halves, which may be secured to one another to form the housing 12. Typically, the

housing 12 is configured to be secured over the top of the head of a user, over aspects

of the top of the head and forehead of a user, or over the forehead of a user. A lower

housing surface 24 of the housing 12 may be shaped to generally conform to the

portion of the head to which the housing 12 is intended to be positioned and secured

with the mount 22. Accordingly, the lower housing surface 24 may be flat, may



include one or more curves 78 or may be otherwise shaped or configured as will be

recognized by those skilled in the art upon review of the present disclosure. In certain

aspects, at least a portion of the lower housing surface 24 may be defined by the base

30.

In one aspect, the housing 12 may include a base 30 to which the blower 14

and other components are secured and a cover 40 which is securable over the base 30

to define a housing interior 72. The base 30 may be formed from a rigid or a flexible

material. When flexible or otherwise configured as will be recognized by those

skilled in the art, the base 30 or other structure defining the lower housing surface 24

of the housing 12 may be configured to be shaped to the contours of the head of a

user. When rigid, semi-rigid or otherwise configured as will be recognized by those

skilled in the art, the base 30 or other structure defining the lower housing surface 24

of the housing 12 may be configured with a curve 78 or one or more flexible sections

or hinges to permit the lower housing surface 24 to be more closely contoured to the

shape of the head of a user. Other or alternative structures and materials may be

provided to permit the housing 12 to be comfortably and securely held on the head of

a user as will be recognized by those skilled in the art upon review of the present

disclosure.

The housing 12 may be further configured to provide a stable structure to

which the mask 16 is mounted or secured either directly or indirectly. Portions of the

housing 12 may define an air delivery passage 28 to communicate pressurized air

from the blower 14 to the mask passage 26 of the mask 16. In certain aspects, a

portion of the air delivery passage 28 may be formed by the housing 12 and a portion

may be formed by the air delivery tube 18. In other aspects, the entirety of air

delivery passage 28 may be formed by the air delivery tube 18 or the housing 12.

The housing 12 may include a pad 74 secured to at least a portion of the lower

surface 24 of the housing 12. The pad 74 may conform to the shape of the lower

surface 24 of the housing 12. In certain aspects, the pad 74 may provide a cushion

between the housing 12 and the head of a user. In other aspects, the pad 74 may

function as a structural member which is connected to or integral with the mount 22 to

receive a force exerted by the mount 22. In other aspects, the pad 74 may function

both as a structural member and a cushion. In other aspects, the pad 74 may be made

with a breathable material to reduce moisture from sweating. In yet other aspects, the

U



pad 74 may function as a frictional element which may assist in stabilizing the

positive airway pressure apparatus 10 in a desired position on the head of a user.

Those skilled in the art may recognize additional functions for a pad 74 upon review

of the present disclosure.

The blower 14 is secured to the housing 12. The housing 12 generally

provides a stable structure to which at least a blower 14 is mounted and permits the

blower 14 to be secured in a position relative to the head of a user. In one aspect, at

least a portion of the blower 14 is secured to and enclosed within the housing 12. In

this aspect, an inner surface of the housing 12 may define a housing interior 72,

typically in the form of a cavity or chamber, in which the blower 14 is secured. The

housing 12 may be further configured to secure and/or enclose at least a portion of

other components of the positive airway pressure apparatus 10 such as, for example, a

battery 60, a humidifier 90, a control unit 38 among other components when present.

The air delivery tube 18, when present, is generally configured to

communicate air from the blower 14 or the portion of the air delivery passage 28

defined by housing 12 to the mask passage 26 of the mask 16. The air delivery tube

18 may be in the form of a hose. Typically, the air delivery tube 18 will be formed

from a flexible ribbed hose. In other aspects, the air delivery tube 18 may be rigid or

semi-rigid. When rigid or semi-rigid, the air delivery tube 18 may at least in part

maintain alignment and seal of the mask 16. In certain aspects, the air delivery tube

18 may include various damping, flexible, rotatable, bendable and/or torquable

elements to reduce the forces transmitted between the housing 12 and mask 16 as a

user sleeps. An opening at a first end of the air delivery tube 18 is generally

configured to communicate with the source of pressurized air. An opening at the

second end of the air delivery tube 18 is generally configured to communicate

pressurized air to the passage 26 of a mask 16.

One or more mounts 22 may be provided to secure the housing 12 relative to

the head of a user. The mounting(s) 22 may be in the form of a flexible cap, one or

more rigid or semi rigid members, one or more bands 32 or various other structures

alone or in combination. Those skilled in the art will recognize a wide range of

additional available structures to secure the positive airway pressure apparatus 10 to

the head of a user.



As generally illustrated throughout the Figures, the mount(s) 22 may include

one or more support bands 32 to secure the housing 12 relative to the head of a user.

The support bands 32 and the housing 12 may be generally configured to secure the

housing 12 in a medial position on the head of a user as illustrated.

The support bands 32 are typically in the form of elongated members that are

configured to exert sufficient tension to retain the housing 12 on the head of a user

and maintain the mask 16 in substantially sealed communication with the airways of a

user as the user sleeps. In certain aspects, the support bands 32 are configured as

flattened straps to comfortably distribute a force over their surface area. The bands 32

may be formed from one or more stretchable elastic materials, substantially

unstretchable material, or other materials as will be recognized by those skilled in the

art upon review of the present disclosure. The support bands 32 may be integrally

formed or interconnected with one another and the housing 12 by a variety of

mechanical linkages. The one or more of the support bands 32 may have adjustable

lengths to permit the proper fitting of the positive airway pressure apparatus 10 to a

user. The support bands 32 may incorporate various buckles, snaps, hook and loop

type fasteners, such as that sold under the trade name Velcro®, or other components to

link and/or permit relative adjustment of the support bands 32. Various aspects of the

support bands 32 may be adjustable by a user. These aspects may include length,

relative positions or other aspects as will be recognized by those skilled in the art

upon review of the present disclosure.

As shown in the illustrated exemplary embodiments, the support bands 32 may

include one or more of a circumferential band 42, a first lateral stabilizing band 52, a

second lateral stabilizing band 52, and a chin band 62. The support bands 32 are

generally configured to secure the relative position of the housing 12 on the head of a

user. One or more of the support bands 32 may be secured to the housing 12. The

circumferential band 42 may be configured to extend around at least a portion of the

head of a user. A portion of the housing 12 may be secured to the circumferential

band 42. The first and second lateral stabilizing bands 52 generally extend between

the circumferential band 42 and the housing 12.

The blower 14 typically includes an air pressurizing assembly 34 having a

blower motor 44. The blower 14 may be particularly configured for noise abatement

and vibration reduction. In certain embodiments, the blower may include an air



bearing for noise abatement and vibration reduction as well as wear characteristics.

As such, the blower 14 may be particularly configured to reduce vibration, and noise

as will be recognized by those skilled in the art upon review of the present disclosure.

The air pressurizing assembly 34 typically includes a blower inlet 54 to receive air

and a blower outlet 64 to direct pressurized air toward the air delivery passage 28.

The blower 14 is generally adapted to generate and deliver pressurized air to the

blower outlet 64 of the air pressurizing assembly 34. The blower 14 may also include

one or more noise absorption baffles and/or resonators. In certain aspects, a

Helmholtz type resonator 68 may be in fluid communication with the blower outlet

64. As illustrated, the Helmholtz type resonator may be secured adjacent to the

blower outlet 64. In other aspects, the Helmholtz type resonator 68 may be secured to

the blower inlet 54 or otherwise be positioned in communication with the pressurized

air passage 28. The air pressurizing assembly 34 may include one or more of various

fans, turbines, impellers, pumps, ducts, inlets, conduits, passages, sensors, mufflers,

and other components configured to pressurize air as will be recognized by those

skilled in the art upon review of the present disclosure. The various fans, turbines,

impellers, and/or pumps are typically driven by the blower motor 44. The blower

motor 44 may be connected to the air pressurizing assembly 34 directly through a

drive shaft or indirectly through one or more, belts, chains, gears, pulleys, shafts or

other components as will be recognized by those skilled in the art. In certain aspects,

the components of the blower 14 may be selected to reduce or eliminate noise and

vibration. The components of the blower 14 may also be selected and configured to

reduce the overall mass of the positive airway pressure apparatus.

A power source 80 is typically required to power the components of the

positive airway pressure apparatus 10. The power source 80 may be a household

electrical outlet providing alternating (AC) current or may be a battery 60. The power

source 80 may be remotely locatable or may be secured to the housing 12. In certain

aspects, a direct current (DC) converter 100 may be provided to appropriately convert

an alternating current of an outlet to a direct current which is typically utilized by the

components of the positive airway pressure apparatus 10. The DC converter 100 may

be positioned at any convenient location on the power supply cord to permit its

positioning on adjacent bedside table, under the pillow of the user, on the floor, or

elsewhere as will be recognized by those skilled in the art upon review of the present



disclosure.

In addition or alternatively, the power source 80 may include a battery 60.

The battery 60 may be directly connected to the DC converter 100 while the converter

100 is connected to a household electrical outlet and function as a backup power

source in the event of a power outage or may be configured to be the sole source of

power for the components of the positive airway pressure apparatus 10. When

connected to a household electrical outlet, the battery 60 may be maintained in a fully

charged condition until a power outage. If the external power source is not provided

or fails, the battery 60 may power the blower 14 and other components until power

from the primary external power source 80 is regained or the battery 60 has

discharged. When securable to the housing 12, the battery 60 is typically removable

from the housing 12 for purposes of recharging or replacement. In one aspect, the

battery 60 may include at least one interlock 70 to removably secure the battery 60

from the housing 12. In other aspects, the battery 60 may be remotely located and

electrically connected to the components of the positive airway pressure apparatus 10

by a cable. In this configuration, electrical connectors are typically provided on the

cable and the positive airway pressure apparatus 10 to communicate electricity to the

various components of the positive airway pressure apparatus 10.

A humidifier 90 may be provided to communicate moisture into the pressurize

air passing through the air delivery passage 28 to humidify the pressurized air

delivered to the user. The moisture provided by the humidifier 90 may be in the form

of water vapor, liquid water droplets, mist, micro-droplets, fog, or various

combinations of liquid water and water vapor. The pressurized air may be humidified

for therapy, comfort, or other reasons, as will be recognized by those skilled in the art

upon review of the present disclosure. The humidifier 90 may be secured to or within

the housing 12. The humidifier 90 generally includes at least a humidifier reservoir

92 and, in certain configurations, a humidifier pump 94 or humidifier heater 96. The

humidifier 90 may add moisture and/or therapeutic agents to the air delivered to the

user. As generally illustrated throughout the Figures for exemplary purposes, the

humidifier 90 includes a humidifier reservoir 92 secured within the housing 12. A fill

tube accessible by a user may be provided on the housing 12 for filling the humidifier

reservoir 92 without removing portions of the housing 12 or humidifier reservoir 92.



The humidifier reservoir 92 typically contains water and/or therapeutic agents to be

introduced as part of the user's therapy.

Depending on the particular configuration, the humidifier reservoir 92 may be

in fluid communication with a humid ification port 98 to introduce moisture from the

humidifier reservoir 92 into the pressurized air produced by the blower 14. The

humidifier reservoir 92 may be resident on the housing 12 or may be positioned

remote from the housing 12 as will be recognized by those skilled in art upon review

of the present disclosure. The humidification port 98 may be anywhere along mask

passage 26, the air delivery passage 28, and/or within aspects of the air pressurizing

assembly 34. In some aspects, there may be a plurality of humidification ports 98 to

introduce moisture at various points along the mask passage 26, the air delivery

passage 28, and/or within aspects of the air pressurizing assembly 34. In some

aspects, the humidifier reservoir 92 may include baffles, absorbent materials, or other

features to inhibit the movement of water within the humidification reservoir.

The humidifier heater 96 may heat the water and/or therapeutic agents in the

reservoir 92 to facilitate their introduction into the pressurized air within pressurized

air passage 28 and/or for the comfort or therapy of the user. In certain aspects, the

humidifier heater 96 may provide a rate of evaporation adequate to humidify the air

delivered to the user.

. The humidifier pump 94 or a series of humidifier pumps 94 may be provided

to introduce the moisture into the pressurized air at the humidification port 98. In

certain embodiments, the humidifier heater 96 may additionally or alternatively assist

in the introduction of moisture into the pressurized air at the humidification.port 98.

Further, some configurations may utilize gravity, capillary action or other

configurations or methodologies as will be recognized by those skilled in the art to

additionally or alternatively assist in the introduction of moisture into the pressurized

air at the humidification port 98. The moisture may be introduced as, for example, a

spray or a vapor, or combinations thereof. Various nozzles, sprayers, orifices, jets,

matrixes, meshes, membranes, wicking materials and similar fluid transfer devices

may be provided at the humidification port 98 or otherwise as will be recognized by

those skilled in the art to introduce the moisture into the pressurized air in the air

delivery passage 28.

A control unit 38 may be provided to control one or more components of the



positive airway pressure apparatus 10. The control unit 38 may be particularly

adapted to control a blower 14. The control unit 38 may include one or more circuits

and/or may include one or more microprocessors as well as a computer readable

memory. The control unit 38 may be positioned within or on the housing 12, but may

be otherwise positioned or located, including remotely, as will be recognized by those

skilled in the art upon review of the present disclosure. The control unit 38 is

typically configured to output one or more control signals to various components of

the positive airway pressure apparatus 10. The control unit 38, in some aspects may

be adapted to receive one or more signals from one or more components of the

positive airway pressure apparatus 10. The control unit 38 may process or otherwise

utilize the signals from the components of the positive airway pressure apparatus 10

in formulating the one or more control signals output to various components.

In one aspect, the control unit 38 may control the blower 14 in response to

information including commands from the control interface 48. The control interface

30 includes one or more input devices, such as buttons or a touch-screen for example,

to enter inputs for controlling features of the apparatus 10. The control interface 30

may also include a display and/or indicator lights to convey information about the

operation of the apparatus 10 to a user or a health care professional. The control

interface 48 may be in communication with the control unit 38 to transfer information

to and/or from the control unit 38. In one aspect, the control interface 48 is in wired

communication with the control unit 38. The control interface 48 may be secured,

permanently or removably, to the housing 12 or may be otherwise positioned on

components of the apparatus 10. The control interface 48 may also be configured as a

remote control, either wired or wireless, as will be recognized by those skilled in the

art upon review of the present disclosure. When configured as remote control, the

control interface 48 typically includes a transmitter to transmit signals to a receiver

associated with the control unit 38 and may include a receiver to receive signals from

the control unit 38. The transmission may be RP, infrared, or other means. The

control interface 48 may include one or more buttons, switches, touch screens, or

other controls for controlling the blower 14 and associated components.

As illustrated for exemplary purposes, Figures 1 to SB particularly illustrate

exemplary embodiments of positive airway pressure apparatus 10 in accordance with

aspects of the present inventions. The illustrated embodiments include at least a



housing 12, a blower 14 and a mask 16. The positive airway pressure apparatus 10

are configured to be secured medially on the heads of users with mounts 22. The

mounts 22 generally are configured to extend about portions of the users' head to

retain the housing 12 at a desired position on the head of a user and to permit the

masks 16 to sealably engage the users' airways. As illustrated in Figures 1 and 3 for

exemplary purposes, the apparatus 10 are generally configured to be positioned over

the crown of user's head. As illustrated in Figure 2 for exemplary purposes, the

apparatus is generally configured to be positioned over the forehead of a user as well

as over aspects of the crown of a user's head. The lower surfaces 24 of the housings

12 are generally shaped to conform to the portion of the head to which the housing 12

is secured. The masks 16 are secured to the housings 12 at a desired position relative

to the housing 12 to facilitate the communication of pressurized air to the airways of a

user. In the illustrated embodiments, the masks 16 are positioned below the housings

12 and may be positioned in front of the housings 12 as positioned on the head of a

user. The illustrated embodiments generally cantilever the mask 16 from the housings

12 to position the masks 16 or portions thereof about the airways of a user for

exemplary purposes although those skilled in the art will recognize a wide range of

configurations by which a mask 16 may be secured relative to the airways of a user.

As particularly illustrated in Figure 1 for exemplary purposes, the mask 16 is

secured relative to the housing 12 by a tube 18 that is integrally formed with the

housing 12. The illustrated tube 18 is substantially rigid to function as a support 20

for maintaining the nares seals 56 of the mask 16 sealably engaged against the nares

of a user during sleep. One or more adjustment members 66 may be provided on one

or more of the housing 12, the mask 16, the air delivery tube 18, or the mask support

20. Such as for example, an adjustment member 66 in the form of a vertical

adjustment member 102 may be provided to adjust the positioning of mask 16 up and

down and a horizontal adjustment member 100 may be provided to adjust the

closeness of the mask 16 or other structure to the face of a user. The housing 12 is

configured with a base 30 and a cover 40. The housing 12 encloses a blower 14, not

shown, within a housing interior 72. More particularly, the blower 14 is secured

within the housing interior 72 defined between the cover 40 and the base 30. The

base 30 defines a lower surface 24 configured with a downward curve 78 toward the

front portion to conform to the shape of head between the forehead and crown. A

mount 22 in the form of support bands 32 is secured to the base 30. The support



bands 32 of the mount 22 include a circumferential band 42 and a first and a second

stabilizing band 52. The circumferential band 42 is generally configured to extend

about at least a portion of the circumference of a user's head. The housing 12 is

secured to the circumferential band 42 at a location toward the anterior portion of the

S housing 12. An adjustable attachment may be provided on a posterior portion of the

circumferential band 42. The first and second lateral stabilizing bands 52 are

generally configured to stabilize the posterior portion of the base 30 of the housing 12

on the head of a user. The first and second lateral stabilizing bands 52 may each

define at least a first end and a second end. The first and second lateral stabilizing

0 bands 52 may be integral with or may be adjustably secured to the circumferential

band 42 at their first ends. The second ends of each of the first and second lateral

stabilizing bands 52 may be secured to a posterior portion of the base 30 of the

housing 12. The cover 40 defines a housing air inlet 82 to communicate air into the

housing interior 72. The housing air inlet 82 may be positioned on an upper surface

S of the housing 12 as shown or on other surfaces as one as will be recognized by those

skilled in the art upon review of the present disclosure. The housing air inlet 82 may

communicate air directly into a blower inlet 54 of the blower 14 within the housing

12. A control interface 48 is also positioned on an upper surface of the housing 12.

As illustrated, the control interface 48 may include one or more controls 58. The

0 controls 58 may be shaped, textured or otherwise configured to permit a user to

differentiate between the controls 58 by touch. In certain aspects, this may include

orientation of the controls 58, relative to one another and/or the housing, or sequence

of the controls 58 as in a menu sequence when a touch screen is utilized. The blower

14 is secured within the housing 12 with the blower inlet 54 in fluid communication

5 with the housing inlet 82 and the blower outlet 64 in fluid communication with the

pressurized air passage 28 defined by the housing 12. The combination tube 18/mask

support 20 extends forward and, then, downward from the housing 12 from which the

first end of the combination tube 18/mask support 20 to position the second end of the

combination tube 18/mask support 20 near or over the nose of a user when worn by

0 the user. The mask passage 36 defined by mask 16 is in fluid communication with

pressurized air passage 28 at the second end of the combination tube 18/mask support

20. As illustrated, the pressurized air passage 28 is in fluid communication with the

mask passage 36 at the mask inlet 36. A first and a second mask seal 56 configured to



permit the passage of pressurized air, define each of a first and second mask outlet 46,

respectively, to sealably engage a nares of a user.

As particularly illustrated in Figure 2 for exemplary purposes, the mask 16 is

secured relative to the housing 12 by a tube 18 that is adjustably secured to the

housing 12. The tube 18 also functions as a support 20 for the mask 16. The

illustrated tube 18 is substantially rigid to function as a support 20 for maintaining the

nares seals 56 of the mask 16 sealably engaged against the nares of a user during

sleep. As illustrated, a generally tensile force may be applied between the mask 16

and the housing 12 to sealably engage the mask 16 within the nares of a user. The

tube 18 as illustrated is vertically adjustable by a rotatable fitting SO rotatably secured

to the housing 12 and threaded Iy engaged with the tube 18 and permit adjustment

along a substantially vertical axis. An adjustment member 66 allows adjustment of

the position of the tube 18 and/or mask 16 to be made closer or further from the face

as well as the angle relative to the plane of the face in order to accommodate differing

anatomy. The housing 12 encloses a blower 14, not shown, within a housing interior

72. A battery 60 is also secured to the housing 12. The housing 12 defines a lower

surface 24 configured with an approximately ninety (90) degree curve 78 to conform

to the shape of head between the forehead and crown. A pad 74 is secured to the

lower surface 24 of the housing 12 to provide, in some embodiments, a more

comfortable contact with a users head. A mount 22 in the form of support bands 32 is

secured through fittings 76 in the form of eyelets to the pad 74. The support bands 32

of the mount 22 include a circumferential band 42 and a first and a second stabilizing

band 52. The circumferential band 42 is generally configured to extend about at least

a portion of the circumference of a user's head. The pad 74 is secured to the

circumferential band 42 at a location toward the anterior portion of the pad 74. Each

of the ends of the support bands 32 may be provided with hook and loop type

fasteners, for example, on opposing sides of the support bands 32 to among other

thing permit the adjustability of length and/or tension when the support bands 32 are

secured through fittings 76. The first and second lateral stabilizing bands 52 are

generally configured to stabilize the posterior portion of the pad 74 on the head of a

user. The first and second lateral stabilizing bands 52 may each define at least a first

end and a second end. The first and second lateral stabilizing bands 52 may be

integral with or may be adjustably secured to the circumferential band 42 at their first



ends. The second ends of each of the first and second lateral stabilizing bands 52 may

be secured to a posterior portion of the pad 74. The housing 12 defines a housing air

inlet 82 to communicate air into the housing interior 72. The housing air inlet 82 is

positioned on a substantially dorsal surface of the housing 12. The housing air inlet

72 may communicate air directly into a blower inlet 54 of the blower 14 secured

within the housing 12. A control interface 48 is also positioned on a lateral surface of

the housing 12. As illustrated, the control interface 48 may include one or more

controls 58. The controls 58 may be shaped, textured or otherwise configured to

permit a user to differentiate between the controls 58 by touch, orientation, or

sequence as in a menu sequence with a touch screen approach. The blower 14 is

secured within the housing 12 with the blower inlet 54 in fluid communication with

the housing inlet 82 and the blower outlet 64 in fluid communication with the

pressurized air passage 28 defined by the housing 12. The combination tube 18/mask

support 20 extends downward from the housing 12 from which the first end of the

combination tube 18/mask support 20 is adjustably secured to position the second end

of the combination tube 18/mask support 20 and mask 16 at a desired location relative

to the nose of a user. The mask passage 36 defined by mask 16 is in fluid

communication with pressurized air passage 28 at the second end of the combination

tube 18/mask support 20. As illustrated, the pressurized air passage 28 is in fluid

communication with the mask passage 36 at the mask inlet 36. A first and a second

mask seal 56 configured to permit the passage of pressurized define each of a first and

second mask outlet 46, respectively, to sealably engage a nares of a user.

As particularly illustrated in Figures 3 to 5B for exemplary purposes, the mask

16 is secured relative to the housing 12 by an air delivery tube 18 that is integrally

formed with the housing 12. As illustrated in Figure 3, the tube 18 is supported by

substantially rigid mask supports 20 to maintain the mask 16 sealably engaged around

the nose of a user during sleep. One or more adjustment members 66 may be

provided on one or more of the housing 12, the mask 16, the air delivery tube 18, or

the mask support 20. Such as for example, an adjustment member 66 in the form of a

vertical adjustment member 102 may be provided to adjust the positioning of mask 16

up and down and a horizontal adjustment member 100 may be provided to adjust the

closeness of the mask 16 or other structure to the face of a user. As illustrated in

Figures 4A to 5B, the tube 18 is supported by substantially rigid mask supports 20 to



maintain the nares seals 56 of the mask 16 sealably engaged against the nares of a

user during sleep. The housing 12 encloses a blower 14, not shown, within a housing

interior 72 defined by the housing 12. The housing 12 defines a lower surface 24

configured with a downward curve 78 toward the front portion to substantially

conform to the shape of head between the forehead and crown. A pad 74 is secured to

the lower surface 24. A mount 22 in the form of support bands 32 is secured to the

housing 12. The support bands 32 of the mount 22 include a circumferential band 42

and a first and a second stabilizing band 52. The circumferential band 42 is generally

configured to extend about at least a portion of the circumference of a user's head.

The housing 12 is secured to the circumferential band 42 at a location toward the

anterior portion of the housing 12. An adjustable attachment may be provided on a

posterior portion of the circumferential band 42. The first and second lateral

stabilizing bands 52 are generally configured to stabilize the posterior portion of the

housing 12 on the head of a user. The first and second lateral stabilizing bands 52

may each define at least a first end and a second end. The first and second lateral

stabilizing bands 52 may be integral with or may be adjustably secured to the

circumferential band 42 at their first ends. The second ends of each of the first and

second lateral stabilizing bands 52 may be secured to a posterior portion of the

housing 12. The housing 12 defines a housing air inlet 82 to communicate air into the

housing interior 72. The housing air inlet 82 is positioned on an upper surface of the

housing 12. The housing air inlet 82 may communicate air directly into a blower inlet

54 of the blower 14 within the housing 12. The blower 14 is secured within the

housing 12 with the blower inlet 54 in fluid communication with the housing inlet 82

and the blower outlet 64 in fluid communication with the pressurized air passage 28

defined by the housing 12. The tube 18 and the mask support 20 extend forward and,

then, downward from the housing 12 to which the first end of the tube 18 and the

mask support 20 are secured. The mask support 20 is generally configured to position

the mask 16 near or over the nose of a user when worn by the user. The mask passage

36 defined by mask 16 is in fluid communication with pressurized air passage 28

defined through the tube 18 at the second end of the tube 18. As illustrated, the

pressurized air passage 28 is in fluid communication with the mask passage 36 at the

mask inlet 36. A first and a second mask seal 56 configured to permit the passage of

pressurized air define each of a first and second mask outlet 46, respectively, to

sealably engage the face of a user about the nose as illustrated in Figure 3 and within



the nares of a user as illustrated in Figures 4A to 5B.

As particularly illustrated in Figures 5A and 5B for exemplary purposes, the

control interface 48 is provided as a remote control. The control interface 48 may

include one or more controls 58. Further, the embodiment of Figure 5A is shown

with a remotely positionable DC converter 100 including a power cord extending to a

power source 80 such as a household wall outlet. The embodiment of Figure SB is

shown with a remotely positionable battery 60.

As particularly illustrated in Figure 6 for exemplary purposes, the housing 12,

shown in cross-section, may be configured to enclose and/or secure multiple

components of the positive airway pressure apparatus 10 within a housing interior 72.

As illustrated, the housing 12 may include a base 30 and a cover 40 which define the

housing interior 72 as the open space between the base 30 and cover 40 when secured

to one another. The lower surface 24 of base 30 may define a curve 78 to conform to

aspects of the head of a user. A pad 74 may be secured directly to the lower surface

24 of the base 30. The pad 74 may conform to the curve 78 oh the lower surface 24

of the base 30. The blower 14, the mask 16, the air delivery tube 18 (not shown), the

mask support 20 (not shown), the humidifier 90 and other components of positive

airway pressure apparatus 10 may be secured directly or indirectly to the housing 12

of positive airway pressure apparatus 10. As illustrated, the components are secured

directly or indirectly to the base 30 or the cover 40 of the housing 12. The

components are also in communication with one another as will be recognized by

those skilled in the art upon review of the present disclosure. In certain aspects, the

communication may be to transfer power, electrical or mechanical. In other aspects,

the communication may be to communicate data. In other aspects, the

communication may be to communicate mechanical forces. A battery 60 is

removably secured within the rear portion of the housing 12 with at least a portion of

the battery 60 extending into housing interior 72. The battery 60 is in electrical

communication either directly or indirectly with each of the components which

require electrical power for operation. The blower 14 may be secured within a rear

portion of a base 30 of the housing 12 as well as to the cover of the housing 40. The

blower motor 44 is secured to the base 30 and the air pressurizing assembly 34 is

secured to the cover 40 for exemplary purposes. The blower motor 44 is connected to

the air pressurizing assembly 34 to permit the blower motor 44 to confer power to the



air pressurizing assembly 34. The blower motor 44 is in electrical communication

with the battery 60. A sound deadening material 84 may be provided within at least a

portion of the housing interior 72. In certain aspects, the sound deadening material 84

may be positioned about at least a portion of the blower 14. The sound deadening

S material 84 may be injection-molded foam. The control unit 38 is positioned in an

anterior portion of the housing interior 72 and is secured to the base 30. The control

unit 38 is in communication with blower motor 44 to provide control signals to the

blower motor 44. The control unit 38 is in electrical communication with the battery

60. The control interface 48 is secured to an anterior portion of the cover 40 for

0 exemplary purposes. The controls 58 of the control interface 48 are generally

positioned and configured to permit a user to access the controls 58. The control

interface 48 is in communication with the control unit 38 to at least provide control

signals to the control unit 38. The control interface 48 is also in electrical

communication with the battery 60. The control unit 38 is in communication with

5 humidification pump 94 and/or humidification humidifier heater 96 to provide control

signals to the humidification pump 94 and/or humidification humidifier heater 96.

The humidification pump 94 and/or humidification humidifier heater 96 is in

electrical communication with the battery 60. A noise cancellation speaker 86 and, in

some aspects, a microphone 88 may be provided for purposes of noise cancellation.

0 An output may be produced by the control unit 38 to generate a mitigating or

cancelling waveform from the noise cancellation speaker 86 to reduce or eliminate the

noise perceived by the user from the operation of the blower 14 and/or humidifier 90.

In certain aspects, the microphone 88 may produce a signal indicative of the noise

produced by the blower 14 and/or humidifier 90. The signal may be processed by the

5 control unit 38 and an output produced by the control unit 38 to generate a mitigating

or cancelling waveform from the noise cancellation speaker 86 to reduce or eliminate

the noise perceived by the user from the operation of the blower 14 and/or humidifier

90.

As particularly illustrated in Figure 7 for exemplary purposes, the housing 12

0 of the respiratory therapy apparatus 10 may have a modular configuration. The

modular configuration, as illustrated, includes the base 30 in the form of a head

mounted platform module 110 to which the mask support 20 and the mount 22 are

secured. One or more modules may be secured to the head mounted platform module



110. As illustrated, a humidification module 112 and a blower module 114 are

secured to the head mounted platform module 110. The humidifier module 112 may

be independent from blower module 114, as shown, or contained in a common

module (not shown). Humidifier module 112 and blower module 114 may be

5 connected .together by one or more of screws, bolts, snaps, slots, or not physically

attached together, but for the blower outlet 64 being in communication with the

humidifier inlet 104 through pressurized the air passage 28. The lower surface 24 of

the head mounted platform module 110 may define a curve 78 to conform to aspects

of the head of a user. A pad 74 may be secured directly to the lower surface 24 of the

head mounted platform module 110. The pad 74 may conform to the curve 78 on the

lower surface 24 of the head mounted platform module 110. The humidification

module 112 defines a housing interior 72 in which the humidifier 90 and other

components may be secured. The blower module 114 defines a housing interior 72 in

which for the blower 14, the control unit 38, and the battery 60 are secured for

S exemplary purposes and in which other components may be secured. The

humidification module 112 and the blower module 114 may be removably attached to

the head mount platform module 110. The humidification module 112 and/or the

blower module 114 may be attached to the head mount platform module 110, one

another or to other components with one or more attachments 120. The attachments

0 120 may be in the form of screws, bolts, snaps, slots, sleeves, hook and loop type

fasteners, various fittings and couplers or other engagement mechanisms as will be

recognized by those skilled in the art upon review of the present disclosure. The

attachments 120 may further include dampers or may function as dampers to mitigate

or prevent the transmission of vibration between modules. As illustrated, the air

5 delivery tube 18 is secured in fluid communication with the humidifier outlet 106 and

the blower outlet 64 is in fluid communication with the humidifier inlet 104 to form a

pressurized air passage 28 extending between the blower 14 and the mask 16. To

form the pressurized air passage 28, the various components may in various fittings

and/or couplers to permit the sealed engagement of abutting portions of modules 112,

0 114, air delivery tube 18, or other tubing or components of the positive airway

pressure apparatus that may be associated with defining the pressurized air passage

28. A battery 60 may reside within blower module 114 as illustrated, may be

associated with other modules, may be provided in an independent battery module, or

may be provided remotely as will be recognized by those skilled in the art upon



review of the present disclosure. A sound deadening material 84 may be provided

within at least a portion of the housing interior 72 of at least one of the blower module

114 and the humidifier module 112. The sound deadening material 84 may be

injection-molded foam. In certain aspects, the sound deadening material 84 may be

positioned about at least a portion of the blower 14.

As illustrated in Figure 8 for exemplary purposes, a variety of components

may be positioned secured to or remote from housing 12 in accordance with aspects

of the present inventions. As illustrated, blower 14, control unit 38, control interface

48, battery 60, humidifier 90, and various sensors may be secured to housing 12.

Also, control interface 48, battery 60, humidifier 90, and various sensors or

components thereof may be remote from housing 12. Those skilled in the art will

recognize additional components that may be included with positive airway pressure

apparatus 10 that may be secured to or remote from the housing 12 upon review of the

present disclosure which are in accordance with aspects of the present inventions.

To use a positive airway pressure apparatus 10 in accordance with the present

inventions, a user may secure the housing 12, the blower 14 and the mask 16 to his or

her head. The mask 16 is positioned in communication with the airways of the user.

The positive airway pressure apparatus 10 may be configured to administer one or

more positive airway pressure therapies, including: continuous positive airway

pressure therapy (CPAP), bilevel positive airway pressure therapy (BPAP), automatic

positive airway pressure therapy (autoPAP), proportional positive airway pressure

therapy (PPAP), non-invasive ventilation and/or other positive airway pressure

therapies as will be recognized by those skilled in the art upon review of this

disclosure. In certain aspects, the mask 16 may be sealingly secured over one or more

aspects of the user's face. The seal is typically sufficient to prevent substantial

leaking of pressurized air from the interface of the mask 16 and the user's anatomy

such that effective positive airway pressure therapy can be administered to the user.

The user then initiates the positive airway pressure therapy. The pressure may be

initiated by hitting a start button secured to the housing 12 or on a remote control or

otherwise as will be recognized by those skilled in the art upon review of the present

disclosure. The pressure in the user's airways is then increased to a therapeutically

efficacious level. Typically, this is between 4 and 20 cm of water. In certain aspects,

the pressure may increase to therapeutic levels immediately upon hitting the start



button. In other aspects, the pressure may increase from an initially low or non-

therapeutic level to therapeutic levels after a delay. The pressure may be increased

gradually or may be immediately increased from atmospheric or slightly higher

pressure to a therapeutic pressure. In certain therapies, the pressure may be

modulated within or between breath cycles and/or in accordance with the sleep cycle

of a user as will be recognized by those skilled in the art upon review of the present

disclosure. This modulation may be in response to input from sensors into the control

unit of the positive airway pressure apparatus 10.

The foregoing discussion discloses and describes merely exemplary

embodiments of the present invention. Upon review of the specification, one skilled

in the art will readily recognize from such discussion, and from the accompanying

drawings and claims, that various changes, modifications and variations can be made

therein without departing from the spirit and scope of the invention as defined in the

following claims.



CLAIMS

What is claimed is:

1. An apparatus, comprising:

a housing (12) adapted to be secured on the head of a user, the housing (12)

defining a lower housing surface (24);

a blower (14) configured for the administration of positive airway pressure

therapy, the blower (14) secured to the housing (12) to be retained on the head of a

user, the blower defining a blower inlet (54) and a blower outlet (64);

a mask (16) secured relative to the housing (12), the mask (16) defining a

mask inlet (36), a mask passage (26) and a mask outlet (46), the mask inlet (36) in

fluid communication with the blower outlet (64) of the blower (14), the mask (16)

configured to sealably engage the user over an airway of the user to communicate

pressurized air to the airway in administration of a positive airway pressure therapy.

2. An apparatus, as in Claim 1, further comprising a mount (22) configured to

secure the housing (12) relative to a head of a user.

3. An apparatus, as in Claim 2, further comprising an air delivery tube (18)

secured to at least the mask (16) and the air delivery tube (18) defining at least a

portion of a pressurized air passage (28) extending between the blower (14) and the

mask (16).

4. An apparatus, as in Claim 2, the mount (22) comprising at least one support

band (32).

5. An apparatus, as in Claim 4, the support bands (32) comprising at least one

chin strap (62).

6. An apparatus, as in Claim 2, the further comprising a humidifier (90) secured

to the housing (12).

7. An apparatus, as in Claim 2, further comprising a control unit (38) in

communication with a noise cancellation speaker (86), the control unit (38)

configured to provide an output to the noise cancellation speaker (86) to produce a

waveform to at least mitigate a sound produced by at least the blower (14).

8. An apparatus, as in Claim 7, further comprising a microphone (88) in



communication with the control unit (38), the microphone (88) configured to provide

an output indicative of the sound produced by at least the blower (14) and the control

unit (38) configured to process the output from the microphone (88) to produce the

output to the noise cancellation speaker (86) to produce the waveform to at least

mitigate the sound produced by at least the blower (14).

9. An apparatus, as in Claim 1, further comprising the housing (12) defining a

housing interior (72) and a sound deadening material (84) positioned within at least a

portion of the housing interior (72).

10. An apparatus, as in Claim 1, further comprising a Helmholtz type resonator

(68) in communication with the blower outlet (64).

11. An apparatus, as in Claim 1, further comprising the housing (12) configured to

enclose at least a portion of a blower (12).

12. An apparatus, as in Claim 1, the housing (12) comprising a base (30) and a

cover (40).

13. An apparatus, as in Claim 1, the housing (12) comprising at least a base (30).

14. An apparatus, as in Claim 13, further comprising the blower (14) secured to

the base (30) and the base (30) defining the lower surface (24) configured to conform

to the head of a user.

15. An apparatus, as in Claim 13, the base (20) comprising a head mount platform

module ( 110).

16. An apparatus as in Claim 14, the housing (12) comprising a blower module

( 114) removably secured to the head mount platform module ( 110).

17. An apparatus as in Claim 15, the housing ( 12) comprising a blower module

( 114) and a humidifier module ( 112), the blower module ( 114) and the humidifier

module ( 1 12) removably secured to the head mount platform module ( 110).
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