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PATIENT INTERFACE DEVICE INCLUDING A MODULAR HUB INTERFACE

CROSS-REFERENCE TO RELATED APPLICATIONS

[01] This patent application claims the priority benefit under 35 U.S.C. § 119(e)

of U.S. Provisional Application No. 61/549,430 filed on October 20, 201 1, the contents

of which are herein incorporated by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

[02] The present invention relates to respiratory patient interface devices, and,

in particular, to a respiratory patient interface device including a modular hub interface

having a minimal profile.

2 . Description of the Related Art

[03] There are numerous situations where it is necessary or desirable to deliver

a flow of breathing gas non-invasively to the airway of a patient, i.e., without intubating

the patient or surgically inserting a tracheal tube in their esophagus. For example, it is

known to ventilate a patient using a technique known as non-invasive ventilation. It is

also known to deliver continuous positive airway pressure (CPAP) or variable airway

pressure, which varies with the patient's respiratory cycle, to treat a medical disorder,

such as sleep apnea syndrome, in particular, obstructive sleep apnea (OSA), or congestive

heart failure.

[04] Non-invasive ventilation and pressure support therapies involve the

placement of a patient interface device including a mask component on the face of a

patient. The mask component may be, without limitation, a nasal mask that covers the

patient's nose, a nasal cushion that rests beneath the patient's nose (such as a "pillows"

style nasal cushion having nasal prongs that are received within the patient's nares or a

"cradle" style nasal cushion that rests beneath and covers the patient's nares), a nasal/oral

mask that covers the nose and mouth, or a full face mask that covers the patient's face.

The patient interface device interfaces the ventilator or pressure support device with the

airway of the patient through tubing, so that a flow of breathing gas can be delivered from



the pressure/flow generating device to the airway of the patient. It is known to maintain

such devices on the face of a wearer by a headgear having one or more straps adapted to

fit over/around the patient's head.

[05] For such patient interface devices, a key engineering challenge is to balance

patient comfort against mask stability. This is particularly true in the case of treatment of

OSA, where such patient interface devices are typically worn for an extended period of

time. Known mask assemblies, for example, typically include a cushion member designed

to comfortably form a seal with the patient's face, and a hub which is joined to the cushion

member and structured to receive the tubing or conduit. The hub is typically made of

relatively hard material, whereas the cushion member is soft to promote patient comfort.

However, known hubs tend to be excessively large, such that the hub extends outwardly

from the patient's face farther than desired, making for an undesirably bulky assembly.

The hub also extends laterally outwardly with respect to the cushion perimeter. If the hub

extends too far, and/or if the hub-to-cushion member interface is not ideal, patient comfort

is compromised. In addition, hub/cushion assemblies are often limited with respect to the

type of elbow connections and/or frame members they can be employed with.

SUMMARY OF THE INVENTION

[06] Accordingly, it is an object of the present invention to provide a patient

interface device that overcomes the shortcomings of conventional patient interface

devices. This object is achieved according to one embodiment of the invention by

providing a patient interface device including a modular hub having a minimal profile.

[07] It is yet another object of the present invention to provide a method of

delivering a flow of breathing gas that does not suffer from the disadvantages associated

with conventional techniques. This object is achieved by providing a method that includes

delivering a flow of breathing gas to a patient using a patient interface device having a

cushion member and a modular hub with a minimal profile.

[08] In one embodiment, a patient interface device is provided that includes a

cushion member and a modular hub. The cushion member includes a first side, a second

side, and a first outer perimeter. The first side is structured to form a seal with a patient's



face for delivering a flow of breathing gas to the patient. The modular hub is attached to

the second side of the cushion member, and includes a receiver and a second outer

perimeter. The second outer perimeter of the modular hub is disposed inward of the first

outer perimeter of the cushion member when the patient interface device is viewed from a

front elevation perspective.

[09] The patient interface may further include a frame member having a fluid

coupling device. The receiver is structured to connect the modular hub to the fluid

coupling device. The fluid coupling device may be an elbow, wherein the receiver of the

modular hub is structured to provide a snap fit connection with the elbow, thereby

removably securing the modular hub and the cushion member to the frame member.

[10] In another embodiment, a method of delivering a flow of breathing gas to a

patient is provided that includes generating the flow of breathing gas, delivering the flow

of breathing gas to a patient interface device, and forming a seal between the patient's face

and the first side of the cushion member. The patient interface device has a cushion

member and a modular hub. The cushion member includes a first side, a second side, and

a first outer perimeter. The modular hub is attached to the second side of the cushion

member, and includes a receiver and a second outer perimeter. The second outer

perimeter of the modular hub is disposed inward of the first outer perimeter of the cushion

member when the patient interface device is viewed from a front elevation perspective.

[11] These and other objects, features, and characteristics of the invention, as

well as the methods of operation and functions of the related elements of structure and the

combination of parts and economies of manufacture, will become more apparent upon

consideration of the following description and the appended claims with reference to the

accompanying drawings, all of which form a part of this specification, wherein like

reference numerals designate corresponding parts in the various figures. It is to be

expressly understood, however, that the drawings are for the purpose of illustration and

description only and are not intended as a definition of the limits of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS



[12] FIG. 1 is a simplified view of a system adapted to provide a regimen of

respiratory therapy to a patient according to one exemplary embodiment of the invention;

[13] FIG. 2 is a front isometric view of a cushion member and modular hub

assembly forming a part of the patient interface system of FIG. 1;

[14] FIG. 3 is a side elevation view of the cushion member and modular hub

assembly of FIG. 2;

[15] FIG. 4 is a front elevation view of the cushion member and modular hub

assembly of FIG. 2;

[16] FIG. 5 is a bottom elevation view of the cushion member and modular hub

assembly of FIG. 2;

[17] FIG. 6 is a section view taken along line 6-6 of FIG. 4; and

[18] FIG. 7 is a section view taken along line 7-7 of FIG. 4 .

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[19] As used herein, the singular form of "a", "an", and "the" include plural

references unless the context clearly dictates otherwise. As used herein, the statement that

two or more parts or components are "coupled" shall mean that the parts are joined or

operate together either directly or indirectly, i.e., through one or more intermediate parts

or components, so long as a link occurs. As used herein, "attached" and "directly

coupled" mean that two elements are directly in contact with each other. As used herein,

"fixedly coupled" or "fixed" means that two components are coupled so as to move as one

while maintaining a constant orientation relative to each other.

[20] As used herein, the word "unitary" means a component is created as a

single piece or unit. That is, a component that includes pieces that are created separately

and then coupled together as a unit is not a "unitary" component or body. As employed

herein, the statement that two or more parts or components "engage" one another shall

mean that the parts exert a force against one another either directly or through one or

more intermediate parts or components. As employed herein, the term "number" shall

mean one or an integer greater than one (i.e., a plurality).



[21] Directional phrases used herein, such as, for example and without

limitation, top, bottom, left, right, upper, lower, front, back, and derivatives thereof, relate

to the orientation of the elements shown in the drawings and are not limiting upon the

claims unless expressly recited therein.

[22] A system 2 adapted to provide a regimen of respiratory therapy to a patient

according to one exemplary embodiment is generally shown in FIG. 1. System 2 includes

a flow generating device 4, a delivery conduit 6, and a patient interface device 8. Flow

generating device 4 is structured to generate a flow of breathing gas and may include,

without limitation, ventilators, constant pressure support devices (such as a continuous

positive airway pressure device, or CPAP device), variable pressure devices (e.g.,

BiPAP®, Bi-Flex®, C-Flex™, or A-Flex™ devices manufactured and distributed by

Philips Respironics of Murrysville, Pennsylvania), and auto-titration pressure support

devices. Conduit 6 is structured to communicate the flow of breathing gas from flow

generating device 4 to patient interface device 8 through conduit 6. Conduit 6 and patient

interface device 8 are often collectively referred to as a patient circuit.

[23] In FIG. 1, patient interface device 8 is a nasal/oral mask. However, other

types of patient interface devices, such as, for example and without limitation, a full face

mask, which facilitates the delivery of the flow of breathing gas to the airway of a patient,

may be alternatively employed, without departing from the scope of the present invention.

[24] In accordance with one non-limiting example embodiment of the invention,

shown and described with reference to FIGS. 1-7, patient interface device 8 includes a

cushion member 10, having a first side 12, a second side 14, and a first perimeter 16. First

side 12 is structured to form a seal with the patient's face (partially shown in simplified

form in FIG. 1) for delivering a flow of breathing gas to the patient. A modular hub 20 is

attached (e.g., without limitation, molded; glued or otherwise suitably bonded) to second

side 14 of cushion member 10. As shown, for example, in FIGS. 2, 4 and 5, modular hub

20 includes a receiver 22 and a second outer perimeter 24.

[25] Referring to FIG. 4, it will be appreciated that second outer perimeter 24

of modular hub 20 is disposed inward of first outer perimeter 16 of cushion member 10,



when patient interface device 8 is used from a front elevation respective, as shown. More

specifically, modular hub 20 fits within outer perimeter 16 of cushion member 10, thereby

reducing the lateral profile of the assembly. Among other benefits, this simplifies and

improves installation and removal of patient interface device 8, for example, with respect

to frame 30 and/or fluid coupling device 40, shown in the example of FIG. 1. The

modular design of cushion member 10 and modular hub 20 enables patient interface device

8 to be readily employed with a wide variety of different frame members (e.g., without

limitation, frame member 30 of FIG. 1) and/or fluid coupling devices (e.g., without

limitation, elbow 40 of FIG. 1). In FIG. 1, fluid coupling device 40 is an elbow, wherein

receiver 22 of modular hub 20 is structured to provide a snap fit connection with elbow

40, thereby removably securing modular hub 20 and cushion member 10 to frame member

30.

[26] It will be appreciated, therefore, that the design of cushion member 10 and

modular hub 20 of patient interface 8 is intended to have a minimum profile for providing

maximum stability and comfort. More specifically, modular hub 20 does not extend

laterally outwardly beyond outer perimeter 16 of cushion member 10 (best shown in the

front elevation view of FIG. 4), and it also has a relatively low profile (e.g., height, when

viewed from the bottom elevation view of FIG. 5). That is, modular hub 20 only extends

or protrudes outwardly, with respect to second side 12 of cushion member 10, a relatively

minimal distance. This allows for a patient interface design, wherein the patient interface 8

is closer to the patient's face than known patient interface designs (not shown).

[27] In addition to the aforementioned minimum profile attributes of patient

interface 8, modular hub 20 is also provided with a relatively soft perimeter edge 60

(FIGS. 6 and 7), to further enhance comfort and safety while patient interface device 8 is

in use. Specifically, modular hub 20 is made from a first material (e.g., without limitation,

plastic) having a first hardness, and cushion member 10 is made from a second material

(e.g., without limitation, rubber) having a second hardness, wherein the first hardness of

modular hub 20 is greater or harder than the second hardness of cushion member 10.

Accordingly, a portion of second side 14 of cushion member 10 preferably overlays edge



60 of second outer perimeter 24 of modular hub 20, as shown in FIGS. 6 and 7. In this

manner, second outer perimeter 24 of modular hub 20 is wrapped or otherwise suitably

covered with relatively soft material (e.g., without limitation, silicon). Thus, edge 60 is

disposed at an inward location and is covered or otherwise suitably softened to enhance

patient comfort.

[28] Preferably, the interface 50 between modular hub 20 and cushion member

10 is generally seamless, as shown for example, in FIGS. 2-7. In other words, modular

hub 20 and cushion 10 each have a substantially similar contour, or shape, at the location

where modular hub 20 is attached to cushion member 10. Consequently, a very smooth

and soft transition or interface 50 is provided between the two components. It will

therefore be appreciated that this is what is meant by interface 50 being referred to as

generally seamless. Such smooth or generally seamless nature of interface 50 will be

further appreciated with reference to the section views of FIGS. 6 and 7.

[29] Accordingly, patient interface device 8 provides a modular design, which

can be readily employed with a wide variety of frame members (e.g., without limitation,

frame member 30 of FIG. 1) and/or fluid coupling devices (e.g., without limitation, elbow

40 of FIG. 1). Patient interface device 8 also has a minimum profile such that it is

disposed relatively close to patient's face, and has a soft outer perimeter 16 to enhance

patient comfort and safety while in use.

[30] In the claims, any reference signs placed between parentheses shall not be

construed as limiting the claim. The word "comprising" or "including" does not exclude

the presence of elements or steps other than those listed in a claim. In a device claim

enumerating several means, several of these means may be embodied by one and the same

item of hardware. The word "a" or "an" preceding an element does not exclude the

presence of a plurality of such elements. In any device claim enumerating several means,

several of these means may be embodied by one and the same item of hardware. The mere

fact that certain elements are recited in mutually different dependent claims does not

indicate that these elements cannot be used in combination.



Although the invention has been described in detail for the purpose of

illustration based on what is currently considered to be the most practical and preferred

embodiments, it is to be understood that such detail is solely for that purpose and that the

invention is not limited to the disclosed embodiments, but, on the contrary, is intended to

cover modifications and equivalent arrangements that are within the spirit and scope of the

appended claims. For example, it is to be understood that the present invention

contemplates that, to the extent possible, one or more features of any embodiment can be

combined with one or more features of any other embodiment.



What is Claimed is:

1. A patient interface device (8), comprising:

a cushion member (10) including a first side (12), a second side (14), and a

first outer perimeter (16), the first side being structured to form a seal with a patient's face

for delivering a flow of breathing gas to the patient; and

a modular hub (20) attached to the second side of the cushion member, the

modular hub including a receiver (22) and a second outer perimeter (24), wherein the

second outer perimeter of the modular hub is disposed inward of the first outer perimeter

of the cushion member when the patient interface device is viewed from a front elevation

perspective.

2 . The patient interface device of claim 1, further comprising a frame

member (30) having a fluid coupling device (40); and wherein the receiver is structured to

connect the modular hub to the fluid coupling device.

3. The patient interface device of claim 2, wherein the fluid coupling

device is an elbow (40); and wherein the receiver of the modular hub is structured to

provide a snap fit connection with the elbow, thereby removably securing the modular hub

and the cushion member to the frame member.

4 . The patient interface device of claim 1, wherein the modular hub and

the cushion each have a substantially similar contour at the location where the modular

hub is attached to the cushion member.

5. The patient interface device of claim 1, wherein the interface (50)

between the modular hub and the cushion member is generally seamless.



6. The patient interface device of claim 1, wherein the modular hub is

made from a first material having a first hardness; wherein the cushion member is made

from a second material having a second hardness; and wherein the first hardness is greater

than the second hardness.

7 . The patient interface device of claim 6, wherein the second outer

perimeter of the modular hub is wrapped in silicon.

8. The patient interface device of claim 1, wherein the second outer

perimeter of modular hub defines an edge (60); and wherein a portion of the second side

of the cushion member overlays the edge.

9. A method of delivering a flow of breathing gas to a patient, comprising:

generating the flow of breathing gas;

delivering the flow of breathing gas to a patient interface device (8), the

patient interface device having a cushion member (10) and a modular hub (20), the

cushion member including a first side (12), a second side (14), and a first outer perimeter

(16), the modular hub being attached to the second side of the cushion member, the

modular hub including a receiver (22) and a second outer perimeter (24), wherein the

second outer perimeter of the modular hub is disposed inward of the first outer perimeter

of the cushion member when the patient interface device is viewed from a front elevation

perspective; and

forming a seal between the patient's face and the first side of the cushion

member.

10. The method according to claim 9, wherein the patient interface device

further includes a frame member (30) having a fluid coupling device (40); and wherein the

receiver is structured to connect the modular hub to the fluid coupling device.



11. The method according to claim 10, wherein the fluid coupling device is

an elbow (40); and wherein the receiver of the modular hub is structured to provide a snap

fit connection with the elbow, thereby removably securing the modular hub and the

cushion member to the frame member.

12. The method according to claim 9, wherein the modular hub and the

cushion each have a substantially similar contour at the location where the modular hub is

attached to the cushion member.

13. The method according to claim 9, wherein the interface (50) between

the modular hub and the cushion member is generally seamless.

14. The method according to claim 9, wherein the modular hub is made

from a first material having a first hardness; wherein the cushion member is made from a

second material having a second hardness; and wherein the first hardness is greater than

the second hardness.

15. The method according to claim 14, wherein the second outer perimeter

of the modular hub is wrapped in silicon.

16. The patient interface device of claim 9, wherein the second outer

perimeter of modular hub defines an edge (60); and wherein a portion of the second side

of the cushion member overlays the edge.











International application No

PCT/IB2012/055558

A. CLASSIFICATION O F SUBJECT MATTER
INV. A61M16/06
ADD.

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols

A61M

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

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

EPO-Internal , WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

WO 2011/060479 Al (RESMED LTD [AU] ; EVES 1-8
MATTHEW [AU] ; D SOUZA ERROL SAVIO ALEX
[AU] ; WEH) 26 May 2011 (2011-05-26)
f i gures 1-1 t o 1-12, 2-5
paragraph [0236] - paragraph [0247]
paragraph [0339] - paragraph [0345]

W0 2004/096332 Al (RESMED CO LTD) 1-8
11 November 2004 (2004-11-11)
f i gures 1 ,7,8
paragraph [0183] paragraph [0191]
paragraph [0204] paragraph [0213]
paragraph [0220] paragraph [0225]
paragraph [0229]
paragraph [0264]

/ -

X Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents :
"T" later document published after the international filing date or priority

date and not in conflict with the application but cited to understand
"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L" document which may throw doubts on priority claim(s) orwhich is step when the document is taken alone
cited to establish the publication date of another citation or other " document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

5 February 2013 13/02/2013

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016 Liess, Helmar



International application No

PCT/IB2012/055558

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

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

US 2007/221226 Al (HANSEN NORMAN [US] ET 1-8
AL) 27 September 2007 (2007-09-27)
f i gures 1-7
paragraph [0023] - paragraph [0026]
paragraph [0039] - paragraph [0041]

US 2011/220110 Al (FRATER ROBERT HENRY 1-6
[AU] ET AL) 15 September 2011 (2011-09-15)
f i gures 1 ,2,34
paragraph [0094] - paragraph [0099]
paragraph [0102] - paragraph [0106]
paragraph [0171]

US 2010/108072 Al ( D S0UZA ERR0L SAVI0 1-6
ALEX [AU] ET AL) 6 May 2010 (2010-05-06)
f i gures 6-8,22-26
paragraph [0096] - paragraph [0101]
paragraph [0131] - paragraph [0136]

US 2008/302365 Al (COHEN ERIC D [US] ET 1-8
AL) 11 December 2 8 (2008-12-11)
f i gures 1-4, 10
paragraph [0032] - paragraph [0037]
paragraph [0051]



International application No.

PCT/ I B2012/055558INTERNATIONAL SEARCH REPORT

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect o f certain claims under Article 17(2)(a) for the following reasons:

1 . Xj Claims Nos.: -
because they relate to subject matter not required to be searched by this Authority, namely:

see FU RTH ER I N FORMATI ON sheet PCT/ SA/2 10

□ Claims Nos.:
because they relate to parts o f the international application that d o not comply with the prescribed requirements t o such

an extent that n o meaningful international search can b e carried out, specifically:

□ Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences o f Rule 64(a).

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

□ A s all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

I I all searchable claims oould be searched without effort justifying a n additional fees, this Authority did not invite payment o f
additional fees.

A s only some o f the required additional search fees were timely paid by the applicant, this international search report covers

' ' o nnllyy tthhoossee ccllaaiimmss ffoorr wwhhiicchh ffee<es were paid, specifically claims Nos.:

No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I |The additional search fees were accompanied by the applicant's protest and, where applicable, the
' ' payment o f a protest fee.

TThhee aaddddiittiioonnaall sseeaarrcclh fees were accompanied by the applicant's protest but the applicable protest
' '' ffeeee wwaass nnoott ppaaiidd wwiitthhin the time limit specified in the invitation.

j INo protest accompanied the payment o f additional search fees

Form PCT/ISA/21 0 (continuation o f first sheet (2)) (April 2005)



International Application No. PCT/ IB2Q12/ 055558

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

Continuati on of Box I I . 1

Cl aims Nos. : 9-16

Method claims 9 t o 16 are catered t o medi cal methods for treatment of
human or animal body. For thi s reason they rel ate t o a subject-matter
considered by thi s Authori t y t o be covered by the provi sions of Rule
39 . 1( i ) PCT, wherein no search and therefore no exami nati on, Rule
66. 1(e) PCT and Rule 67. 1(iv) , shal l be requi red.



International application No
Information on patent family members

PCT/IB2012/055558

Patent document Publication Patent family Publication
cited in search report date member(s) date

WO 2011060479 Al 26-05-2011 102725017 A 10-10-2012
2501425 Al 26-09-2012

2012222680 Al 06-09-2012
2011060479 Al 26-05-2011

W0 2004096332 Al 11-11-2004 AU 2004234183 Al 11- 11--2004
CN 101987221 A 23- 03--2011
DE 202004021829 Ul 26- 05·-2011
EP 1624919 Al 15- 02--2006
EP 2514471 A2 24- 10·-2012
EP 2522383 Al 14- 11--2012

P 4734229 B2 27- 07·-2011
P 2006525040 A 09- 11--2006
P 2011041850 A 03- 03·-2011

NZ 578600 A 25- 02--2011
NZ 588137 A 24- 02·-2012
US 2006201514 Al 14- 09·-2006
US 2011030692 Al 10- 02·-2011

O 2004096332 Al 11- 11--2004

US 2007221226 Al 27-09-2007 NONE

US 2011220110 Al 15-09-2011 AU 2005253641 Al 29--12·-2005
CN 101389369 A 18--03·-2O09
EP 1765443 Al 28--03·-2007

P 2008502380 A 31--01--2O08
J P 2011104404 A 02--06·-2011
NZ 551715 A 25--02·-2011
NZ 587820 A 30--03·-2012
US 2007215161 Al 20--09·-2007
US 2011220110 Al 15--09·-2011
WO 2005123166 Al 29--12·-2005

US 2010108072 Al 6 -05- -2010 NZ 565507 A 30-06-2011
NZ 591992 A 30-11-2012
US 2010108072 Al 06-05-2010
WO 2007041751 Al 19-04-2007

US 2008302365 Al 11 -12- -2008 US 2008302365 Al 11-12-2008
WO 2008153755 Al 18-12-2008


	abstract
	description
	claims
	drawings
	wo-search-report

