IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents Atty. Dkt.: PTB-4398-1485
P.O. Box 1450 Date: July 31, 2014
Alexandria, VA 22313-1450

Attached for filing is the UTILITY patent application of:
Inventor: D'SOUZA et al.

Entitled: MASK SYSTEM

including the attachments as noted below:

Application and Signed Documents

41 pages of Specification, Claims and Abstract (including 21 numbered claims)

81 sheets of Drawing(s) (Figures 1 - 45)

X Declaration [ ] Combined Declaration and Assignment (submitted via EPAS) [_] Verified Translation of Declaration
1 Newly executed; [X] A copy from a prior application (37 CFR 1.63(d))

[] Assignment and Recordation Form Cover Sheet (paper filing) [[] Assignment (submitted via EPAS)

X] Power of Attorney [] 37 CFR 3.73(b) or 37 CFR 3.73(c) Statement [X] General Power of Attorney Transmittal Letter

X Application Data Sheet

[ English Translation

Priority Claim (Domestic and/or Foreign) (must be included in Application Data Sheet)

X Provisional/Nonprovisional Application(s) are identified in attached Application Data Sheet

X Continuation/Division/Continuation-In-Part parent application(s) are identified in attached Application Data Sheet
X PCT/foreign application(s) is/are identified in attached Application Data Sheet

X Incorporation by Reference statement is in the specification or Preliminary Amendment

X] Copy the incorporation by reference from the specification or Preliminary Amendment and insert text here:

This application is a continuation of U.S. Application No. 13/964,280, filed August 12, 2013, which is a
continuation of U.S. Application No. 13/745,077, now U.S. Patent 8,528,561, filed on January 18, 2013, which is a
continuation of U.S. Application No. 12/736,024, now U.S. Patent 8,550,084, filed on September 2, 2010, which is
the U.S. National Stage of PCT/AU2009/00241, filed February 27, 2009, which claims benefit to U.S. Provisional
Application Nos. 61/064,406, filed March 4, 2008, 61/071,893, filed May 23, 2008, and 61/136,617, filed September
19, 2008, each of which is incorporated herein by reference in its entirety.

Certified Copy/Copies

[[] Certified copy(ies) of foreign application(s) attached

[] Certified copy(ies) filed on in prior Application No. filed

[] Interim copy(ies) of priority document(s) (effective March 16, 2013)

[] Request to Retrieve Electronic Priority Application(s) (for a non-EPO priority doc that is of record in an EPO application
or a non-JPO priority document that is of record in a JPO application)

Prior U.S. Application(s)
[[] Request under 37 CFR 1.48(a) to delete inventor(s) named in prior application
[ Petition filed in prior application to extend its life to ensure co-pendency of parent application

Preliminary Amendment
[ Preliminary Amendment (Please enter the attached Preliminary Amendment prior to calculation of claims fees.)

Information Disclosure Statement

X Information Disclosure Statement (IDS) and Form(s) PTO/SB/08
[] Copies of newly cited publications, other than U.S. patents and U.S. patent application publications, are attached
] English language and/or "concise explanation" is/was provided for each foreign language document

X] Form(s) PTO/SB/08 listing the references cited in the parent application(s) (for continuing cases)

Other Documents

] Non-Publication Request

] Nucleotide and/or Amino Acid Sequence Submission [ ] Computer Readable Form (CRF)/[] Specification Sequence
Listing on [[] CD-ROM or CD-R (2 copies) or [_] Paper/[_] Statements verifying identity of above copies

[] Authorization to Permit Access to Search Results by the European Patent Office (EPO) (Form PTO/SB/69)
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Atty. Dkt. PTB-4398-1485

X Other (itemize each attachment): Certification and Request for Prioritized Examination Under 37 CFR 1.102(e)

Small Entity
[ Applicant claims "small entity" status. [] "Small entity" statement(s) attached

Micro Entity
] Applicant claims "micro entity" status. [] Micro entity certification statement filed herewith.

Fee Calculation

FILING FEE IS BASED ON CLAIMS AS FILED LESS ANY HEREWITH CANCELED

Utility Basic Filing Fee $280.00 (1011) $ 280.00
$140.00 (2011) $70.00 (4011)$70.00 (3011)

Utility Search Fee $600.00 (1111)/$300.00 (2111)/$ 150.00 (3111) $  600.00

Utility Examination Fee $720.00 (1311)/$360.00 (2311)/$ 180.00 (3311) $  720.00

Utility Application Size Fee ($400.00)for each additional 50 pages that exceeds 100 pages):

Paper filing: Total pages: 0-100 = 0 $0.00 (1081)/ $0.00 (2081) /$0.00 (3081) $

Surcharge for Paper Filing $400.00 (1090)/$200.00 (2090)/$200.00 (3090)

E-filing:

Total pages: 122 *.75 = 92—-100 = 0/50 = 0 $0.00(1081)  $0.00 (2081)/$ 0.00 (3081)  §

Total effective claims 21 - 20 (at least 20) = 1 x$ 80.00 = $80.00 (1202)/$40.00 (2202)/$ 20.00 $ 80.00
(3202)

Independent claims 1 -3 (atleast3) = 0 x$  420.00 = $0.00 (1201)/$0.00 (2201)/$ 0.00 (3201) $

If any proper multiple dependent claims now added for first time, add $780.00 (1203)/$390.00 (2203)/$ 195.00 (3203) $

(ignore improper)

Request for Prioritized Examination $4000.00 (1817) $  4000.00

Processing Fee for Prioritized Examination $140.00 $ 140.00

TOTAL FEE § 5,820.00
X] CREDIT CARD OR DEPOSIT ACCOUNT PAYMENT (CREDIT CARD FORM ATTACHED IF PAPER FILING).

Extension of Time

Any future submission requiring an extension of time is hereby stated to include a petition for such time extension.

Deposit Account Authorization

The Commissioner is hereby authorized to charge any deficiency, or credit any overpayment, in the fee(s) filed, or
asserted to be filed, or which should have been filed herewith (or with any paper hereafter filed in this application by this
firm) to Deposit Account No. 14-1140. However, authorization is NOT given hereby to charge any extra claims fees
or multiple dependent claims fees.

Correspondence Address: NIXON & VANDERHYE P.C.

Customer Number: | 23117 | By Attorney: Paul T. Bowen, Reg. No. 38,009
Telephone: (703) 816-4000

Facsimile: (703) 816-4100

PTB:tim Signature: /Paul T. Bowen/
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

MASK SYSTEM

First Named Inventor/Applicant Name:

Errol Savio Alex D'SOUZA

Filer:

Paul Thomas Bowen/Tanja Majca

Attorney Docket Number:

PTB-4398-1485

Filed as Large Entity

Track | Prioritized Examination - Nonprovisional Application under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Su:)j-;'s(tsa)l in
Basic Filing:
Utility application filing 1011 1 280 280
Utility Search Fee 1111 1 600 600
Utility Examination Fee 1311 1 720 720
Request for Prioritized Examination 1817 1 4000 4000
Pages:
Claims:
Claims in Excess of 20 1202 1 80 80

Miscellaneous-Filing:
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Description Fee Code Quantity Amount Sut—;’;(tsa)l in
Publ. Fee- Early, Voluntary, or Normal 1504 1 0 0
PROCESSING FEE, EXCEPT PROV. APPLS. 1830 1 140 140
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 5820
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Electronic Acknowledgement Receipt

EFS ID: 19735465
Application Number: 14447673
International Application Number:
Confirmation Number: 3036
Title of Invention: MASK SYSTEM

First Named Inventor/Applicant Name:

Errol Savio Alex D'SOUZA

Customer Number:

23117

Filer:

Paul Thomas Bowen/Tanja Majca

Filer Authorized By:

Paul Thomas Bowen

Attorney Docket Number: PTB-4398-1485
Receipt Date: 31-JUL-2014
Filing Date:
Time Stamp: 09:09:16

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $5820

RAM confirmation Number 8238
Deposit Account 141140

Authorized User

BOWEN, PAULT.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:
Document .. . File Size(Bytes Multi Pages
Document Description File Name ( y V . . 9
Number Message Digest | Part/.zip| (ifappl.)
4398-1485_Track_1_T itt 118572
1 TrackOne Request - rIaPCDE —ransmitta no 2
! b45b0f040a88e0d5001bc03ch4b89538657]
Oacef
Warnings:
Information:
4398-1485_P OfAtt 212137
2 Power of Attorney - o:ivfer orney- no 2
p 32bde7ada5ef7{82f38fd249f1a0aca59d424)
374
Warnings:
Information:
1507751
3 Oath or Declaration filed 4398-1485_Declaration.pdf no 5
74b3bede8bchc87c89cd5b9bc773a528e6 4
be988
Warnings:
Information:
4398-1485_Applicati Data_§ 1561914
_— - _Application_Data_!
4 Application Data Sheet heet.PDF no 9
cdeec69260e0c306a793a3¢1a0fc61287853)]
Sbel
Warnings:
Information:
o 216979
4398-1485_Specification_for_c
5 - R yes 41
ontinuation.pdf
6ab728cd09¢671382999ab2a189cac0df1d
94665
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 37
38 40
Abstract M1 M
Warnings:
Information:
. o 1200169
6 Drawings-only bla.ck and white line 4308-1485_Drawings.pdf o 81
drawings
e512775d1312bdce7294b238a82d8db 144
3c7e50
Warnings:
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Information:

. ) 480322
4398-1485_Information_Disclo
7 yes 41
sure_Statement.pdf
23fd3559¢85cd3d2571¢cf2cc83551530ee16|
ad8b
Multipart Description/PDF files in .zip description
Document Description Start End
Transmittal Letter 1 6
Information Disclosure Statement (IDS) Form (SB08) 7 41
Warnings:
Information:
4398-1485_Applicati T >8669
8 Transmittal of New Application - —nppication_frans no 2
mittal.pdf
031d2223b9fed32b0e59db5d5¢27536302
63698
Warnings:
Information:
42180
9 Fee Worksheet (SB06) fee-info.pdf no 2
619aed4075fc9920efe2c298aee8635d8a5f|
d72e
Warnings:
Information:
Total Files Size (in bytes):l 5398693

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Doc Code: PA
Document Description: Power of Attorney

TRANSMITTAL FOR POWER OF ATTORNEY TO ONE OR MORE
REGISTERED PRACTITIONERS

NOTE: This form is to be submitted with the Power of Attorney by Applicant form (PTO/AIA/82BY) to identify the
application to which the Power of Attorney is directed, in accordance with 37 CFR 1.5. If the Power of Attorney by
Applicant form is not accompanied by this transmittal form or an equivalent, the Power of Attorney will not be
recognized in the application.

Application Number Continuation of 13/964,280

Filing Date Herewith

First Named Inventor Errol Savio Alex D'Souza

Title IMASK SYSTEM
Art Unit Unassigned
Examiner Name Unassigned

Attorney Docket Number [PTB-4398-1485

SIGNATURE of Applicant or Patent Practitioner

Signature Paul T. Bowen/ Date  [July 31, 2014

Name Paul T. Bowen Telephone |703-816-4019

Registration Number|[38, 009

NOTE This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.

[ *Total of 1 forms are submitted.

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by
the public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.11 and 1.14. This collection is estimated to take 3 minutes to complete, including gathering, preparing, and submitting the
completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of
time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA
22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

2382160
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Doc Code: PA..

. . PTO/AIA/B2B (07-13)
Document Description: Power of Attorney Approved for usa through 11/30/2014, OMB 0B51-0051
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Papenwork Reduction Act of 1985, no persons are required to respond to & collection of information unlass it displays a vatid OMB contro} number

POWER OF ATTORNEY BY APPLICANT

| hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal {etter or
the boxes below.

Application Number Filing Date

(Note: The boxes above may be left blank if information [s provided on form PTO/AIA/B2A.)

| hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attorney(s) or agent(s), and
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in
the attached transmittal letter (form PTO/AIA/82A) or identified above:
. 23117

Un

D | hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attorney(s) or agent(s), and to transact
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the
attached transmitial letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIA/82C.)

Please recognize or change the correspondence address for the application identifled in the attached transmittal
letter or the boxes ahove to:

The address assaciated with the above-mentioned Customer Number

OR .
D The address associated with Customer Number: 1
OR
Firm or ’
Individual Name’
Address B
City | State | Zip
Country
Telephone l Email l

| am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box):

Resmed Limited

I____] Inventor or Joint Inventor (title not required below)

l____] Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below)
Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer’s title if applicant is a juristic entity)

L___] Person Who Otherwise Shows Sufficlent Proprietary Interest {e.g., a petition under 37 CFR 1.46(b)(2) was granted in the
application or is toncurrently being filed with this document) (provide signer's title If applicant is a juristic entity)
e _SIGNATURE of Applicant for Patent

The undersigned (whose title is suppiied belom/is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity).

Signature Ly S [ Date (Optional) | 17 VUADLC | 2071/
Name Mi-p /L Ao vaRK
Title Ve i?qe,-famew? AnNtewecone ()o,ayeqTﬁ A LG (owmsesc

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements
and certifications. If more than one applicant, use multiple forms.

Totai of 1 forms are submitted,

This collection of information is required by 37 CFR 1.181, 1,32, and 1.33. Tha Information Is required to obtain or retain & banefil by the public which is to file (and by the
USPTO lo process) an applicativi. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimaied to take 3 minutes to complets,
including gathering, preparing, und submitting the completed application ferm to the USPTQ. Time will vary depending upon the individual case, Any comments on the amaunt
of time you require {o complete this form and/or suggestions for reducing this burden, shouid be sent to the Chief Information Officer, U.S, Palent and Trademark Office, U.S,
Department of Cornmerce, P,O. Box 1450, Alexandria, VA 22313-1450, 00 NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner
for Patants, P.O. Box 1450, Alvxandria, VA 22313-1450,

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.

Page 9



DOCKET NO. PTB-4398-1303

Doc code: Cath
Document Description: Oath or declaration flled

Attorney Docket Number PTB-4398-1303
First Named Inventor Eva NG

INVENTOR’S DECLARATION FOR UTILITY OR DESIGN PATENT APPLICATION (37 CFR 1.63)
USING AN APPLICATION DATA SHEET (37 CFR 1.76)

XI Declaration Submitted With Initial Filing
GR
[T} Declaration Submitted After Initial Filing (surcharge (37 C.F.R. § 1.16(f)) required)

MASK SYSTEM

{Titie of the Invention)

As a below named inventor, [ hereby declare that
This declaration is directed to:

B4 The attached application.

OR

[0 United States Application Number or PCT Internaticnal application number
filed on .

The above-identified application was made or authorized to be made by me
| believe | am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowiedge that any wilfful false statement made in this declaration is punishabie under 18 U.5.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned 1o avoid submitting personal information in document filed in a parent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never
required by the USPTO to support a petition or an application. If this type of personal information is inciuded in documents
submitted to the USPTO, petitioners/applicants should consider redacting such personal information from the documents
before submitting them to the USPTQ, Petition/applicant is advised that the record of a patent application is availabie to
the public after publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is
made in the application) or issuance of a patent. Furthermore, the record from an abandoned application may also be
available to the public if the application is referenced in a published application or an issued patent (see 37 CFR 1.14)
Checks and credit card authorization forms PTO-2038 submitted for payment purposes are not retained in the application
file and therefore are not publicly available. Petitioner/applicant is advised that documents which form the record of a
patent application (such as the PTO/SB/01) are placed into the Privacy Act system of records DEPARTMENT OF
COMMERCE, COMMERCE-PAT-7, System name: Patent Application Files. Documents not retained in an application file
(such as the PT0O-2038) are placed into the Privacy Act system of COMMERCE/PAT-TM-10, System name: Deposit
Accounts and Electronic Funds Transfer Profiles

Legal Name of Additional Joint Inventor, if any:

(E.g., Given Name (first and middle (if any)) and Family Name or Surpame)

Errol Savio Alex D'SQUZA

inventar's Signature: .
¥ T . e ey Ly R
2 O @l e VeV Jol 2

"Note: PTO Rules state "A person may not execute an oath or declaration for an application unless thai person has
reviewed and understands the contents of the application, including the claims, and is aware of the duty to disclose 1o the
Office all information known to the perscn to be material to patentability as defined in [37 CFR} § 1.58."

Page 10



DOCKET NO. PTB-4398-1303

Doc code: Oath
Document Description: Oath or declaration filed

Attorney Docket Number FTB-4398-1303
First Named Inventor Eva NG

INVENTOR'S DECLARATION FOR UTILITY OR DESIGN PATENT APPLICATION (37 CFR 1.63)
USING AN APPLICATION DATA SHEET (37 CFR 1.76)

Declaration Submitted With Initial Filing
OR
(] Declaration Submitted After Initial Filing {surcharge (37 C.F.R. § 1.16(f)) required)

MASK SYSTEM

(Title of the Invention)

As a below named inventor, { hereby declare that:
This declaration is directed to:

[ The attached application,

OR

{7 United States Application Number or PCT International application number
filed on .

The above-identified application was made or authorized 1o be made by me.
{ believe | am the original inventor or an original joint inventor of a claimed invention in the apptication

| hereby acknowlecge that any willful false statement made in this declaration Is punishable under 18 U.S.C. 1001
oy fine or imprisonment of not mare than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in document filed in a parent application that may
contribute to identily theft. Personal information such as social security numbers, bank account numbers, or credit card
numbers (other than a check or credit card authorization form PT0-2038 submitted for payment purposes) is never
required by the USPTO to support a petition or an application. If this type of personal information is included in documents
submitted to the USPTO, petitioners/applicants should consider redacting such personal information from the documents
before submitting them to the USPTO. Petition/applicant is advised that the record of a patent application is available to
the public after pubtication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a)is
made in the application) or issuance of a patent, Furthermore, the record from an abandoned application may also be
available to the public if the application is referenced in a pubtished application or an issued patent (see 37 CFR 1.14).
Checks and credit card authorization forms PT0O-2038 submitted for payment purposes are not retained in the application
file and therefore are not publicly available. Petitioner/applicant is advised that documents which form the record of a
patent application (such as the PTO/SB/01) are placed into the Privacy Act system of records DEPARTMENT OF
COMMERCE, COMMERCE-PAT-7, System name: Patent Application Files. Documents not retained in an application file
(such as the PTO-2038) are placed into the Privacy Act systern of COMMERCE/PAT-TM-10, System name: Deposit
Accounts and Electronic Funds Transfer Profiles.

Legal Name of Additional Joint Inventor, if any:

(E.g., Given Name (first and middle (if any)) and Family Name or Surname)

Matthew EVES
Inventor's Signature: //:/ ‘;?{Zﬁﬂ, Date,
SRR I
ALLTF / #e

"Note: PTO Rules state "A person may not execute an oath or declaration for an application unless that person has
reviewed and understands the contents of the application, including the claims, and is aware of the duty to disclose to the
Office all information known to the person to be material to patentability as defined in [37 CFR} § 156"
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DOCKET NO. PTB-4398-1303

Doc code: Oath
Document Description: Oath or declaration filed

Attorney Docket Number PTB-4398-1303
First Named Inventor Eva NG

INVENTOR’S DECLARATION FOR UTILITY OR DESIGN PATENT APPLICATION (37 CFR 1.63)
USING AN APPLICATION DATA SHEET (37 CFR 1.76)

B Declaration Submitted With initial Filing
OR
[] Deciaration Submitted After Initial Filing (surcharge (37 C.F.R. § 1.16(f)) required)

j MASK SYSTEM B

(Title of the Invention)

As a below named inventor, | hereby declare that:
This declaration is directed to:

X The atiached application,

OR

[ United States Application Number or PCT International application number
filed on .

The above-identified application was made or autherized to be made by me.
| betieve | am the original inventor or an original jaint inventor of a claimed invention in the application.

| hereby acknowledge that any willful faise statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not mare than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in document filed in a parent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never
required by the USPTO to support a petition or an appfication. If this type of personal information is included in documents
submitted to the USPTO, petitioners/applicants should consider redacting such personal information from the documents
before submitting them to the USPTO. Petition/applicant is advised that the record of a patent application is available to
the public after publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is
made in the application) or issuance of a patent. Furthermore, the record from an abandoned application may also be
available to the public if the application is referenced in a published application or an issued patent (see 37 CFR 1,14).
Checks and credit card authorization forms PT0-2038 submitted for payment purposes are not retained in the application
file and therefore are not publicly available. Petitioner/applicant is advised that documents which form the record of a
patent application (such as the PTO/SB/01) are placed into the Privacy Act system of records DEPARTMENT OF
COMMERCE, COMMERCE-PAT-7, System name: Patent Application Files. Documents not retained in an application file
(such as the PTO-2038) are placed into the Privacy Act system of COMMERCE/PAT-TM-10, System name: Deposit
Accounts and Electronic Funds Transfer Profiles.

Legal Name of Additional Joint Inventor, If any:

(E.g.. Given Name (first and middie (if any)) and Family Name or Sumame)

David James LOCKWOOD

inventor's Signature: ~

) \ r\ \ Date:
Dmx;k \{;\zwb\ N A Y BTN N \%

"Note: PTO Rules state "A person may not execute an oath or declaration for an application unless that person has
reviewed and understands the contents of the application, including the claims, and is aware of the duty to disclose to the
Office all information known to the person to be material to patentability as defined in [37 CFR] § 1.66."

2079114
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DOCKET NO. PTB-4398-1303

Doc code: Oath
Document Description: Qath or declaration filed

Attorney Docket Number PTB-4398-1303
First Named Inventor Eva NG

INVENTOR’S DECLARATION FOR UTILITY OR DESIGN PATENT APPLICATION (37 CFR 1.63)
USING AN APPLICATION DATA SHEET (37 CFR 1.76)

Declaration Submitted With Initial Filing
OR
[} Declaration Submitted After Initial Filing (surcharge (37 C.F.R. § 1.16(f) required)

; MASK SYSTEM
L

(Titie of the Invention)
As a befow named inventor, | hereby declare that:
This declaration is directed to:
50 The attached application,
OR

[ United States Application Number or PCT international application number
filed on

The above-identified application was made or authorized to be made by me.
I believe | am the original inventor or an original joint inventor of a claimed invention in the application

| hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C., 1001
by fine or imprisonment of not more than five (5) years, or both

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in document filed in @ parent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card
numbers (other than a check or credit card authorization form PT0-2038 submitted for payment purposes) is never
required by the USPTO to support a petition or an application. if this type of personal information is included in documents
submitted to the USPTO, petitioners/applicants should consider redacting such personal information from the documents
befere submitting them to the USPTQ. Petition/applicant is advised that the record of a patent application is available to
the public after publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is
made in the application) or issuance of a patent. Furthermore, the record from an abandoned application may also be
available to the public if the application is referenced in a published application or an issued patent (see 37 CFR 1.14).
Checks and credit card authorization forms PTO-2038 submitted for payment purposes are not retained in the application
file and therefore are not publicly available. Petitioner/applicant is advised that documents which form the record of a
patent application (such as the PTO/SB/01) are placed into the Privacy Act system of records DEPARTMENT OF
COMMERCE, COMMERCE-PAT-7, System name: Patent Application Files. Documents not retained in an application file
(such as the PTO-2038) are placed into the Privacy Act system of COMMERCE/PAT-TM-10, System name: Deposit
Accounts and Electronic Funds Transfer Profiles.

Legal Name of Additional Joint inventor, if any:

(E.g.. Given Name (first and middle (if any)} and Family Name or Surname)

Zoran VALCIC

Inventor's Signature: Date:

& m/a(\'f«w{u «::tj C,‘/*'é?

"Note: PTO Rules state "A person may not execute an oath or declaration for an application uniess that person has
reviewed and understands the contents of the application, incfuding the claims, and is aware of the duty to disclose to the
Office all information known tc the person to be material to patentability as defined in [37 CFR] § 1.56."
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DOCKET NO. PTB-4398-1303

Doc code: QOath
Document Description: Qath or declaration fited

Attorney Docket Number PTB-4398-1303
First Named Inventor Eva NG

INVENTOR’S DECLARATION FOR UTILITY OR DESIGN PATENT APPLICATION (37 CFR 1.83)
USING AN APPLICATION DATA SHEET (37 CFR 1.76)

Declaration Submitted With Initial Filing
OR
[ Declaration Submitted After Initial Filing (surcharge (37 C.F R. § 1.16(f)) required)

MASK SYSTEM ‘.

{Title of the invention)

As a below named inventor, | hereby declare that:
This declaration is direcled to:

¥ The attached application,

OR

[} United States Application Number or PCT International application number
filed on

The above-identified appiication was made or authorized to be made by me
| betieve | am the original inventor or an original joint inventor of a claimed inventicn in the application.

| hereby acknowledge that any willful faise statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in document filed in a parent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never
required by the USPTO to support a petition or an application. If this type of personal information is inciuded in documents
submitted to the USPTOQ, petitioners/applicants should consider redacting such personal information from the documents
before submitting them to the USPTO. Petition/applicant is advised that the record of a patent application is available to
the public after publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is
made in the application) or issuance of a patent. Furthermore, the record from an abandoned application may alsc be
available to the public if the application is referenced in a published application or an issued patent (see 37 CFR 1.14).
Checks and credit card authorization forms PTQ-2038 submitted for payment purposes are not retained in the application
file and therefore are not publicly available. Petitioner/applicant is advised that documents which form the record of a
patent application {such as the PTO/SB/01) are placed into the Privacy Act system of records DEPARTMENT OF
COMMERCE, COMMERCE-PAT-7, System name: Patent Application Files. Documents not retained in an application file
{such as the PTO-2038) are placed into the Privacy Act system of COMMERCE/PAT-TM-10, Systern name: Deposit
Accounts and Eiectronic Funds Transfer Profiles

Legal Name of Additional Joint Inventor, if any:

(E.g.. Given Name (first and middle (if any)) and Family Name or Surname)

C Jaime T aa s Graeme WEHBEH

Inventor's Signature: { Py Date:

"Note: PTO Rules state "A person may not execute an oath or declaration for an application unless that person has
reviewed and understands the contents of the application, inciuding the claims, and is aware of the duty to disciose to the
Office all information known to the person to be material to patentability as defined in [37 CFR] § 1.56."
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PTO/AIA/14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

) ) Attorney Docket Number | PTB-4398-1485
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MASK SYSTEM

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.}

Inventor Information:
Inventor 1

Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Errol Savio Alex D'SOUZA
Residence Information (Select One) () US Residency (&) Non US Residency () Active US Military Service
City  |Sydney Country of Residence i AU

Mailing Address of Inventor:

Address 1 ¢/o ResMed Limited

Address 2 1 Elizabeth Macarthur Drive

City Bella Vista, New South Wales | State/Province |
Postal Code 2153 | Country i | AU

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Matthew EVES
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City |sydney Country of Residence i AU

Mailing Address of Inventor:

Address 1 c/o ResMed Limited

Address 2 1 Elizabeth Macarthur Drive

City Bella Vista, New South Wales | State/Province |
Postal Code 2153 | Country i | AU

R
Inhventor 3

Legal Name

EFS Web 2211
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Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

PTB-4398-1485

Application Number

Title of Invention | MASK SYSTEM
Prefix| Given Name Middle Name Family Name Suffix
David James LOCKWOOD

Residence Information {Select One) () US Residency

(® Non US Residency () Active US Military Service

City Gosford

Country of Residence i AU

Mailing Address of Inventor:

Address 1 Unit 2, 14 Pacific St,
Address 2 Wamberal, New South Wales
City Gosford | State/Province |
Postal Code 2260 | Country i | AU
Inventor 4
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Zoran VALCIC
Residence Information (Select One) () US Residency () Non US Residency () Active US Military Service
City  |Sydney Country of Residence i AU
Mailing Address of Inventor:
Address 1 c/o ResMed Limited
Address 2 1 Elizabeth Macarthur Drive
City Bella Vista, New South Wales | State/Province |
Postal Code 2153 | Country i AU
Inventor 5
Legal Name
Prefix| Given Name Middle Name Family Name Suffix

Jamie

Graeme

WEHBEH

Residence Information (Select One) () US Residency

(® Non US Residency () Active US Military Service

City

Sydney

Country of Residence i AU

Mailing Address of Inventor:

Address 1 c/o ResMed Limited

Address 2 1 Elizabeth Macarthur Drive

City Bella Vista, New South Wales | state/Province |
Postal Code 2153 | Country i | AU
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PTO/AIA/14 (12-13)
Approved for use through 01/31/2014. OMB 0651-0032
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | PTB-4398-1485

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MASK SYSTEM

All Inventors Must Be Listed - Additional Inventor Information blocks may be 3
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 23117

Email Address | | AddEmail |  |Remove Email

Application Information:

Title of the Invention MASK SYSTEM

Attorney Docket Number| PTB-4398-1485 Small Entity Status Claimed [ ]
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets {if any) 81 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country i
filed application

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

[] 35U.8.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires

publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

EFS Web 2.2.11
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PTO/AIA/14 (12-13)

Approved for use through 01/31/2014. OMB 0651-0032
U.8. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number

PTB-4398-1485

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MASK SYSTEM

Please Select One: (¢) Customer Number | (O US Patent Practitioner ‘ (O Limited Recognition (37 CFR 11.9)

Customer Number 23117

Domestic Benefit/National Stage Information:

by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

This section allows for the applicant to either claim benefit under 35 US.C. 119(e), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required

When referring to the current application, please leave the application number blank.

Prior Application Status

Remove

Application Number Continuity Type

Prior Application Number

Filing Date (YYYY-MM-DD)

Continuation of

13964280

2013-08-12

Prior Application Status | Patented

Remove

o | conuyrpe [ Preipelcon [ D) | et |
13964280 Continuation of 13745077 2013-01-18 8528561 2013-08-10
Prior Application Status | Patented Remove
Romher Continuity Type e umber (YYFiY"\r:?MDI\?I-t[e)D) Patent Number (Y\IKSS\L'I?MLI)\?}SD)
13745077 Continuation of 12736024 2010-09-02 8550084 2013-10-08
Prior Application Status | Expired
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}
12736024 a 371 of intemnational PCT/AU2009/000241 2008-02-27
Prior Application Status | Expired
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}
PCT/AU2009/000241 Claims benefit of provisional 61064406 2008-03-04
Prior Application Status | Expired
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}
PCT/AU2009/000241 Claims benefit of provisional 61071893 2008-05-23
Prior Application Status | Expired
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD}
PCT/AU2009/000241 Claims benefit of provisional 61136617 2008-09-19

by selecting the Add button.

Additional Domestic Benefit/National Stage Data may be generated within this form

Add

Foreign Priority Information:
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Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | PTB-4398-1485

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MASK SYSTEM

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application
that is eligible for refrieval under the priority document exchange program (PDX) Ithe information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(h)(1) and {2). Under the FDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)}1).

| Remove |
Application Number Country | Filing Date (YYYY-MM-DD) Access Code (if applicable)
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition
Applications

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 16, 2013.

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March

18, 2013, will be examined under the first inventor to file provisions of the AlA.

Authorization to Permit Access:

[] Authorization to Permit Access to the Instant Application by the Participating Offices

EFS Web 2.2.11
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Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | PTB-4398-1485

Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention MASK SYSTEM

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPQO), the Korean Intellectual Property Office (KIFO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14{c) and (h). This box should not be checked if the applicant
does not wish the EPO, JPO, KIPO, WIFPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h){(3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-{d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing this Authorization.

Applicant Information:

FProviding assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant 1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

(&) Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

O Person to whom the inventor is obligated to assign. O Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here.

Organization Name ResMed Limited

Mailing Address Information:

Address 1 1 Elizabeth Macarthur Drive

Address 2

City Bella Vista, New South Wales State/Province

Country || AU Postal Code 2153
Phone Number Fax Number
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Attorney Docket Number | PTB-4398-1485

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MASK SYSTEM

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Cffice.

Assignee 1

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent
application publication . An assignee-applicant identified in the "Applicant Information” section will appear on the patent application
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Country i Postal Code

Phone Number Fax Number

Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by v
selecting the Add button.

Signature:

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and
certifications

Signature |/Paul T. Bowen/ Date (YYYY-MM-DD)| 2014-07-31
First Name | Paul Last Name | Bowen Registration Number | 38009
Additional Signature may be generated within this form by selecting the Add button. Add
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L Attorney Docket Number | PTB-4398-1485
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention MASK SYSTEM

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTC. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES CR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.8.C. 552)
and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence tc a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request invelving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.8§.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the Internaticnal Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency’s responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2804 and 2906. Such disclosure shall be made in accordance with the
GS8A regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, tc the public after either publication of the application pursuant|
to 35 U.S.C. 122(b) or issuance of a patent pursuant toc 35 U.5.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, tc the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open tc public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, tc a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a viclation or potential violation of law or regulation.
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MASK SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation of U.S. Application No. 13/964,280, filed
August 12, 2013, which is a continuation of U.S. Application No. 13/745,077, now U.S.
Patent 8,528,561, filed on January 18, 2013, which is a continuation of U.S. Application No.
12/736,024, now U.S. Patent §,550,084, filed on September 2, 2010, which is the U.S.
National Stage of PCT/AU2009/000241, filed February 27, 2009, which claims benefit to
U.S. Provisional Application Nos. 61/064,406, filed March 4, 2008, 61/071,893, filed May
23,2008, and 61/136,617, filed September 19, 2008, cach of which is incorporated herein by

reference in its entirety.

FIELD OF THE INVENTION
[0002] The present invention relates to a mask system used for treatment, e¢.g., of
Sleep Disordered Breathing (SDB) with Continuous Positive Airway Pressure (CPAP) or

Non-Invasive Positive Pressure Ventilation (NIPPV).

BACKGROUND OF THE INVENTION
[0003] Patient interfaces, such as a full-face or nasal mask systems, for use with
blowers and flow generators in the treatment of sleep disordered breathing (SDB), typically
include a soft face-contacting portion, such as a cushion, and a rigid or semi-rigid shell or
frame. In use, the interface is held in a sealing position by headgear so as to enable a supply
of air at positive pressure (e.g., 2-30 cm H,O) to be delivered to the patient's airways.
[0004] One factor in the efficacy of therapy and compliance of patients with therapy is
the comfort and fit of the patient interface.
[0005] The present invention provides alternative arrangements of mask systems to

enhance the efficacy of therapy and compliance of patients with therapy.

2369500
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SUMMARY OF THE INVENTION

[0006] One aspect of the invention relates to a mask system provided without a
forehead support adapted to engage the patient's forehead.

[0007] Another aspect of the invention relates to a mask system including a frame and
a shroud removably connected to the frame and adapted to attach headgear.

[0008] Another aspect of the invention relates to a mask system including a frame
defining a breathing chamber, a cushion provided to the frame and adapted to form a seal
with the patient's face, and a shroud provided to the frame. The shroud and the frame are co-
molded with one another. The frame is constructed of a first, relatively soft, clastomeric
material and the shroud is constructed of a second material that is more rigid than the frame.
At least a portion of the frame includes a concertina section having a plurality of folds. Each
of the folds has a side wall with the side walls of the folds becoming progressively longer
away from the patient's face.

[0009] Another aspect of the invention relates to a cushion module including a frame
defining a breathing chamber and a cushion adapted to form a seal with the patient's face.
The frame and the cushion are co-molded with one another. The cushion is constructed of a
first, relatively soft, elastomeric material and the frame is constructed of a second material
that is more rigid than the cushion. At least a portion of the frame includes a concertina
section.

[0010] Another aspect of the invention relates to a method for constructing a cushion
module. The method includes molding a first part of the cushion module with a first,
relatively soft, elastomeric material, co-molding a second part of the cushion module to the
first part with a second material that is more rigid than the first material, and molding at least
a portion of the second part to include a concertina section.

[0011] Another aspect of the invention relates to a shroud for a mask system including
a retaining portion structured to retain a frame, a pair of upper headgear connectors each
including an clongated arm and a slot at the free end of the arm adapted to receive a headgear
strap, and a pair of lower headgear connectors each adapted to attach to a headgear strap,
wherein the retaining portion, the upper headgear connectors, and the lower headgear

connectors are integrally formed as a one piece structure.
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[0012] Another aspect of the invention relates to a mask system including a frame
defining a breathing chamber, a cushion provided to the frame and adapted to form a seal
with the patient's face, a shroud provided to the frame and adapted to attach headgear, and an
elbow provided to the frame and adapted to be connected to an air delivery tube that delivers
breathable gas to the patient. The shroud includes a retaining mechanism structured to
establish a positive connection between the shroud and the frame.

[0013] Another aspect of the invention relates to a mask system including a frame
defining a breathing chamber and a cushion provided to the frame. The cushion is adapted to
engage at least a portion of the patient’s face. The cushion includes a base wall connected to
an undercushion layer and a membrane, wherein the membrane extends around the perimeter
of the cushion and contacts the patient’s face. The undercushion layer is positioned
underneath the membrane and supports the membrane. The under cushion layer provides
differential support to the membrane at predetermined regions of the face.

[0014] Another aspect of the invention relates to a mask assembly for use in medical
applications having a top and bottom ends defined by its position relative to a patient’s face,
wherein the mask assembly is connected to a plurality of flexible straps, which are adapted to
engage the patient’s head. The flexible straps engage at least two clongated rigid arms
integrally molded to a portion of the mask assembly, and wherein the clongated arms are
molded to the mask assembly proximal to the top end of the mask assembly.

[0015] Another aspect of the invention relates to a mask assembly for use in medical
applications including a main body connected to a cushion adapted to cover nose and/or
mouth and wherein the mask assembly is attached by a force substantially perpendicular
towards the face and wherein the force is approximately constant along the length of the mask
and is balanced by a portion of the cushion engaging the patient’s cheeks.

[0016] Another aspect of the invention relates to a cushion for use with a medical
mask including an outer membrane layer adapted to secalably engage a face and an
undercushion layer adapted to support the membrane layer. The membrane or undercushion
layer includes a surface positioned between the two layers adapted to allow the layers to slide
against the respective surface.

[0017] Another aspect of the invention relates to a mask system including a frame

defining a breathing chamber, a cushion provided to the frame and adapted to form a seal
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with the patient’s face, and a releasable shroud adapted to engage a portion of the outer
surface of the frame, wherein the shroud is connected to straps to position the mask system.
[0018] Another aspect of the invention relates to a mask assembly for use in medical
applications including an upper end and a lower end wherein the upper end is adapted to
cover the nose and the lower end is adapted to cover the mouth of a patient. The mask
assembly includes no forehead support and includes two stiffened members attached to the
upper end on opposed sides of the mask assembly, and wherein the stiffened members include
a general curved shape and adapted to avoid covering the patient’s field of vision.

[0019] Another aspect of the invention relates to a cushion for attaching to a medical
mask, wherein the cushion is flexible and includes a membrane attached to the circumference
of the cushion adapted to scal against the face of a patient, and at least one undercushion
adapted to support the membrane and positioned underneath the membrane to prevent
collapse of the membrane, in use. The membrane is softer than the undercushion. The
undercushion in the regions of nasal bridge or chin is between Omm and 30mm in height as
measured between the base and the tip of the undercushion.

[0020] Another aspect of the invention relates to a mask assembly for use in medical
applications including an upper end and a lower end wherein the upper end is adapted to
cover the nose and the lower end is adapted to cover the mouth of a patient. The mask
assembly includes no forchead support and includes two stiffened members attached to the
upper end on opposed sides of the mask assembly, and wherein the stiffened members include
a general curved shape and adapted to avoid covering the patient’s field of vision.

[0021] In an alternative embodiment, the mask system may include a headgear
connector or rigidizer structured to attach to the frame with a snap-fit, mechanical interlock,
friction fit, and/or grommet arrangement (e.g., constructed of rubber).

[0022] In an alternative embodiment, the mask system may include headgear having
an arrangement of straps constructed of silicone and/or Breath-O-Prene™ material.

[0023] Other aspects, features, and advantages of this invention will become apparent
from the following detailed description when taken in conjunction with the accompanying
drawings, which are a part of this disclosure and which illustrate, by way of example,

principles of this invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The accompanying drawings facilitate an understanding of the various
embodiments of this invention. In such drawings:

[0025] Fig. 1 is a front perspective view of a mask system according to an
embodiment of the present invention;

[0026] Fig. 1B is a perspective view showing the mask system of Fig. 1 with headgear

positioned on a patient’s head;

[0027] Fig. 1C is a cross-sectional view through the mask system of Fig. 1;

[0028] Fig. 1D is another cross-sectional view through the mask system of Fig. 1;
[0029] Fig. 1E is a side view of the mask system of Fig. 1;

[0030] Fig. 2 is a front perspective view showing the frame and cushion of the mask

system of Fig. 1;

[0031] Fig. 3 is an exploded perspective view of the mask system of Fig. 1 showing
the frame, cushion, shroud, and elbow;

[0032] Fig. 4 is another exploded perspective view of the mask system of Fig. 1
showing the frame, cushion, and shroud;

[0033] Fig. 5 is an exploded perspective view of the mask system of Fig. 1 showing

the shroud and assembled frame/cushion;

[0034] Fig. 6 is a front perspective view showing the shroud of the mask system of
Fig. 1;

[0035] Fig. 7 is a front perspective view showing the cushion of the mask system of
Fig. 1;

[0036] Fig. 8 is a cross-sectional view showing a portion of the cushion of Fig. 7;
[0037] Fig. 8B is a cross-sectional view through nasal bridge and chin regions of the

cushion of Fig. 7;

[0038] Fig. 9 is a plan view of headgear laid out flat according to an embodiment of
the present invention;

[0039] Fig. 10 is a front perspective view of a mask system according to another
embodiment of the present invention;

[0040] Fig. 11 is a front perspective view showing the frame of the mask system of

Fig. 10;
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[0041] Fig. 12 is a front view showing the frame of the mask system of Fig. 10;

[0042] Fig. 13 is a side view showing the frame of the mask system of Fig. 10;
[0043] Fig. 14 is a front perspective view showing the shroud of the mask system of
Fig. 10;

[0044] Fig. 15 is a front view showing the shroud of the mask system of Fig. 10;
[0045] Fig. 16 is a side view showing the shroud of the mask system of Fig. 10;
[0046] Fig. 17 is a rear perspective view showing the shroud of the mask system of
Fig. 10;

[0047] Figs. 18-1 to 18-2 are cross-sectional views showing in sequential relation

attachment of the shroud to the frame of the mask system of Fig. 10;

[0048] Figs. 19-1 to 19-4 arc cross-sectional views showing in sequential relation
attachment of the shroud to the frame of the mask system of Fig. 10;

[0049] Fig. 20 is a perspective view showing an alternative arrangement for attaching

the shroud to the frame;

[0050] Fig. 21 is a rear perspective view showing the shroud of the mask system of
Fig. 10;
[0051] Fig. 22 is a cross-sectional view showing attachment of the shroud to the

frame of the mask system of Fig. 10;

[0052] Fig. 23 is a cross-sectional view showing attachment of the shroud, frame, and
elbow of the mask system of Fig. 10;

[0053] Fig. 24 is a cross-sectional view showing an alternative arrangement for
attaching the shroud to the frame;

[0054] Fig. 25 is a front perspective view of a mask system according to another
embodiment of the present invention;

[0055] Fig. 26 is a rear perspective view of the mask system of Fig. 25;

[0056] Fig. 27 is a front perspective view of a mask system according to another

embodiment of the present invention;

[0057] Fig. 28 is an exploded view of the mask system shown in Fig. 27,
[0058] Fig. 29 is an enlarged front perspective view of the mask system shown in Fig.
17,
[0059] Fig. 30 is a side view of the mask system shown in Fig. 27;
6
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[0060] Figs. 31-1 is a rear view of a cushion according to an embodiment of the

present invention;

[0061] Fig. 31-2 is a front view of the cushion shown in Fig. 31-1 with a partial cut-
away;

[0062] Fig. 31-3 is a cross-section view through line 31-3-31-3 in Fig. 31-1;

[0063] Fig. 31-4 is a cross-section view through line 31-4-31-4 in Fig. 31-1;

[0064] Fig. 31-5 is a cross-section view through line 31-5-31-5 in Fig. 31-1;

[0065] Figs. 32-1 to 32-3 illustrate top, front, and side views respectively of a

concertina section according to an embodiment of the present invention;

[0066] Fig. 33 is a side view of a mask system according to a variation of the present
invention;
[0067] Fig. 34 illustrates a cushion including a concertina section according to an

embodiment of the present invention;

[0068] Figs. 35-1 to 35-3 are front, side, and rear views of a mask system according to
another embodiment of the present invention;

[0069] Fig. 36 is a perspective view of a shroud for a mask system according to an
embodiment of the present invention;

[0070] Figs. 37-1 to 37-3 are perspective, front, and side views of a mask system
according to another embodiment of the present invention;

[0071] Figs. 38-1 to 38-5 are perspective, front, top, side, and bottom views of a
shroud of the mask system shown in Figs. 37-1 to 37-3;

[0072] Figs. 39-1 to 39-6 are perspective, front, side, bottom, and top views of a mask
system according to another embodiment of the present invention;

[0073] Figs. 40-1 and 40-2 are perspective and side views of a mask system according

to another embodiment of the present invention;

[0074] Fig. 40-3 is a perspective view of the frame of the mask system shown in Figs.
40-1 and 40-2;

[0075] Figs. 40-4 and 40-5 illustrate a retaining member of the frame shown in Fig.
40-3;

[0076] Figs. 40-6 and 40-7 illustrate a clip-on upper headgear connector of the mask

system shown in Figs. 40-1 and 40-2;
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[0077] Figs. 41-1 and 41-2 are rear and front perspective views of a mask system

according to another embodiment of the present invention;

[0078] Figs. 41-3 and 41-4 are exploded views of the mask system shown in Figs. 41-
1 and 41-2;
[0079] Figs. 41-5 to 41-12 are various views of a clip-on upper headgear connector of

the mask system shown in Figs. 41-1 and 41-2;

[0080] Fig. 42-1 is a rear perspective view of a mask system according to another
embodiment of the present invention;

[0081] Fig. 42-2 is an exploded view of the mask system shown in Fig. 42-1;

[0082] Figs. 42-3 to 42-7 arc various views of a clip-on upper headgear connector of
the mask system shown in Fig. 42-1;

[0083] Figs. 43-1 to 43-4 are perspective, side, front, and rear views of a mask system
according to another embodiment of the present invention;

[0084] Fig. 44 illustrates a mask system according to another embodiment of the
present invention; and

[0085] Fig. 45 illustrates a mask system according to another embodiment of the

present invention.

DETAILED DESCRIPTION OF ILLUSTRATED EMBODIMENTS

[0086] The following description is provided in relation to several embodiments or
examples which may share common characteristics and features. It is to be understood that
one or more features of any one embodiment or example may be combinable with one or
more features of the other embodiments or examples. In addition, any single feature or
combination of features in any of the embodiments or examples may constitute additional
embodiments or examples.

[0087] In this specification, the word “comprising” is to be understood in its “open”
sense, that is, in the sense of “including”, and thus not limited to its “‘closed” sense, that is the
sense of “consisting only of”. A corresponding meaning is to be attributed to the
corresponding words “comprise”, "comprised" and "comprises" where they appear.

[0088] The term "air" will be taken to include breathable gases, for example air with

supplemental oxygen.
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[0089] The term “shroud” will be taken to include components that partially or fully
cover a second component within the illustrated embodiments. In an embodiment, the shroud
may include the component that partially covers or is mounted on the frame components of
the illustrated embodiments.

[0090] The term “positive connection” will be taken to include connections between
components of the illustrated embodiments wherein connectors mounted on respective

components are adapted to engage each other respectively.

1. Mask System

[0091] Embodiments of the invention are directed towards a mask system provided
without a forehead support adapted to engage the patient's forehead. Such arrangement
provides the mask system with a less obtrusive arrangement which does not significantly
affect the patient's field of view. Although the system is designed such that a forehead
support is not required, such a forechead support can be added if desired.

[0092] As described in greater detail below, the mask system includes a frame, a
cushion provided to the frame and adapted to form a seal with the patient's face, a shroud
provided to the frame and adapted to attach headgear, and an elbow provided to the frame and
adapted to be connected to an air delivery tube that delivers breathable gas to the patient.
Headgear may be removably attached to the shroud to maintain the mask system in a desired
adjusted position on the patient's face. The mask system is intended for use in positive
pressure therapy for users with Obstructive Sleep Apnea (OSA) or another respiratory
disorder.

[0093] While each embodiment below is described as including a full-face or oro-
nasal interface type, each embodiment may be adapted for use with other suitable interface
types. That is, the interface type is merely exemplary, and cach embodiment may be adapted

to include other interface types, ¢.g., nasal interface, nasal mask, nasal prongs, etc.
2. Stabilizing Mechanisms
[0094] The stabilizing mechanisms (e.g., frame, shroud, headgear with associated

headgear vectors) of a mask system according to embodiments of the invention are structured

to accommodate the elimination of a forehead support from a full-face type interface. For
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example, a forehead support typically eliminates rotation of the mask system in the sagittal
and coronal planes, so the mask system and headgear according to embodiments of the
invention are structured to take on these functions since there is no forehead support.

[0095] The headgear is connected to the top and bottom of the frame either directly or
via the shroud, which shroud provides headgear connection points for headgear positioned

and arranged to stably maintain the mask system in position on the patient's face.

2.1 Frame

[0096] As shown in Figs. 1, 1B-1E, and 2-5, the frame 1040 of the mask system 1010
is structured to maintain the cushion 1060, shroud 1020, and elbow 1070 in an operative
position with respect to the patient's face. The frame 1040 is constructed (e.g., injection
molded) from a more rigid material (e.g., polyurcthane) than the cushion 1060 (made of, ¢.g.,
silicone), however other materials may function likely as well (e.g., polycarbonate). In an
embodiment, the frame has a general wall thickness of about 1-2 mm, e.g., 1.5 mm.

[0097] The frame 1040 defines a breathing chamber or cavity adapted to receive the
patient's nose and mouth and provide air communication to the patient. One or the lower
portion of the frame 1040 includes an opening 1046 adapted to receive or otherwise
communicate with the elbow 1070 (e.g., swivel elbow) and another or upper portion of the
frame 1040 includes a vent arrangement 1076 for gas washout. In addition, the upper portion
of the frame 1040 includes an interfacing structure 1048 adapted to interface or otherwise
removably connect to the shroud 1020.

[0098] Figs. 27-30 shows a mask system 10 including a frame 40 with a cushion 44
that provides a sealing portion or sealing ring adapted to form a seal with the patient's nose
and/or mouth. Also, the frame 40 includes an opening 46 that is adapted to communicate

with the elbow 70.
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2.2 Shroud

[0099] As shown in Figs. 1 and 3-6, the shroud 1020 is connected to the frame 1040
and is structured to attach headgear to the mask system. In an embodiment, the shroud 1020
is constructed (e.g., injection molded) of a resilient material including but not limited to
plastic or nylon (e.g., Nylon 12). However, the shroud may be constructed of other suitable
materials, e.g., polycarbonate, polypropylene, thermoplastic elastomer (TPE), Pocan®, ctc. In
an embodiment, the shroud has a general wall thickness of about 1-2 mm, e.g., 1.3 mm.
[00100] The top end of the shroud 1020 is adapted to be positioned proximal to the
nasal bridge region or nose of the patient and the bottom end is adapted to be positioned
proximal to the mouth or chin of the patient. The top end includes an opening or vent
receiving hole 1021 to accommodate the vent arrangement 1076 that protrudes from the
frame 1040, and the bottom end includes an opening or elbow hole 1032 to accommodate the
elbow 1070 and elbow opening into the frame 1040 (¢.g., shroud provides no contact with
elbow when assembled).

[00101] Upper headgear connectors 1024 extend from each side of the top end, and
lower headgear connectors 1025 extend from each side of the lower end. The headgear

connectors 1024, 1025 may be integrally molded or otherwise attached to the shroud.

2.2.1 Upper Headgear Connectors

[00102] Each upper headgear connector 1024 includes an clongated arm 1026 and a
slot or receiving hole 1027 at the free end of the arm 1026 adapted to receive a respective
headgear strap. In use, the arms 1026 extend around the face of the patient in a generally
concave angle below the eyes of the patient so as to avoid the patient's field of view, i.e.,
direct headgear away from the patient's eyes. For example, as shown in Fig. 1E, each arm
1026 may extend at an angle o between about 10-25° (e.g., 17°) with respect to horizontal.
That is, each arm 1026 is suitably formed, shaped, or contoured to follow the contours of the
patient's face and avoid line of sight in use. In an embodiment, the shape of the arms may be
generally arcuate and adapted to extend in a direction across the cheek of the patient, while
avoiding the eyes or limiting the field of vision. In an embodiment, the arms may be
integrally molded to the shroud of the mask system. One possible advantage of molding the

arms onto the shroud is that it greatly increases manufacturability and also the shroud may be
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easily replaced in the case of accidental breakage of the arms rather than replacing the
complete mask system. Additionally, molding of the arms onto the shroud may greatly
increase the strength of the connection and reduce or limit the actual likelihood of breakage of
the arms.

[00103] In an embodiment, the arms 1026 are at least semi-rigid (¢.g., relatively rigid)
S0 as to prevent up and down movement or bending of the arms relative to the face of the
patient. Thus, the arms 1026 may act as rigidizers to effectively act as a level arrangement
and generate a mechanical advantage wherein the pressure or force applied to top end of the
mask system is readjusted to a fulcrum point being about the center of balance between the
top and bottom ends of the mask system. In an embodiment, the arms are attached to the
highest possible point relative to the mask system to additionally stabilize the configuration.
In an embodiment, the fulcrum point or moment of pivoting is positioned between the upper
and lower connection points of the straps, and wherein the design, angle, length and/or
configuration of the arms 1026 may effectively adjust the fulcrum point. In the illustrated
embodiment, the fulcrum point is shown to be between the vent arrangement and elbow of the
mask system. Additionally, when positioned on the face, the mask system may have a
fulcrum point around or about the region between the bottom of the patient’s nose and lip
arca. This feature effectively stabilizes the mask system on the patient's face without the
traditional need for a forehead support.

[00104] The net result of the arms 1026 mounted in a position extending from the top
end of the mask system around the face of the patient is that the mask system is more stable
and reduces the net torsional forces experiences about the x- axis 1001 (see Fig. 1) for the
mask system in use. Please note that the arms 1026 may be rigidly connected to the mask
system in other suitable positions to generate a similar result.

[00105] In an embodiment, the arms 1026 may be used to stabilize the mask system by
contacting the patient's face at the cheeks. A cheek pad may be provided to the inner surface
of the arm to support the arm on the patient's cheek in use. Also, the arms 1026 may be
enveloped in a soft fabric sleeve to act as additional padding against the cheeks of the patient.
The soft fabric sleeve may be in the configuration of an elastic tube covering a portion of the

arms 1026.
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2.2.2 Lower Headgear Connectors

[00106] Each lower headgear connector 1025 includes an abbreviated arm and a clip
receptacle 1031 at the free end of the arm adapted to be removably interlocked with a
headgear clip associated with a respective headgear strap. The clips allow for easier
positioning or donning/removal of the mask system. In an embodiment, the abbreviated arms
and clips are also relatively rigid so as to prevent lateral movement of the arms along the y-
axis 1002, relative to the mask system in use.

[00107] Figs. 27-30 illustrate an exemplary headgear clip 33 adapted to be removably
interlocked with a clip receptacle 31. As best shown in Fig. 28, each clip 33 includes two
spring arms 35 adapted to interlock with the respective clip receptacle 31 with a snap-fit and a

slot 37 adapted to receive a respective headgear strap in use.

2.2.3 Alternative Headgear Connectors

[00108] As shown in Figs. 27-30, the arm 26 may be removably coupled to the shroud,
e.g., arm 26 includes clip structure adapted to removably interlock with a clip receptacle
provided to the shroud. This arrangement allows different styles of upper and lower headgear
connectors to be used with the shroud, ¢.g., arms for both upper and lower headgear
connectors, clips for both upper and lower headgear connectors, different length arms for
upper and lower headgear connectors, etc.

[00109] However, the shroud may provide other suitable arrangements for attaching
headgear straps of headgear. Also, the shroud may include one or more additional

components, ¢.g., forechead support.

2.2.4 Headgear Connector Positioning

[00110] In the embodiment of Figs. 1-6, the upper and lower headgear connectors
1024, 1025 provide headgear connection points that are as far from cach other as possible
(i.e., top and bottom of frame) to allow for greater adjustability (e.g., allows adjustment at the
top and bottom of the mask system) and stability (e.g., anchor points spread out around the
mask system so more secure on the patient's face). Also, the upper headgear connectors are
positioned as close to the top of the mask system as possible without obstructing the patient's

eyes in use.
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2.2.5 Separate Shroud

[00111] In the embodiment of Figs. 1-6, the shroud 1020 is formed separately (e.g.,
molded) and attached to the frame 1040. Such arrangement facilitates molding of the shroud,
allows different materials to be used for the frame and shroud (e.g., frame can be semi-rigid
or rigid for stability and shroud with headgear rigidizers can be flexible for adjustment,
allows the shroud to hide elbow retention features around elbow/frame opening for retaining
elbow to frame (e.g., provides visual shroud for aesthetics), allows frame to be free of lower
clip receptacles, allows shroud to be used with different size frames, and allows the shroud to
be designed or stylized to minimize obtrusiveness of the mask system. The separate shroud
may also allow the headgear, frame, cushion, and/or elbow to be replaced or washed

independently.

2.2.6 Sleeves

[00112] In an embodiment, soft fabric sleeves may be mounted on the upper and/or
lower headgear connectors. For example, the sleeves may be elastic and adapted to slide over
the arms of the headgear connectors to form a tight fit. In an embodiment, the sleeves form
clastic tubes. The sleeves may be padded to increase the comfort of the mask system in use.
The sleeves may be particularly useful where the arms of the headgear connectors contact the

patient's skin, e.g., to protect the patient's skin from irritation.

2.2.7 Arm Extends Over the Patient's Ear

[00113] Figs. 35-1 to 35-3 and 36 illustrate a shroud 220 for mask system 210
according to another embodiment of the present invention. The shroud 220 includes an
annular retaining portion 222 structured to retain the frame 240 and upper and lower headgear
connectors 224, 225 on each side of the retaining portion 222. In the illustrated embodiment,
the shroud 220 is integrally formed in one piece (¢.g., see Fig. 36).

[00114] In the illustrated embodiment, each upper headgear connector 224 includes an
clongated arm 226 and a slot 227 at the free end of the arm 226 adapted to receive a
respective rear strap 298 in use. As illustrated, the arm 226 is suitably contoured to extend

along the checks and over the patient's ear just anterior of the patient's temple and retain the
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respective rear strap 298 in spaced relation over the patient's ear, e.g., to avoid the strap
rubbing or irritating the patient's ear in use.

[00115] Also, each arm 226 is structured to extend along and engage an upper strap
292 of the headgear in use. As illustrated, each arm 226 is secured to the upper strap 292 to
add rigidity to the strap and stabilize the mask system on the patient's face in use. In addition,
the strap 292 provides padding to the arm 226 on the patient's face in use. In an embodiment,
the upper strap 292 may be fixed to the arm 226 by gluing or stitching for example.
Alternatively, the arms 226 may be encapsulated by or inserted into respective straps 292 so
that the arms 226 are substantially not visible.

[00116] Each lower headgear connector 225 includes an abbreviated arm 228 with a
slot 229 at the free end of the arm 229 adapted to receive a respective lower strap 294 in use.
As illustrated, the arm 228 is suitably oriented to retain the respective lower strap 294 in
spaced relation under the patient's ear, ¢.g., to avoid the strap rubbing or irritating the patient's
ear in use.

[00117] In an embodiment, each arm may be attached to the upper end of the mask
system and curves below the patient’s field of vision or eyes and curves upwards at an angle
between about 10 to 20 degrees away from the horizontal axis.

[00118] In an alternative embodiment, as shown in Fig. 36, each lower headgear
connector 225 may include a clip receptacle 231 adapted to be removably interlocked with a
headgear clip (not shown) associated with a respective lower strap 294. In an embodiment,
the headgear clip receptacle and clip may be similar to that on ResMed's Mirage Liberty™
mask. Exemplary clip arrangements are disclosed in U.S. Patent Publication Nos.
2007/0144525 and 2006/0283461, each of which is incorporated herein by reference in its

entirety.

2.2.8 Shroud Without Upper Headgear Connector

[00119] Figs. 37-1 to 37-3 illustrate a mask system 310 according to another
embodiment of the present invention. As illustrated, the mask system 310 includes a shroud
320, a frame 340, a cushion 344, and an elbow 370.

[00120] As best shown in Figs. 38-1 to 38-5, the shroud 320 includes an opening 322

structured to receive the elbow 370 and a headgear connector 325 on each side thercof. In the
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illustrated embodiment, each headgear connector 325 includes a clip receptacle 331 adapted
to be removably interlocked with a headgear clip (not shown) associated with a respective
lower headgear strap.

[00121] The frame 340 is removably attached to the shroud 320, ¢.g., fingers and tabs
345 extending from opening 322 adapted to engage collar of frame 340.

[00122] The frame 340 includes an upper headgear connector 324 on cach upper side
thereof. Each headgear connector 324 includes a clip retainer 333 adapted to be removably
interlocked with a headgear clip (not shown) associated with a respective upper headgear
strap.

[00123] Figs. 39-1 to 39-6 illustrate an alternative version of the mask system 310,
which is indicated with similar reference numerals. As illustrated, the frame 340 is provided
without upper headgear connectors, and the ecach clip receptacle 331 includes an alternative
configuration (e.g., holes for snap-fit tabs on the clip). Also, the shroud 320 in Figs. 39-1 to
39-6 includes support bars 329 structured to wrap around respective auxiliary ports 343,
while the shroud 320 in Figs. 37-1 to 38-5 includes support bars 329 that extend in front of

respective auxiliary ports 343.

23 Headgear

[00124] Headgear may be removably attached to the headgear connectors 1024, 1025
of the shroud 1020 to maintain the mask system 1010 in a desired position on the patient's
face, e.g., see Fig. 1B.

[00125] As shown in Fig. 9, the headgear 1090 includes a pair of upper and lower
straps 1092, 1094 with the upper straps 1092 removably attached to respective upper
headgear connectors 1024 and the lower straps 1094 removably attached to respective lower
headgear connectors 1025. The free end of each strap may include a Velcro® tab structured
to engage the remainder of the strap to secure the strap in place. Such Velcro® attachment
also allows adjustment of the length of the straps. However, the upper and lower headgear
straps may be secured to the shroud in any other suitable manners, e.g., adjustable ladder-lock
arrangement, ctc.

[00126] The upper straps 1092 split at the crown of the patient's head to top straps

1096 (c.g., connected to one another by a buckle) adapted to pass over the top of the patient's
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head in use and rear straps 1098 adapted to pass behind the patient's head in use. In an
embodiment, the headgear 1090 is structured to be self-supporting.

[00127] In Fig. 9, the top straps 1096 are adapted to be connected to one another by a
buckle. In an alternative embodiment, as shown in Fig. 27-30, headgear 90 may include
upper and lower straps 92, 94, top strap 96, and rear strap 98, with the top straps 96 integral
with one another.

[00128] The upper straps 1092 are designed to adjust the position of the mask in a
similar way that an adjustable forchead support would alter the position of the mask system,
i.e., move the top of the mask system closer or further away from the patient's nasal bridge.
[00129] Without the forehead support, the headgear is connected at the top and bottom
of the mask frame 1040 via the shroud 1020, and in order to avoid the eyes and ears, the arm
1026 of the upper headgear connector extends at an angle. In doing so, the headgear vectors
V1 and V2 (see Figs. 1 and 1B) are aligned such that the mask system may have a tendency to
ride up the patient's face (i.c., upper headgear connectors position upper headgear vectors
upwardly from horizontal and lower headgear connectors position lower headgear vectors
generally horizontal). By splitting the upper headgear strap 1092 at the crown of the patient's
head (i.e., top and rear straps 1096, 1098), the upper headgear vectors are realigned to prevent

the mask system from sliding up the patient’s face.

2.3.1 Headgear Adjustment

[00130] Figs. 35-1 to 35-3 illustrate headgear 290 attached to the headgear connectors
224, 225 of the shroud 220 to maintain the mask system in a desired position on the patient's
face.

[00131] In the illustrated embodiment, the headgear 290 includes a pair of upper or top

straps 292, a pair of lower or bottom straps 294, and a pair of rear straps 298. In use, the
upper straps 292 are secured to respective upper connectors or arms 226, the lower straps 294
are removably attached to respective lower connectors via slots 229/clip arrangement 231,
and the rear straps 298 are removably attached to respective upper connectors via slots 227.
The upper straps 292 may include upper strap portions adapted to pass over the top of the

patient's head and couple to one another, ¢.g., via a headgear buckle or adjustable ladder-lock
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arrangement 299. In the illustrated embodiment, the lower straps 294 and rear straps 298 are
formed in one piece.

[00132] This headgear arrangement allows adjustment to occur at three positions, i.c.,
upper straps 292 at the headgear buckle 299, lower straps 294 at the slot 229/clip 231
connection, and rear straps 298 at the slot 227 connection.

[00133] As illustrated, the free end of each strap may include a hook and loop tab 295
(e.g., Velcro®) structured to engage the remainder of the strap to removably secure the strap
in place. Such hook and loop attachment also facilitates adjustment of the length of the
straps.

[00134] In the illustrated embodiment, the lower straps 294 and rear straps 298 are
adapted to join and pass behind the patient's head in use (e.g., see Fig. 35-3). As illustrated,
the lower straps 294 join at an angle a (e.g., similar to the bottom strap in ResMed's Mirage
Liberty mask) to prevent the strap from irritating the patient's neck and/or prevent movement
of the strap due to movement of the patient's neck in use.

[00135] In an embodiment, the headgear may be similar to that for ResMed's Mirage
Liberty mask, however the top straps have been modified and there is an added rigidizer
system. The top straps may be similar to ResMed's Swift style headgear, with the rigidizers

extending along the sides.

2.3.2 Alternative Headgear Material

[00136] Figs. 43-1 to 43-4 illustrate a mask system 610 including a mask 615 and
headgear 690 according to another embodiment of the present invention. In the illustrated
embodiment, the headgear 690 includes an arrangement of straps wherein some of the straps
are constructed of silicone and some of the straps are constructed of Breath-O-Prene™
material. However, the headgear may be constructed such that the straps are completely
constructed of silicone or completely constructed of Breath-O-Prene™.

[00137] As illustrated, the lower strap portion 692 of the headgear is constructed of
Breath-O-Prene™ and extends along the cheeks and around the back of the patient's head.
The upper strap portion 694 of the headgear is constructed of silicone and includes side straps
694(1) that extend along the upper cheek and over the patient's ear, a top strap 694(2) that

extends over the top of the patient's head, rear straps 694(3) that extend behind the patient's
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head and connects to the lower strap portion 692 (see Fig. 43-4), and connecting portions
694(4) that extend from respective side straps 694(1) in front of the patient's ear and connect
to the lower strap portion 692.

[00138] The headgear straps may be connected to the mask in any suitable manner.
For example, in the illustrated embodiment, the lower strap portion 692 is connected to the
mask by a headgear clip arrangement and the upper strap portion 694 is connected to the
mask using an elongated buckle 695 with buckle portions on each end thereof.

[00139] In an embodiment, the headgear straps are arranged such that the force vectors
applied by the headgear to the mask are substantially perpendicular to the mask and
substantially parallel to one another (e.g., as shown by the arrows in Fig. 43-2). This
arrangement cnhances the mask seal as the headgear forces the mask directly into the patient's

face.

3. Scal
[00140] The seal (i.e., cushion) of the mask system is structured to accommodate the

elimination of a forehead support from a full-face type interface.

3.1 Cushion

[00141] As shown in Figs. 1-5 and 7-8, the cushion 1060 is structured to interface with
the frame 1040 and form a seal with the patient's nose and mouth in use. In the illustrated
embodiment, the cushion is a full-face cushion adapted to engage the patient’s face generally
along nasal bridge, cheek, and lower lip/chin regions of the patient’s face. However, other
cushion interfaces are possible, e.g., nasal.

[00142] The cushion 1060 is structured be more compliant or flexible (e.g., particularly
in the nasal bridge region) to accommodate more movement due to loss of some stability
without a forehead support.

[00143] The cushion 1060 is constructed of a soft and flexible biocompatible material,
e.g., such as silicone. In the illustrated embodiment, the cushion 1060 includes a dual wall
configuration wherein the cushion comprises an undercushion or support wall 1062

underneath a membrane 1064 as shown in Fig. 8.
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[00144] The membrane 1064 is generally softer and less stiff than the undercushion
1062 and provides a seal against the patient’s face in use. The membrane may be relatively
thin to allow for wider fit range and better conformance to the patient's face in view of less
mask stability with a forehead support. The undercushion is structured to generally support
the membrane and prevents collapse of the membrane when the mask system is attached and
tightened using the headgear.

[00145] The membrane 1064 is generally concave and curves inwards towards the
breathing chamber. The undercushion 1062 may also curve inwardly but is generally shorter,
thicker, and more rigid than the membrane.

[00146] In an embodiment, the undercushion 1062 at the regions of the nasal bridge
and/or chin of the patient is shorter in height or completely absent and the height from the tip
to base of the undercushion 1062 may be between about 0 mm and 30 mm. The membrane is
generally longer than the undercushion 1062 at any given cross-section and may be between
about 1 mm and 40 mm. For example, Fig. 8B illustrates a cross-section through nasal bridge
and chin regions of the cushion to illustrate the membrane 1064 without an undercushion in
these regions.

[00147] In an embodiment, the undercushion 1062 may only be provided in selected
regions of the mask system, e.g., where the mask system is to be pushed away from the
patient's face. Certain pre-determined regions of the patient’s face may be preferably avoided
for applying pressure by the tightening of the headgear. In the illustrated embodiment, the
nasal bridge and chin regions of the patient do not include an undercushion 1062. In these
regions, the undercushion is only provided along lateral sides of the cushion (e.g., see Fig. 7)
which press against the cheeks of a patient so as to more evenly distribute the force vectors
applied by the mask system in use. In an embodiment, the undercushion may be relatively
stiff along the cheek regions because these points of contact are acting as anchor points, i.c.,
holds mask system in position to provide effective seal.

[00148] This configuration of avoiding the nasal bridge and chin of the patient may
increase the comfort of the mask system for patients by reducing the pressure or force applied
to sensitive areas or to protruding regions of the patient’s face that experience relatively
higher contact pressures. Additionally, this arrangement avoids the cushion pinching the

nasal bridge of the patient when the mask system is adjusted. Additionally, the cushion of
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this embodiment may be noticeably softer in the regions of the nasal bridge and chin because
of the absence of the undercushion.

[00149] In an embodiment, the undercushion may include a variable height, stiffness,
and/or thickness to generate a variable softness in the aforementioned predetermined regions
of the face that require lighter support.

[00150] In the illustrated embodiment, the cushion may be structured to seal lower
down on the patient's nasal bridge and the eye sockets so that the cushion is less obtrusive.
[00151] In an embodiment, the cushion may be generally frosted except at patient
contacting surfaces where it is polished. In an embodiment, the frosting of the cushion may
reduce restriction between the face and membrane and/or the membrane and undercushion.
The frosting allows the surface of the membrane and undercushion to slide against each
other’s respective surface without the same restriction of unfrosted silicone. This feature may
also prevent or limit sticking of the membrane to the undercushion components and also may
generally improve the overall comfort and sealing properties of the cushion. Additionally, the
frosting of the cushion may be easier to manufacture and may lead to a reduction of costs of
manufacturing. The cushion may be constructed of frosted silicone or other suitable

materials.

32 Cushion Lower On Nasal Bridge

[00152] Figs. 31-1 to 31-5 illustrate various views of a cushion 44 (e.g., constructed of
silicone) according to an embodiment of the present invention. As illustrated, the cushion 44
includes a base wall 44(1) provided to the frame, an undercushion layer (UCL) 44(2)
extending away from the base wall 44(1), and a membrane 44(3) provided to substantially
cover the UCL 44(2) and provide a sealing structure. In the illustrated embodiment, the
cushion 44 is structured to sit lower on the nasal bridge to reduce mask obtrusiveness and
improve "line of sight" in use.

[00153] Also, as best shown in Figs. 31-3 and 31-5, the UCL 44(2) design in the nasal
bridge region is structured to provide improved stability across the nasal bridge in use. As
shown in Fig. 31-1 and 31-3, the UCL is not provided in the lower lip/chin region. However,

other arrangements of the UCL are possible, e¢.g., UCL around entire perimeter.
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[00154] In an embodiment of the cushion shown in Figs. 31-1 to 31-5, D1 may be
about 15-20 mm, e.g., 18.2 mm, D2 may be about 53-59 mm, e¢.g., 55.8 mm, D3 may be about
88-93 mm, e¢.g., 90 mm, D4 may be about 78-83 mm, ¢.g., 81.1, D5 may be about 58-63 mm,
e.g., 60 mm, D6 may be about 95-100 mm, e¢.g., 98.1 mm, D7 may be about 57-62 mm, ¢.g.,
59.7 mm, D8 may be about 77-82 mm, e.g., 79 mm, D9 may be about 88-93 mm, e.g., 90.7
mm, D10 may be about 30-35 mm, ¢.g., 33.1 mm, D11 may be about 14-19 mm, e¢.g., 16.4
mm, D12 may be about 8-13 mm, e¢.g., 9.6 mm, D13 may be about 0.3-0.5 mm, e.g., 0.35
mm, D14 may be about 0.4-0.6 mm, ¢.g., 0.5 mm, and D15 may be about 0.3-0.5 mm, e.g.,
0.4 mm. Although specific dimensions and ranges are indicated, it is to be understood that
these dimensions and ranges are merely exemplary and other dimensions and ranges are
possible depending on application. For example, the exemplary dimensions may vary by 10-

20% or more or less depending on application.

33 Cushion Higher On Nasal Bridge

[00155] Figs. 35-1 and 35-2 illustrate a full-face cushion 244 adapted to engage the
patient’s face generally along nasal bridge, cheek, and lower lip/chin regions of the patient’s
face. In this embodiment, the cushion 244 is structured such that it is positioned higher on
the bridge of the nose for sealing and comfort (e.g., with respect to the cushion 44 described
above). The cushion 244 may also be better for anthropometrics, i.¢., the cushion will fit
more people.

[00156] In an embodiment, the cushion 244 may include a concertina section as

described below (e.g., in the nasal bridge region) to enhance the flexibility of the cushion in

use.
34 Concertina Section
[00157] As best shown in Figs. 30 and 33, a concertina section 50 may be provided in a

nasal bridge region of the cushion and/or frame. As illustrated, the concertina section 50
includes a bellows structure with one or more folds 52 that provide a higher degree of
flexibility or increased movement. That is, the concertina section 50 provides a higher level

of adaptability or flexibility to the nasal bridge region of the cushion/frame which is a more
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sensitive region of the patient's face in use. Moreover, the concertina section 50 provides
increased movement without compromising seal.

[00158] Figs. 32-1 to 32-3 illustrate various views of a concertina section 50 (isolated
from the remainder of the cushion/frame) with one or more folds 52 according to an
embodiment of the present invention. As best shown in Fig. 32-3, the folds may have
different lengths, depths, and/or contours with respect to one another to optimize the
concertina effect, e.g., provide sufficient degree of movement without compromising seal.
For example, as shown in Fig. 32-3, each fold 52 includes a first side wall 52(1) and a second
side wall 52(2) that interconnects adjacent side walls 52(1).

[00159] In the illustrated embodiment, the first side walls 52(1) and/or the second side
walls 52(2) may become progressively longer away from the patient's face. For example, the
first side wall 52(1) and/or the second side wall 52(2) adjacent patient's face, or the
combination of side walls 52(1) and 52(2), may have a length that is longer than and in some
cases significantly longer than the adjacent side wall 52(1) and/or 52(2) (e.g., one side wall at
least 25% greater than and up to 5x as long as the other side wall, e.g., 1x, 2x, 3x, or 4x).
[00160] The folds may be constructed and arranged to provide a predetermined order
of movement or folding, e.g., folds structured to fold in a sequential or progressive manner
wherein one fold collapses before an adjacent fold collapses. For example, upon application
of force, the folds closest to the patient's face may fold or collapse before the folds furthest
from the patient's face. Also, the folds may be constructed and arranged to provide various
degrees of fold or collapse, e.g., folds may fold or collapse more than others.

[00161] In an embodiment of the concertina section shown in Figs. 32-1 to 32-3, D1
may be about 50-60 mm, ¢.g., 55.7 mm, D2 may be about 5-15 mm, e¢.g., 9.7 mm, and D3
may be about 0.3-0.5 mm, ¢.g., 0.4 mm. Although specific dimensions and ranges are
indicated, it is to be understood that these dimensions and ranges are merely exemplary and
other dimensions and ranges are possible depending on application. For example, the
exemplary dimensions may vary by 10-20% or more or less depending on application.
[00162] It should be appreciated that a concertina section 50 may be provided in other
regions of the cushion and/or frame, ¢.g., depending on patient comfort. For example, the
concertina section 50 may be provided around the entire perimeter of the cushion and/or

frame or may be provided in selected regions of the cushion and/or frame.
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[00163] Also, the flexibility of the concertina section 50 may be varied and may be
varied in different regions of the cushion and/or frame, e.g., depending on patient comfort.
For example, the cushion and/or frame may include a concertina section in the nasal bridge
region with a relatively high degree of flexibility and a concertina section in the lower lip/chin
region with a relatively low degree of flexibility. The flexibility of the concertina section 50
may be varied by varying the number of folds 52 (e.g., 1-5 folds), the wall lengths, the wall
thickness of the folds 52, the depth of the folds 52, etc.

[00164] As noted above, the cushion and frame may be co-molded of two parts with
different materials/rigidities or may be integrally formed of the same material. In both
embodiments, the concertina section may be provided in the frame and/or the cushion.
[00165] In Figs. 27-30, the cushion 44 and frame 40 are co-molded of two parts with
the concertina section 50 provided in the frame 40. The frame 40 and cushion 44 include
different rigidities in order to optimize the function of each part. For example, one part (i.c.,
cushion 44) may be constructed of a relatively soft, supple material to optimize the scaling
effect and the other part (i.e., frame 40) may be constructed of a more rigid material to
provide adequate support for the cushion while at the same time allowing a sufficient degree
of movement to optimize the concertina effect. While the frame is more rigid than the
cushion, the frame may be constructed of a flexible material to allow the concertina effect.
[00166] In Fig. 33, the frame 40 and cushion 44 are integrally formed in one piece with
the concertina section 50 provided in the frame 40. The material propertics and/or
dimensions may be selectively modified to optimize sealing and concertina effects.

[00167] For both embodiments of Figs. 27-30 and 33, it should be appreciated that the
concertina section may be alternatively provided in the cushion 44 or in both the frame 40 and
cushion 44. For example, Fig. 34 illustrates a concertina section 50 integrally formed with

the cushion 44 in the nasal bridge region.

4. Elbow
[00168] As shown in Fig. 3, the elbow 1070 (e.g., constructed of a relatively hard
material such as polycarbonate or polypropylene) includes a first end portion 1074(1) and a

second end portion 1074(2). The first end portion 1074(1) provides an interfacing structure
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structured to interface or otherwise attach to the frame 1040. The second end portion 1074(2)

is adapted to be connected to an air delivery tube.

4.1 Elbow Connection to Frame

[00169] The frame 1040 is structured to maintain the elbow 1070 in an operative
position with respect to the patient's face. That is, the frame acts as a carrier and bearing
surface for the elbow. The frame and elbow may connect with a friction fit, snap-fit,
mechanical interlock, or other suitable attachment mechanism. However, other suitable
arrangements for attaching the elbow to the frame are possible.

[00170] In the illustrated embodiment, the elbow 1070 includes a series of tangs 1075
adapted to releasably engage within the opening 1046 of the frame 1040, ¢.g., with a snap-fit.
The tangs 1075 hold the elbow in place (e.g., preferably a relatively airtight connection) and
permit rotation or swiveling of the elbow with respect to the frame.

[00171] That is, the elbow is rotatably attached to the frame so that the elbow may be
rotated relative to the frame in use, e.g., 360° rotation. This arrangement allows the elbow to
assume different orientations in use, e.g., depending on patient preference. For example, the
clbow may assume a first orientation so that the elbow extends generally downwardly from
the mask to direct the air delivery tube under the patient's head in use. Alternatively, the
clbow may be rotated and assume a second orientation so that the elbow extends upwardly
from the mask to direct the air delivery tube over the patient's head in use. In an embodiment,
the frame and elbow may be constructed of dissimilar materials to prevent or at least reduce
squeak between the components in use.

[00172] The second end portion of the elbow may be provided to a swivel joint adapted
to be connected to the air delivery tube. For example, Figs. 27-30 illustrate a swivel joint 80
provided to the second end portion 74(2) of elbow 70. In the illustrated embodiment, the
swivel joint 80 is provided to a short tube 82 (e.g., extendable and retractable tube) that
interconnects the elbow with the air delivery tube. In an embodiment, the swivel joint 80 may

be integrally formed in one piece with the short tube 82.
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42 AAV

[00173] The elbow 1070 includes a slot 1081 to receive an anti-asphyxia valve (AAV),
a port 1079 that is selectively closed by a flap portion of the AAV (depending on the presence
of pressurized gas), and structure for attaching the AAV, e.g., with a snap-fit.

[00174] Figs. 27-30 illustrate an exemplary AAV 85 including a flap portion 86 to
selectively close port 79 in elbow 70. In this embodiment, a clip portion 88 is provided to the
flap portion 86 for attaching the AAV 85 to the elbow 70. In the illustrated embodiment, the
flap portion 86 and the clip portion 88 are co-molded with one another to form a one-picce,
integrated component. However, the flap portion 86 and clip portion 88 may be secured to
one another in other suitable manners, ¢.g., mechanical interlock.

[00175] In an embodiment, the flap portion 86 may be constructed of a relatively soft
clastomeric material (e.g., silicone) and the clip portion 88 may be constructed of a more rigid
material (e.g., rigid plastic) for interfacing with the elbow 70.

[00176] The clip portion 88 of the AAV 85 includes structure for removably
interlocking with the elbow 70, e.g., with a snap-fit. For example, the clip portion 88 may
include tabs structured to interlock with respective recesses/protrusions provided to the
clbow.

[00177] Figs. 35-1 and 35-2 illustrate an elbow 270 including a port 279 that is
selectively closed by a flap portion 286 of the AAV 285 (depending on the presence of
pressurized gas). Also, Figs. 37-1 to 37-3 illustrate elbow 370 including a port 379 and a slot
381 to retain the AAV.

[00178] Alternative embodiments of the AAV are disclosed in PCT Application No.
PCT/AU2006/000031, which is incorporated herein by reference in its entirety.

4.3 Large Diameter End Portion

[00179] As shown in Figs. 27-30, the first end portion 74(1) of the elbow 70 may
provide a relatively large diameter which allows the potential for cleaner/smoother lines
thereby contributing to the overall mask aesthetic and reduced obtrusiveness. In addition, the
relatively large diameter elbow offers the potential for the patient's nose to protrude into the

elbow cavity thereby permitting the mask to be brought closer to the patient's face (i.c.,
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reduced obtrusiveness), less moment since center of gravity of mask is closer to the patient's

face, and/or improved line of sight.

5. Modular Design

[00180] The mask system provides a modular design that allows different styles and/or
sizes of the frame (also referred to as a frame module), shroud (also referred to as a shroud
module), cushion (also referred to as a cushion module), and/or elbow (also referred to as an
elbow module) to be interchanged or mixed and matched with one another to provide a more
customized mask system for the patient. In addition, such design allows selected modules to
be casily replaced, e.g., treatment requirements change, worn out or damaged, etc.

[00181] In an embodiment, the mask system may be provided with a number of
different cushions, ¢.g., cach having cushions of different styles and/or sizes (c.g., depending
on patient preference and/or fit). For example, the non-face contacting side of each cushion
may include a common or universal configuration for interfacing with the frame, and the face-
contacting side of the cushion may include different styles and/or sizes. This provides a
modular arrangement that allows the frame to be selectively (e.g., and removably) coupled to
one of multiple cushion. For example, the different cushions may include different size
cushions (e.g., small, medium, and large) and may include a different cushion structures.
[00182] In an embodiment, the mask system may be provided with different shrouds,
e.g., each shroud having a different style and/or size (e.g., shroud with different
arrangement/style of headgear connectors, shroud with forehead support, different headgear
vectors, etc).

[00183] In an embodiment, the mask system may be provided with different frames,
e.g., cach frame having a different style and/or size (e.g., frame with different vent
arrangement, small, medium, and large size frame, etc).

[00184] In an embodiment, the mask system may be provided with a number of
different elbows, e.g., each having a vent arrangement, AAV (in the case of an oro-nasal
mask), and/or elbow of different styles and/or sizes. In the illustrated embodiment of Figs.
27-30, the vent arrangement 76 and AAV 85 are structured to be removably attachable to the

elbow 70. This provides a modular arrangement that allows the elbow to be selectively and
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removably coupled to one of multiple vent arrangements and/or AAVs. This also allows the

vent arrangement and AAYV to be easily replaced, e.g., if damaged.

5.1 Shroud to Frame Connection
[00185] The shroud is mounted on the outer surface of the frame, e.g., preferably with

a tight, conforming fit on the frame.

5.1.1 Upper Retaining Mechanism

[00186] In the illustrated embodiment of Figs. 1-5, the shroud 1020 is connected to the
frame 1040 by an upper retaining mechanism or interfacing structure 1048 located on the top
end of the frame and shroud.

[00187] As shown in Figs. 2 to 5, the upper retaining mechanism 1048 is in the form of
two taper locks structured to secure the shroud 1020 on the frame 1040 and prevent
unintentional disassembly particularly due to headgear forces. In this embodiment, opposing
sides of the frame include a female slot 1055 adapted to receive a respective tang protrusion
(which tapers along its length) on the underside of the shroud 1020. The tapered protrusion
engages within a respective female slot, e.g., with a friction fit.

[00188] Figs. 10 to 19-4 show another embodiment of a mask system 1110 which more
clearly illustrates an embodiment of the taper lock. Figs. 10 to 17 show various views of the
frame 1140, shroud 1120, and elbow 1170 of the mask system 1110.

[00189] As best shown in Figs. 11 to 13, opposing sides of the top end of the frame
1140 include a platform 1154 which provides a first female slot 1155(1). In addition, the
space between the platform 1154 and the outer surface of the frame 1140 defines a second
female slot 1155(2). As best shown in Fig. 17, opposing sides of the top end of the shroud
1120 include a tang protrusion 1156 on the underside of the shroud 1120. The tang
protrusion 1156 includes a first tang 1156(1) and a second tang 1156(2) that extends generally
transverse to the first tang 1156(1). As shown in Figs. 18-1 and 18-2, each tang may taper
along its length, i.e., thinner towards its free end.

[00190] Figs. 18-1 and 18-2 and 19-1 to 19-4 sequentially illustrate attachment of the
shroud 1120 to the frame 1140. As illustrated, the tangs 1156(1), 1156(2) of each tang

protrusion 1156 are structured to engage with respective slots 1155(1), 1155(2), e.g., with a
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friction fit. As best shown in Figs. 19-1 to 19-4, each slot 1155(2) includes lead-ins or guides
1157 that curve along their length (i.e., extend in vertical and horizontal direction) so as to
guide the tang 1156(2) into the slot 1155(2) and aid assembly. Figs. 18-2 and 19-4 show the
tangs 1156(1), 1156(2) when fully inserted with respective slots 1155(1), 1155(2).

[00191] In an alternative embodiment, as shown in Fig. 20, the upper retaining
mechanism may include a clip-type arrangement. As illustrated, opposing sides of the top
end of the frame 1240 provide a shoulder 1255(1) and a tapered protrusion 1255(2).
Opposing sides of the top end of the shroud 1220 include a first tang 1256(1) and a second
tang 1256(2) on the underside of the shroud 1220. In use, each first tang 1256(1) is engaged
with the respective shoulder 1255(1) and the second tang 1256(2) is engaged or clipped onto
the tapered protrusion 1255(2), e.g., with a snap-fit.

5.1.2 Lower Retaining Mechanism

[00192] In an embodiment, the shroud may also be connected to the frame by a lower
retaining mechanism located on the bottom end of the frame and shroud. For example, a
retaining mechanism may be provided to the opening of the shroud which is structured to
interlock or otherwise engage with the opening of the frame.

[00193] For example, as shown in Figs. 14, 15, 17, and 21, the opening 1132 of the
shroud 1120 may include structure adapted to engage the collar 1149 surrounding the frame
opening 1146 with a snap-fit. As illustrated, the shroud 1120 includes snap fingers 1145(1)
(e.g., three snap fingers) and sandwich tabs 1145(2) (e.g., three sandwich tabs) that extend
from the opening 1132. The snap fingers and sandwich tabs are alternatively spaced about
the opening.

[00194] In use, the snap fingers 1145(1) resiliently deflect (e.g., 0.5 mm deflection) and
engage respective part-annular protrusions 1149(1) provided to the collar 1149 (e.g., see Figs.
22 and 23) to provide an initial retention of the shroud 1120 to the frame 1140 (e.g., with
allowable stresses), e.g., to facilitate assembly and disassembly. In addition, as the snap
fingers 1145(1) engage respective protrusions 1149(1), the sandwich tabs 1145(2) are
received in respective recesses 1149(2) provided to the end of the collar 1149 (e.g., see Figs.
22 and 23). When the elbow 1170 is engaged with the frame 1140 (e.g., see Fig. 23), an

annular protrusion 1171 on the elbow 1170 is positioned on an opposing side of the sandwich
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tabs 1145(2) so that the sandwich tabs 1145(2) are sandwiched between the collar 1149 and
the elbow 1170. Thus, the sandwich tabs utilize elbow retention forces to retain the shroud
on the frame during use. The elbow 1170 has a distal shoulder 1173 adapted to extend under
the edge of the frame 1140 to retain the elbow to the frame. The snap fingers 1145(1) allow
the shroud to connect to the frame independent of the elbow.

[00195] In an alternative embodiment, as shown in Fig. 24, the shroud's lower section
may be structured to clip to a single point below the collar. As illustrated, the lower end of
the shroud 1320 includes a snap finger 1345 that is engaged or clipped onto a protrusion
1349(1) spaced below the collar 1349 of the frame 1340, e.g., with a snap-fit. In this
embodiment, the protrusion 1349 extends from the cover enclosing auxiliary ports. This
arrangement may facilitate molding of the collar on the frame, ¢.g., uniform thickness of the
collar prevents molding distortions. In addition, removal of the protrusions 1149(1)/recesses

1449(2) from the collar may reduce the risk of leak.

5.1.3 Finger Grip

[00196] In an embodiment, the outer surface of the frame 1040 may include finger
grips or recessed portions 1097, which are positioned to be exposed under the shroud 1020.
The finger grips are adapted to allow the patient an improved ability to grip the frame and/or

shroud which is particularly useful when disengaging the shroud from the frame.

5.1.4 Alternative Interfacing Structure

[00197] In an alternative embodiment, as shown in Fig. 27-30, the shroud 20 includes
an open construction that provides an annular or part annular retaining portion 22 structured
to retain the frame 40 and the elbow 70. As illustrated, the annular retaining portion 22
includes an interfacing structure 23 along an inner edge that is adapted to interface with or
otherwise removably connect to an interfacing structure 48 along the outer perimeter of the
frame 40 (e.g., see Fig. 28). In the illustrated embodiment, the interfacing structure 23 is in
the form of opposed flanges 23(1) that are adapted to interlock with respective locking
structures 48(1) provided on opposing sides of the frame 40. However, other suitable
arrangements for attaching the frame 40 to the shroud 20 are possible, e.g., friction fit, snap-

fit, mechanical interlock, or other suitable attachment mechanism.
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[00198] For example, the frame 40 may be coupled to the shroud 20 in a manner that
allows the frame 40 to be locked in different angular positions with respect to the shroud 20,

e.g., pivotally mounted.

5.1.5 Alternative Upper Headgear Connector

[00199] Figs. 40-1 to 40-7 illustrate a frame and a clip-on upper headgear connector or
rigidizer according to another embodiment of the present invention.

[00200] The frame 442 includes an opening 449 adapted to engage a frame shroud
and/or elbow. Around and under the opening 449 is the u-shaped slot 402 for gas washout
and auxiliary ports 443 on each side thereof.

[00201] In this embodiment, each upper side of the frame 442 includes a retaining
member 433 and an upper intermediate portion of the frame 442 includes retaining grooves
435, which are structured and arranged to retain an upper headgear connector or rigidizer 424.
[00202] As best shown in Figs. 40-6 and 40-7, the upper headgear connector 424
includes a pair of elongated arms or rigidizers 426 coupled by a pair of wire members 428.
Each rigidizer 426 includes a slot 427 at its free end adapted to receive a respective headgear
strap in use.

[00203] In use, the upper headgear connector 424 is adapted to clip onto the frame 442
(e.g., see Figs. 40-1 and 40-2). Specifically, intermediate portions of the wire members 428
are received in respective grooves 435 of the frame 442, and end portions of the wire
members 428 extend through respective retaining members 433 with the rigidizers 426
providing a shoulder to interlock with respective retaining members 433. Figs. 40-4 and 40-5
show an upper portion of a retaining member 433 to illustrate the groove 433(1) adapted to
receive a respective wire. As illustrated, the end of the groove 433(1) includes tapered side
walls 433(2) and drops off towards a rear side 433(3) to position the rigidizers 426 into
interlocking engagement with the retaining member 433.

[00204] Figs. 41-1 to 41-12 illustrate an upper portion of a frame and a clip-on upper
headgear connector or rigidizer according to another embodiment of the present invention.
[00205] As illustrated, the upper portion of the frame 542 includes a retaining member
533 on each side thereof and a retaining groove 535 along an intermediate portion thereof,

which are structured and arranged to retain an upper headgear connector or rigidizer 524.
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[00206] As best shown in Figs. 41-5 and 41-12, the upper headgear connector 524
includes a pair of elongated arms or rigidizers 526 coupled by a connecting portion 528.
Each rigidizer 526 includes a slot 527 at its free end adapted to receive a respective headgear
strap in use. In addition, the upper headgear connector 524 includes a clip structure 525 on
cach side of the connecting portion 528.

[00207] In use, the upper headgear connector 524 is adapted to clip onto the frame 542
(e.g., sce Figs. 41-1 and 41-2). Specifically, the connecting portion 528 is received in the
groove 535 of the frame 542, and the clip structures 525 releasably interlock with respective
retaining members 533. As best shown in Figs. 41-3 and 41-4, each retaining member 533
provides a cross-bar, and each clip structure 525 provides a v-shaped configuration that is
adapted to resiliently deflect through the cross-bar and provide a shoulder to releasably
interlock with the cross-bar.

[00208] Figs. 42-1 to 42-7 illustrate an alternative embodiment for engaging the upper
headgear connector with the frame. As illustrated, each retaining member 533 provides an
open-ended cross-bar, and each clip structure 525 provides an elongated arm. In this
embodiment, the cross-bar is structured to resiliently deflect to allow the clip structure 525 to
extend through the cross-bar and releasably engage the cross-bar, e.g., with a friction fit. In
addition, the upper headgear connector 524 of Figs. 42-1 to 42-7 includes a c-shaped clip
structure 529 adapted to interlock with a tab 549 provided to the frame 542 (see Figs. 42-1
and 42-2).

5.1.6 Grommet Attachment

[00209] Figs. 44 and 45 illustrate an alternative mask arrangement in which the shroud
is attached to the frame via a grommet.

[00210] For example, as shown in Fig. 44, the frame 740 includes a grommet 745 (e.g.,
constructed of a rubber) and the shroud 720 includes an opening 725 adapted to receive the
grommet 745 to secure the shroud 720 to the frame 740. As illustrated, the shroud 720
includes elongated upper and lower arms 724, 726 each with a slot 727 at its free end adapted
to receive a respective headgear strap in use.

[00211] Fig. 45 illustrates an alternative shroud 820 which includes a single arm with

a slot 827 at cach end adapted to receive a respective headgear strap in use. In addition, the
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shroud 820 provides an elongated inner slot 825 adapted to receive the grommet 745 of the
frame 740. The elongated slot 825 allows the grommet 745 to be fixed in one of multiple
positions along the length of the slot 825, in contrast to the shroud 720 which provides a
single fixed position. In an embodiment, the shroud 820 may be slidable with respect to the
grommet 745 to allow an infinite number of positions with respect to the frame 740.

[00212] In each embodiment, the grommet 745 (e.g., constructed of a rubber) fixes the
shroud in position but the inherent flexibility of the grommet provides a flexible connection
to decouple the shroud from the frame and allow a range of movement between the two
components, ¢.g., like a ball joint or gimbal. Such arrangement helps with fitting and sealing
of the mask to the patient's face. That is, the flexible connection allows the mask to

selectively adjust and/or self-fit with the patient's face.

5.2 Cushion to Frame Connection

[00213] In Figs. 1-8, the non-face contacting side of the cushion 1060 is connected to
frame 1040 in a tongue and groove relationship. The tongue 1066 (see Figs. 1C, 1D, and 8)
of the cushion 1060 is inserted within a groove 1041 (see Figs. 1C and 1D) provided along
the perimeter of the frame 1040. The tongue and groove relationship may also include a
locking lip or sealing lip 1068 (sce Figs. 1C, 1D, and 8) on the cushion that is adapted to
interlock with an undercut bead 1042 (see Figs. 1C and 1D) within the frame groove to
fixably retain the cushion to the frame.

[00214] In the illustrated embodiment, the cushion 1060 also includes one or more
positioning features located around its circumference to assist with proper alignment of the
cushion with the frame 1040. As shown in Fig. 7, the cushion 1060 includes notches and/or
protrusions (e.g., two notches 1067 and one protrusion 1069) adapted to engage with

complementary features in the frame, e.g., interlocking relationship.

5.2.1 Co-Molding Frame and Cushion
[00215] In an embodiment, as shown in Figs. 27-30, the frame 40 and cushion 44 may
be co-molded with one another to form a one-piece, integrated component. For example, the

frame 40 may be molded of a first material adapted to interface with the shroud 20 and the
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cushion 44 may be co-molded onto the frame 40 of a second material adapted to interface
with patient's face.

[00216] In such embodiment, the cushion 44 may be constructed of a relatively soft
elastomeric material (e.g., silicone) for sealing and the frame 40 may be constructed of a more
rigid material than the cushion 44 (e.g., polycarbonate, polypropylenc) for interfacing with the
frame.

[00217] Co-molding the frame 40 to the cushion 44 provides a chemical bond without
necessarily forming a mechanical interlock. As a result, the connection includes no cracks, a
gas tight seal, and clean interface. Moreover, such co-molded connection relaxes tolerances
as the mold materials are sufficiently flexible to fill in any gaps at the interface between the
frame 40 and the cushion 44. Also, the co-molded frame/cushion provides a reduced part
count (reduced cost) and facilitates assembly/disassembly to the shroud 20.

[00218] In an alternative embodiment, as shown in Fig. 33, the frame 40 and cushion
44 may be integrally formed in one piece, e.g., of a silicone material. That is, the frame 40
may have the same shape and structure as described above, but be integrally molded of the
same material, e¢.g., silicone.

[00219] In an embodiment, the integrally formed frame 40/cushion 44 may be co-
molded to the shroud 20, e.g., constructed of polycarbonate or polypropylene. For example,
the shroud 20 may be constructed of a relatively rigid material (e.g., polycarbonate or
polypropylene) and the frame 40/cushion 44 may be co-molded onto the shroud 20 of a

relatively soft elastomeric material (e.g., silicone).

53 Vent Arrangement

[00220] In Figs. 1, 1B, 1C, 1D, and 2-5, the vent arrangement 1076 is provided to the
frame and includes a plurality of holes 1077 (e.g., 5-100 holes, e.g., 20-50 holes, or about 35
holes) oriented at an angle (e.g., 45°) on the outer surface of the frame so as ensure the
exhausted air is directed away from the patient and preferably their bed partner when the
patient is sleeping. As shown in Figs. 1C and 1D, each hole 1077 may include a contour or
taper along its length. However, it should be appreciated that the vent arrangement may
include other suitable arrangements, ¢.g., different number of holes, hole arrangement,

positioning on frame, vent provides part pf interlocking structure with shroud, etc.
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[00221] Fig. 35-1 illustrates a vent arrangement 276 provided to the frame 240 for gas
washout. In the illustrated embodiment, the vent arrangement 276 is in the form of a vent
insert (e.g., elastomeric vent insert) that is adapted to be removably supported within an outlet
opening in the frame 240. The vent insert may be similar those described in U.S. Patent Nos.
6,561,190, 6,561,191, and 7,207,335, cach of which is incorporated herein by reference in its
entirety. However, it should be appreciated that the vent arrangement may have other suitable
forms (e.g., vent holes in frame 40 (Fig. 28), etc.).

[00222] Figs. 37-3, 39-2, and 39-4 illustrate a frame 340 that includes a u-shaped slot
302 that receives a u-shaped plug-type vent 305 for gas washout. As illustrated, the plug-type
vent 305 wraps around and under the opening in the frame 340 for the elbow 370. The plug-
type vent 305 includes a plurality of tracks or grooves 307 on each side thereof. In use, the
grooved plug-type vent 305 forms a seal with the slot 302 so that exhausted air can exit
between the slot walls and the grooves 307 on the plug-type vent 305. In an embodiment, the
port caps 347 may be integrated or incorporated into the plug-type vent 305 (e.g., integrally
formed in one piece). Further details of such a plug-type vent arrangement are provided in
U.S. Patent Application No. 12/230,120, filed August 22, 2008, which is incorporated herein
by reference in its entirety. Figs. 39-2 to 39-6 show the frame 340 with the grooved plug-type
vent 305 removed so as to more clearly illustrate the u-shaped slot 302 and auxiliary ports
343 on each side thereof.

[00223] Also, it should be appreciated that the vent arrangement may be provided to
the elbow. For example, a shown in Figs. 27-30, the vent arrangement 76 is in the form of a
vent insert that is adapted to be removably supported within an outlet opening in the elbow
70. In an embodiment, the vent arrangement 76 includes a base adapted to be supported
within the outlet opening, one or more grill components or media (e.g., filter, membrane, or
other porous material) provided to the base and structured to diffuse vent flow, and a cover to
maintain the grill components/media within the base. Only the cover 77 of the vent
arrangement 76 is visible in Figs. 27-30.

[00224] Exemplary embodiments of such a vent arrangement are disclosed in U.S.
Patent Application No. 12/230,120, filed August 22, 2008, which is incorporated herein by

reference in its entirety.
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[00225] However, it should be appreciated that the vent arrangement may include other
suitable arrangements, e.g., vent insert with one or more vent holes.

[00226] Also, the elbow may provide an alternative venting arrangement to the vent
insert. For example, as indicated in dashed lines in Fig. 30, the first end portion 74(1) of the
elbow 70 (e.g., along the interfacing structure 75) may include one or more vent holes 276 for
gas washout. The one or more holes 276 may be provided to a soft part (¢.g., silicone scal as
described below) and/or a hard part (e.g., polycarbonate, polypropylene) of the elbow. The
holes 276 may extend around the entire perimeter of the first end portion 74(1) or may extend
along one or more portions of the first end portion 74(1). It is noted that providing vent holes
along the entire perimeter of the elbow may help to disperse the vent flow in use. However,
other suitable hole arrangements, hole numbers, and/or hole shapes along the first end portion

74(1) and/or other portions of the elbow are possible.

5.4 Ports

[00227] In Figs. 1-5, the base of the frame 1040 includes two ports 1043 positioned so
that in use, oxygen or other breathable gas can be delivered close to the patient's nares or
pressure monitoring equipment can be attached. The ports 1043 may also be used to attach
additional medical equipment such as pressure or flow sensors. The ports may be selectively
closable or sealable by a ports cap.

[00228] In an alternative embodiment, as shown in Figs. 25 and 26, the frame 1040
may include a side port 1043.1, e.g., in addition to or as an alternative to the ports 1043.
[00229] Figs. 35-1 and 35-2 show a frame 240 that includes an auxiliary port or spigot
243 on an upper portion of the frame, e.g., for supplemental oxygen, measurement device,
ete.

[00230] In Figs. 37-1 to 37-3 and 39-1 to 39-6, the frame 340 includes an auxiliary port
or spigot 343 on each side thereof, ¢.g., for supplemental oxygen, measurement device, etc.

Port caps 347 are provided to seal respective ports 343.

6. Interface Seal
[00231] In an embodiment, a seal may be provided at the interface between the elbow

and the shroud, at the interface between the frame and the shroud, and/or at the interface
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between the elbow and the frame. For example, a seal (e.g., elastomeric, ring-shaped seal)
may be formed separately from the modules and attached at the interface (e.g., sandwiched
between modules, adhesive, etc.). Alternatively, a seal may be co-molded with one or more
of the modules. In an embodiment, a silicone lip seal may be provided to the frame to seal
against the elbow, thereby reducing leak.

[00232] In another embodiment, as shown in Fig. 27-30, the interfacing structure 75 of
the elbow 70 may be constructed of a relatively soft, sealing material (e.g., silicone, which
may be co-molded to the harder material of the elbow) that is structured to provide a seal at
the interface between the elbow 70 and the shroud 20. Also, the relatively soft interfacing
structure 75 (e.g., silicone) provides a "soft" attachment to the relatively hard shroud 20 (e.g.,
polycarbonate, polypropylene) which may allow an interference type fit. As noted above, one
or more vent holes may be provided to the softer interfacing structure and/or the harder

elbow.

[00233] While the invention has been described in connection with what are presently
considered to be the most practical and preferred embodiments, it is to be understood that the
invention is not to be limited to the disclosed embodiments, but on the contrary, is intended to
cover various modifications and equivalent arrangements included within the spirit and scope
of the invention. Also, the various embodiments described above may be implemented in
conjunction with other embodiments, ¢.g., aspects of one embodiment may be combined with
aspects of another embodiment to realize yet other embodiments. Further, each independent
feature or component of any given assembly may constitute an additional embodiment.
Furthermore, cach individual component of any given assembly, one or more portions of an
individual component of any given assembly, and various combinations of components from
one or more embodiments may include one or more ornamental design features. In addition,
while the invention has particular application to patients who suffer from OSA, it is to be
appreciated that patients who suffer from other illnesses (e.g., congestive heart failure,
diabetes, morbid obesity, stroke, bariatric surgery, etc.) can derive benefit from the above
teachings. Moreover, the above teachings have applicability with patients and non-patients

alike in non-medical applications.
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WHAT IS CLAIMED IS:

1. A mask system, comprising:
(1) a shroud module; wherein the shroud module includes headgear connectors adapted
to removably attach to respective headgear straps of headgear; and
(ii) a cushion module, comprising:
a frame defining a breathing chamber; and
a cushion to form a seal with the patient's face in a nasal bridge region, a check
region and a lower lip/chin region of the patient’s face,
wherein the cushion is constructed of a first, relatively soft, elastomeric
material and the frame is constructed of a second material that is more rigid than the cushion,
and a nasal bridge portion of the cushion includes one or more folds to provide in use a higher
level of adaptability or flexibility to the nasal bridge region of the cushion module relative to
another region of the cushion module;
and further wherein the shroud module and the cushion module are configured

to be removably coupleable to one another.

2. The mask system of claim 1 wherein the cushion comprises one or more folds in a

lower lip/chin region of the cushion.
3. The mask system of claim 2, wherein the one or more folds in the nasal bridge region
has a relatively high degree of flexibility and the one or more folds in the lower lip/chin

region have a relatively low degree of flexibility.

4. The mask system of claim 1, wherein each of said one or more folds comprises

adjacent first side walls interconnected by a second side wall.

5. The mask system of claim 1, wherein the cushion is a full-face cushion.

6. The mask system of claim 1, wherein the shroud module includes upper and lower

headgear connectors on each side of the shroud module.
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7. The mask system of claim 6, wherein each upper headgear connector includes a slot

adapted to receive a respective headgear strap in use.

8. The mask system of claim 6, wherein each lower headgear connector is adapted to be

removably interlocked with a headgear clip associated with a respective headgear strap.

9. The mask system of claim &, further comprising headgear including respective
headgear clips, wherein each said headgear clip is adapted to snap-fit with the respective

lower headgear connector.
10. The mask system of claim 1, wherein the shroud module includes an open
construction that provides an annular or part annular cushion retaining portion structured to

retain the cushion module.

11. The mask system of claim 1, further comprising an elbow module adapted to be

connected to an air delivery tube that delivers breathable gas to the patient.

12. The mask system according to claim 11, wherein the elbow module is provided to the

shroud module.

13. The mask system of claim 11, wherein the elbow module comprises polycarbonate.

14. The mask system of claim 11, wherein the elbow module and the shroud module are

connected with a mechanical interlock while allowing 360 degree rotation of the elbow

module.

15. The mask system of claim 11, wherein the elbow module includes an anti-asphyxia
valve.

16. A mask system of claim 15, wherein the anti-asphyxia valve includes a flap portion

adapted to selectively close a port provided in the elbow module.
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17. The mask system of claim 1, wherein the cushion module includes at least first and
second cushion modules adapted to be provided to the shroud module, said at least first and

second cushion modules being different from one another in at least one aspect.

18. The mask system of claim 1 comprising a small cushion module, a medium cushion
module and a large cushion module, wherein each of said small cushion module, said medium

cushion module and said large cushion module is removably coupleable to the same shroud

module.

19. The mask system of claim 1, wherein the shroud module comprises polycarbonate.
20. The mask system of claim 1, wherein the cushion comprises silicone.

21. The mask system of claim 1, wherein the frame and the cushion are co-molded.
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ABSTRACT

A mask system has a shroud module with headgear connectors adapted to removably
attach to respective headgear straps of headgear; and a cushion module, including a frame
defining a breathing chamber; and a cushion to form a seal with the patient's face in a nasal
bridge region, a cheek region and a lower lip/chin region of the patient’s face. The cushion is
constructed of a first, relatively soft, elastomeric material and the frame is constructed of a
second material that is more rigid than the cushion, and a nasal bridge portion of the cushion
includes one or more folds to provide in use a higher level of adaptability or flexibility to the
nasal bridge region of the cushion module relative to another region of the cushion module.
The shroud module and the cushion module are configured to be removably coupleable to one

another.
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Doc Code: TRACK1.REQ

Document Description: TrackOne Request
PTO/AIA/424 (04-14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e) (Page 1 of 1)

E\r/setnl:l;arr:ned ErrOl SaViO AleX D.SOUZA E:;ﬁ;(;yisional Application Number (if
Title of
|nlvention: MASK SYSTEM

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee are filed with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

2. lunderstand that the application may not contain, or be amended to contain, more than four
independent claims, more than thirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

L. [v] Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.
—OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. An executed inventor's oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

1l [ ] Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

i. Arequest for continued examination has been filed with, or prior to, this form.

ii. If the application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), or is
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

signawre/ PAUI T. Bowen/ eJuly 31,2014
Fmimpeq PAUI T. Bowen Romonen numser 38:009

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required.*

forms are submitted.

*Total of 1
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of
the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2)
furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the
U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or
patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not be able to
process and/or examine your submission, which may result in termination of proceedings or abandonment of the
application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. Arecord from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. Arrecord in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.

4. Arecord in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. Arecord related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. Arecord in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency’s
responsibility to recommend improvements in records management practices and programs, under authority of
44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing
inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record
was filed in an application which became abandoned or in which the proceedings were terminated and which
application is referenced by either a published application, an application open to public inspection or an issued
patent.

9. Arecord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 14/447,673
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
o o) 1o (0 N/A N/A N/A N/A 280
SEARCH FEE
(37 CFR 1.16(K), (i), or (m) N/A N/A N/A N/A 600
EXAMINATION FEE
AU N/A N/A N/A N/A 720
TOTAL CLAIMS ]
(37 CFR 1.16(i)) 21 minus 20= 1 OR |x 80 80
INDEPENDENT CLAIMS *
(37 CFR 1.16(h)) 1 minus 3 = x 420 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0” in column 2. TOTAL TOTAL 1680
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(®) FEE(S$) RATE(S) FEE($)
E AMENDMENT PAID FOR
LU Total . i " =
> 37 CF(:H 16(i)) Minus X OR X
% Independent * Minus | *** =
I | wrcrrR18n) X OR |x
<§: Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE®) FEE(S)
E AMENDMENT PAID FOR
LUl Total * Minus | ** = X
= (37 CF?H.IE(H) OR [x
% Independent * Minus | *** = . OR .
w (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CGFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" {Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
14/447.673  07/31/2014 3771 1680 PTB-4398-1485 21 1
CONFIRMATION NO. 3036
23117 FILING RECEIPT
NIXON & VANDERHYE, PC
901 NORTH GLEBE ROAD, 11TH FLOOR N AR A
ARLINGTON, VA 22203 000000070093453

Date Mailed: 08/11/2014

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Errol Savio Alex D'SOUZA, Sydney, AUSTRALIA;
Matthew EVES, Sydney, AUSTRALIA;
David James LOCKWOOD, Gosford, AUSTRALIA;
Zoran VALCIC, Sydney, AUSTRALIA;
Jamie Graeme WEHBEH, Sydney, AUSTRALIA;
Applicant(s)
ResMed Limited, Bella Vista, AUSTRALIA

Power of Attorney: The patent practitioners associated with Customer Number 23117

Domestic Priority data as claimed by applicant
This application is a CON of 13/964,280 08/12/2013
which is a CON of 13/745,077 01/18/2013 PAT 8528561
which is a CON of 12/736,024 09/02/2010 PAT 8550084
which is a 371 of PCT/AU2009/000241 02/27/2009
which claims benefit of 61/064,406 03/04/2008
and claims benefit of 61/071,893 05/23/2008
and claims benefit of 61/136,117 08/13/2008 *
(*)Data provided by applicant is not consistent with PTO records.

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

page 1 of 3
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If Required, Foreign Filing License Granted: 08/08/2014

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/447,673

Projected Publication Date: 11/20/2014
Non-Publication Request: No

Early Publication Request: No

Title

MASK SYSTEM
Preliminary Class

128

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3

Page 150



LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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UNITED STATES PATENT AND TRADEMARK OFFICE

MA I] IL E @ ~ P.O. Box 1450
Alexandria, VA 22313-1450
NIXON & VANDERHYE, PC

901 NORTH GLEBE ROAD, 11TH FLOOR
ARLINGTON VA 22203 "

AUG 12 2014

OFFICE OF PETITIONS
Doc Code: TRACK1.GRANT .

Commissioner for Patents
Ugited States Patent and Trademark Office

www.uspto.gov

Decision Granting Request for
Prioritized Examination Application No.: 14/447,673
(Track | or After RCE)

1. THE REQUEST FILED July 31, 2014 IS GRANTED.

The above-identified application has met the requirements for prioritized examination
A X for an original nonprovisional application (Track ).
B. _ [J for an application undergoing continued examination (RCE).

2. The above-identified application will undergo prioritized examination. The applicétion will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A filing a petition for extension of time to extend the time period for filing a reply;

B. filing an amendment to amend the application to contain more than four independent

claims, more than thirty total claims, or a multiple dependent claim,
filing a request for continued examination;

filing a notice of appeal;

filing a request for suspension of action;
-mailing of a notice of allowance;

mailing of a final Of\fice action,

T 6Gmmoo

completion of examination as defined in 37 CFR 41.102; or

abandonment of the application.

Telephone inquiries'with regard to this decision should be directed to Brian W. Brown at 571-272-5338.

/Brian W. Brown/ Petitions Examiner, Office of Petitions
[Signature] (Title)

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/447,673 07/31/2014 Errol Savio Alex D'SOUZA PTB-4398-1485
CONFIRMATION NO. 3036
23117 PUBLICATION NOTICE
NIXON & VANDERHYE, PC
901 NORTH GLEBE ROAD, 11TH FLOOR N AT DL
000000071951162

ARLINGTON, VA 22203

Title:MASK SYSTEM

Publication No.US-2014-0338672-A1
Publication Date:11/20/2014

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.USpto.gov

APPLICATION FILING or GRD ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSIIND CLAIMSl
14/447,673 07/31/2014 3649 1680 PTB-4398-1485 21 1
CONFIRMATION NO. 3036
23117 CORRECTED FILING RECEIPT
NIXON & VANDERHYE, PC
901 NORTH GLEBE ROAD, 11TH FLOOR N LA LA O

ARLINGTON, VA 22203
Date Mailed: 11/28/2014

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Errol Savio Alex D'SOUZA, Sydney, AUSTRALIA;
Matthew EVES, Sydney, AUSTRALIA;
David James LOCKWOOD, Gosford, AUSTRALIA;
Zoran VALCIC, Sydney, AUSTRALIA;
Jamie Graeme WEHBEH, Sydney, AUSTRALIA;
Applicant(s)
ResMed Limited, Bella Vista, AUSTRALIA

Power of Attorney: The patent practitioners associated with Customer Number 23117

Domestic Priority data as claimed by applicant
This application is a CON of 13/964,280 08/12/2013
which is a CON of 13/745,077 01/18/2013 PAT 8528561
which is a CON of 12/736,024 09/02/2010 PAT 8550084
which is a 371 of PCT/AU2009/000241 02/27/2009
which claims benefit of 61/064,406 03/04/2008
and claims benefit of 61/071,893 05/23/2008
and claims benefit of 61/136,617 09/19/2008

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

If Required, Foreign Filing License Granted: 08/08/2014
page 1 of 3
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/447,673

Projected Publication Date: Not Applicable
Non-Publication Request: No

Early Publication Request: No

Title

MASK SYSTEM
Preliminary Class

128

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of

D'SOUZA et al. Atty. Ref.: PTB-4398-1485
Confirmation No. 3036

Appln. No. 14/447,673 Art Unit: 3649

Filed: 07/31/2014 Examiner: Matter, Kristen Clarette

For: MASK SYSTEM

December 1, 2014

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Sir:

PRELIMINARY AMENDMENT

In order to place the above-identified application in better condition for examination,

please amend the application as follows:

2433487
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D’SOUZA et al.
Appl. No. 14/447,673

AMENDMENTS TO THE DRAWINGS

The attached sheet of drawing includes changes to Fig. 22. This sheet, which includes
Fig. 22, replaces the original sheet including Fig. 22. In Fig. 22, the lead lines to elements

“1145(1)” and “1149(1)” have been corrected.

2433487
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D’SOUZA et al.
Appl. No. 14/447,673

REMARKS/ARGUMENTS

Claims 1-21 are pending in this application. By this Amendment, the drawings have been
amended to correct Fig. 22 and make the drawing consistent with the specification.

The Commissioner is hereby authorized to charge any deficiency, or credit any
overpayment, in the fee(s) filed, or asserted to be filed, or which should have been filed herewith
(or with any paper hereafter filed in this application by this firm) to our Account No. 14-1140.

Respectfully submitted,
NIXON & VANDERHYE P.C.
By: /Paul T. Bowen/

Paul T. Bowen
Reg. No. 38,009

PTB:tlm

901 North Glebe Road, 11th Floor
Arlington, VA 22203-1808
Telephone: (703) 816-4000
Facsimile: (703) 816-4100

2433487
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The present application is being examined under the pre-AIA first to invent provisions.

DETAILED ACTION
Drawings

The drawings are objected to because Figures 41-3 and 41-4 should include a connector
mechanism showing how the components in the exploded view fit together or are related.

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to
the Office action to avoid abandonment of the application. Any amended replacement drawing
sheet should include all of the figures appearing on the immediate prior version of the sheet,
even if only one figure is being amended. The figure or figure number of an amended drawing
should not be labeled as “amended.” If a drawing figure is to be canceled, the appropriate figure
must be removed from the replacement sheet, and where necessary, the remaining figures must
be renumbered and appropriate changes made to the brief description of the several views of the
drawings for consistency. Additional replacement sheets may be necessary to show the
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an
application must be labeled in the top margin as either “Replacement Sheet” or “New Sheet”
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will
be notified and informed of any required corrective action in the next Office action. The

objection to the drawings will not be held in abeyance.
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Claim Objections
Claim 3 is objected to because of the following informalities: In lines 1-2, the claim
reads “one or more folds...has a..." and in lines 2-3 the claim reads “one or more folds...have
a...” Examiner suggests using ‘“has” in both instances or using “have” in both instances instead
of one of each.

Appropriate correction is required.

Claim Rejections - 35 USC § 103
The following is a quotation of pre-AIA 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claims 1-13 and 19-21 are rejected under pre-AIA 35 U.S.C. 103(a) as being
unpatentable over Ho et al. (US 2006/0272646, herein referred to as “Ho”) in view of
Lieberman et al. (US 2008/0178886, herein referred to as “Lieberman”) and Schegerin (US
5,349,949).

Regarding claims 1-3 and 20, Ho discloses a mask system comprising: a shroud module
(10); wherein the shroud module includes headgear connectors (e.g., 16) adapted to removably
attach to respective headgear straps of headgear (see Figure 10); and a cushion module
comprising: a frame (102 - the element with wall 108) defining a breathing chamber (see Figure
13); and a cushion (the cushion on 102) to form a seal with the patient’s face in a nasal bridge

region, a cheek region and a lower lip/chin region of the face (see Figure 10), wherein the shroud
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module and the cushion module are configured to be removably coupled to one another (see
paragraph 59 and Figure 5).

Ho is silent as to the materials of the mask. However, Lieberman discloses another face
mask with a cushion formed of silicone (see claim 12), a first, relatively soft elastomeric material
and a mask frame/body constructed of polycarbonate (see claim 12), a second material that is
more rigid than the cushion. Therefore, it would have been obvious to one of ordinary skill in the
art at the time the invention was made to have made the frame of Ho from polycarbonate and the
cushion from silicone as taught by Lieberman in order to use a rigid enough structure to allow
connecting of the elbow and shroud to the frame and a soft material for create a soft comfortable
seal on the patient’s face. See also In re Leshin, 227 F.2d 197, 125 USPQ 416 (CCPA 1960), in
which the selection of a known material based on its suitability for its intended use supported a
prima facie case of obviousness.

Ho lacks the cushion having one or more folds as claimed. However, Schegerin discloses
a breathing mask with folds (26) in the nasal and lower lip/chin region (see Figure 1) to provide a
higher level of adaptability, the fold(s) in the nasal bridge region having a relatively higher
degree of flexibility than those in the lower lip/chin region (see column 2, lines 10-20).
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention
was made to have modified Ho's cushion to include folds as taught by Schegerin in order to
provide additional adaptability and maintain a good seal even as the applied force to the mask
changes, for example, as a patient moves.

Regarding claim 4, Schegerin discloses that the folds comprise adjacent first walls (e.g.,

the flat portions seen in Figure 7) interconnected by a second wall (26).
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Regarding claim 5, Ho discloses full-face cushions (paragraph 12 - although a nasal mask
is shown in the Figures Ho discloses Full face masks as interchangeable with nasal masks) as
does Lieberman and Schegerin as is well known in the art.

Regarding claim 6, Ho discloses the shroud module includes upper and lower headgear
connectors on each side of the shroud module (see Figures 9 and 10).

Regarding claim 7, the upper headgear connectors are slots adapted to receive a strap in
use (see Figures 9 and 10).

Regarding claims 8 and 9, Ho discloses that the slots can be replaced by the arrangement
seen in US 2004/0025883 (see paragraph 56), and as seen in US 2004/0025883 Figures 11 and
13, the headgear connectors are removably interlocked with a headgear clip (76) associated with
a headgear strap via snap-fit.

Regarding claim 10, Ho discloses that the shroud module provides an open construction
that provides an annular or part annular cushion retaining portion (40) structured to retain the
cushion module.

Regarding claim 11, Ho discloses an elbow module (118) adapted to be connected to a
delivery tube that delivers breathable air to the patient.

Regarding claim 12, Ho discloses that the elbow module is provided to the shroud
module (see Figure 13).

Regarding claim 13, Ho is silent as to the material of the elbow module. However,
polycarbonate is a well-known and commonly used material for facemask components. Absent a
critical teaching and/or showing of unexpected results from making the elbow module of

polycarbonate examiner contends that it would have been obvious to one of ordinary skill in the
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art at the time the invention was made to have made Ho's elbow module from polycarbonate in
order to provide a rigid, biocompatible material for the elbow module. See also In re Leshin, 227
F.2d 197, 125 USPQ 416 (CCPA 1960), in which the selection of a known material based on its
suitability for its intended use supported a prima facie case of obviousness.

Regarding claim 19, Ho discloses that the shroud can be made from a variety of materials
(see paragraph 51) but does not expressly state polycarbonate. However, polycarbonate is a well-
known and commonly used material for facemask components. Absent a critical teaching and/or
showing of unexpected results from making the shroud module of polycarbonate examiner
contends that it would have been obvious to one of ordinary skill in the art at the time the
invention was made to have made Ho's shroud module from polycarbonate in order to provide a
rigid, biocompatible material for the shroud module. See also In re Leshin, 227 F.2d 197, 125
USPQ 416 (CCPA 1960), in which the selection of a known material based on its suitability for
its intended use supported a prima facie case of obviousness.

Regarding claim 21, “Even though product-by-process claims are limited by and defined
by the process, determination of patentability is based on the product itself. The patentability of a
product does not depend on its method of production. If the product in the product-by-process
claim is the same as or obvious from a product of the prior art, the claim is unpatentable even
though the prior product was made by a different process.” In re Thorpe, 777 F.2d 695, 698, 227
USPQ 964, 966 (Fed. Cir. 1985)(citations omitted). Here, Ho does not expressly disclose “co-
mold[ing]" the frame and cushion. However, the process by which the frame and cushion are

joined is not required for a product by process claim. Since ho discloses a frame connected to a
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cushion, and which are fully capable of being joined by co-molding, the instant claim language is

met.

Claims 14-16 are rejected under pre-AIA 35 U.S.C. 103(a) as being unpatentable
over Ho in view of Lieberman and Schegerin, as applied to claims 1-13 and 19-21 above,
and further in view of Smart (US 2006/0107960).

Regarding claim 14, Ho discloses that the elbow module and shroud module are
connected with a mechanical interlock (see Figure 13) but Ho is silent as to allowing 360 degree
rotation of the elbow module. However, Smart discloses another elbow module that is
mechanically connected to a frame while allowing 360 degree rotation (via swivels 30 and 41) as
is well known and common practice in the art. Therefore, it would have been obvious to one of
ordinary skill in the art to allow Ho’s elbow to swivel as taught by Smart in order to allow even
more freedom of movement to the patient while maintaining a good seal. Having the swivel be
360 degrees is obvious as being an optimal value within a well-known workable range.

Regarding claims 15 and 16, Ho lacks a valve on the elbow as claimed. Smart discloses
an elbow module with an anti-asphyxia valve (see abstract) that includes a flap portion (27)
adapted to selectively close a port (44) provided in the elbow module. Therefore, it would have
been obvious to one of ordinary skill in the art at the time the invention was made to have
provided Ho’s elbow module with a valve as taught by Smart in order to prevent accidental

suffocation as is well known in the art.
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Claims 17 and 18 are rejected under pre-AIA 35 U.S.C. 103(a) as being
unpatentable over Ho in view of Lieberman and Schegerin, as applied to claims 1-13 and
19-21 above, and further in view of Geist (US 2006/0042629).

Ho discloses the shroud module is attachable to a variety of prior art masks (see
paragraph 59) but does not expressly state different masks. Geist discloses that the prior art is
replete with masks of different sizes and structures (paragraph 2). Therefore, it would have been
obvious, if not inherent, that the masks could come in a small, medium and large module, all of
which are coupleable to the same shroud module (and which can already have or obviously be
modified to have “folds” in the cushion module) in order to accommodate patients of different

sizes as is well known in the art.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent possible
harassment by multiple assignees. A nonstatutory double patenting rejection is appropriate
where the claims at issue are not identical, but at least one examined application claim is not
patentably distinct from the reference claim(s) because the examined application claim is either
anticipated by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg,
140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d

2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van
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Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may
be used to overcome an actual or provisional rejection based on a nonstatutory double patenting
ground provided the reference application or patent either is shown to be commonly owned with
this application, or claims an invention made as a result of activities undertaken within the scope
of a joint research agreement. A terminal disclaimer must be signed in compliance with 37 CFR
1.321(b).

The USPTO internet Web site contains terminal disclaimer forms which may be used.
Please visit http://www.uspto.gov/forms/. The filing date of the application will determine what
form should be used. A web-based eTerminal Disclaimer may be filled out completely online
using web-screens. An eTerminal Disclaimer that meets all requirements is auto-processed and
approved immediately upon submission. For more information about eTerminal Disclaimers,
refer to http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-1.jsp.

Claims 1-21 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claim 7 of U.S. Patent No. 8,528,561. Although the conflicting claims
are not identical, they are not patentably distinct from each other because the difference between
the patented claim and the instant claims are minor and obvious from each other. For example,
the instant claim 1 is a broader version of the patented claim 7 (i.e. the instant claim 1 does not
include the structural element of elbow, headgear, specific materials, valve, etc. as in the
patented claim 7). In the instant claim 1, the structural elements are included in the patented

claim 7. Similar arguments exist for the remaining claims -- the structural elements are included
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or obvious variants from material choice and remaining claims (e.g., different sizes of masks).
Any infringement over the patent would also infringe over the instant claims. Hence, the instant

claims 1-21 do not differ from the scope of the patented claim 7.

Claims 1-21 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 3-6 and 32-36 of U.S. Patent No. 8,550,084. Although the
conflicting claims are not identical, they are not patentably distinct from each other because the
difference between the patented claims and the instant claims are minor and obvious from each
other. For example, the instant claim 1 is a broader version of the patented claim 3 (i.e. the
instant claim 1 does not include the structural element of elbow, headgear, specific materials,
valve, etc. as in the patented claim 3). In the instant claim 1, the structural elements are included
in the patented claim 3. Similar arguments exist for the remaining claims -- the structural
elements are included or obvious variants from material choice and remaining claims (e.g.,
different sizes of masks). Any infringement over the patent would also infringe over the instant
claims. Hence, the instant claims 1-21 do not differ from the scope of the patented claims 3-6

and 32-36.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to KRISTEN MATTER whose telephone number is (571)272-5270.

The examiner can normally be reached on Monday - Friday 9-5.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Darnell Jayne can be reached on (571) 272-7723. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

Kristen C. Matter
Primary Examiner
Art Unit 3649

/KRISTEN MATTER/
Primary Examiner, Art Unit 3649
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WO 2007/147088 A2 | 12/2007 WO
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FOREIGN PATENT DOCUMENTS
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INFORMATION DISCLOSURE

ATTY. DOCKET NO.

SERIAL NO.

CITATION PTB-4398-1485 Continuation of 13/964,280
APPLICANT
D’SOUZA et al.
(Use several sheets if necessary) FILING DATE GROUP
Herewith Unassigned

U.S. PATENT DOCUMENTS

*EXAMINER FILING DATE
INITIAL DOCUMENT NUMBER DATE NAME CLASS SUBCLASS IF APPROPRIATE
364,394 06/1887 BRIGHT
428,592 05/1890 CHAPMAN
443,191 12/1890 ILLING
781,516 01/1905 GUTHRIE, JR.
812,706 02/1906 WARBASSE
1,081,745 12/1913 JOHNSTON et al.
1,125,542 01/1915 HUMPHRIES
1,176,886 03/1916 ERMOLD
1,192,186 07/1916 GREENE
1,206,045 11/1916 SMITH
1,229,050 06/1917 DONALD
1,282,527 10/1918 BIDONDE
1,362,766 12/1920 McGARGILL
1,445,010 02/1923 FEINBERG
1,502,450 07/1924 WOOD
1,610,793 12/1926 KAUFMAN
1,632,449 06/1927 McKESSON
1,653,572 12/1927 JACKSON
1,710,160 04/1929 GIBBS
1,837,591 12/1931 SHINDEL
1,873,160 08/1932 STURTEVANT
1,926,027 09/1933 BIGGS
2,011,733 08/1935 SHINDEL
2,104,016 01/1938 BIGGS
2,123,353 07/1938 CATT
2,127,136 08/1938 POBIRS
2,130,555 09/1938 MALCOM
2,133,699 10/1938 HEIDBRINK
2,149,067 02/1939 OTERO
2,166,164 07/1939 LEHMBERG
2,245,658 06/1941 ERICKSON
2,245,969 06/1941 FRANCISCO et al.
2,248,477 07/1941 LOMBARD
2,254,854 09/1941 O’CONNELL
2,317,608 04/1943 HEIDBRINK
2,353,643 07/1944 BULBULIAN
2,371,965 03/1945 LEHMBERG
2,376,871 05/1945 FINK
2,382,364 08/1945 YANT
*Examiner Date Considered

Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609; draw line through citation if not in conformance and not considered. Include a
copy of this form with next communication to applicant.
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ATTY. DOCKET NO.

SERIAL NO.

CITATION PTB-4398-1485 Continuation of 13/964,280
APPLICANT
D’SOUZA et al.
(Use several sheets if necessary) FILING DATE TC/A.U.
Herewith Unassigned
FILING DATE
*Em%TER DOCUMENT NUMBER DATE NAME CLASS | SUBCLASS |IF APPROPRIATE
2,415,846 02/1947 RANDALL
2,428,451 10/1947 EMERSON
2,433,565 12/1947 KORMAN
2,438,058 03/1948 KINCHELOE
2,473,518 06/1949 GARRARD et al
2,540,567 02/1951 BENNETT
2,578,621 12/1951 YANT
2,590,006 03/1952 GORDON
2,625,155 01/1953 ENGELDER
2,641,253 06/1953 ENGELDER
2,693,178 11/1954 GILROY
2,706,983 04/1955 MATHESON et al.
2,749,910 06/1956 FAULCONER, JR.
2,820,651 01/1958 PHILLIPS
2,837,090 06/1958 BLOOM ct al.
2,868,196 01/1959 STAMPE
2,875,757 03/1959 GALLEHER, JR.
2,875,759 03/1959 GALLEHER, JR.
2,881,444 04/1959 FRESH et al.
2,882,895 04/1959 GALEAZZI
2,902,033 09/1959 GALLEHER, JR.
2,917,045 12/1959 SCHILDKNECHT et al.
2,931,356 04/1960 SCHWARZ
2,939,458 06/1960 LUNDQUIST
3,013,556 12/1961 GALLEHER, JR.
3,042,035 07/1962 COANDA
3,117,574 01/1964 REPLOGLE
3,182,659 05/1965 BLOUNT
3,189,027 06/1965 BARTLETT, JR.
3,193,624 07/1965 WEBB et al.
3,238,943 03/1966 HOLLEY
3,288,138 11/1966 SACHS
3,315,672 04/1967 CUNNINGHAM et al.
3,315,674 04/1967 BLOOM et al.
3,330,273 07/1967 BENNETT
3,330,274 07/1967 BENNETT
3,362,420 01/1968 BLACKBURN et al.
*EXAMINER FILING DATE
INITIAL DOCUMENT NUMBER DATE NAME CLASS | SUBCLASS |IF APPROPRIATE
*Examiner Date Considered

Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH M./
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INFORMATION DISCLOSURE

ATTY. DOCKET NO.

SERIAL NO.

CITATION PTB-4398-1485 Continuation of 13/964,280
APPLICANT
D’SOUZA et al.
(Use several sheets if necessary) FILING DATE TC/A.U.

Herewith Unassigned
3,363,833 01/1968 LAERDAL
3,545,436 12/1970 HOLLOWAY
3,556,122 01/1971 LAERDAL
3,580,051 05/1971 BLEVINS
3,670,726 03/1972 MAHON et al.
3,682,171 08/1972 DALI et al.
3,700,000 10/1972 HESSE, Deceased et al.
3,720,235 03/1973 SCHROCK
3,725,953 04/1973 JOHNSON et al.
3,739,774 06/1973 GREGORY
3,750,333 08/1973 VANCE
3,752,157 08/1973 MALMIN
3,754,552 08/1973 KING
3,796,216 03/1974 SCHWARZ
3,799,164 03/1974 ROLLINS
3,830,230 08/1974 CHESTER
3,861,385 01/1975 CARDEN
3,902,486 09/1975 GUICHARD
3,905,361 09/1975 HEWSON et al.
3,910,261 10/1975 RAGSDALE et al.
3,938,614 02/1976 AHS
3,972,321 08/1976 PROCTOR
3,978,854 09/1976 MILLS, JR.
4,006,744 02/1977 STEER
4,062,357 12/1977 LAERDAL
4,069,516 01/1978 WATKINS, JR.
4,077,404 03/1978 ELAM
4,120,302 10/1978 ZIEGLER
4,142,527 03/1979 GARCIA
4,153,051 05/1979 SHIPPERT
4,156,426 05/1979 GOLD
4,167,185 09/1979 LEWIS
4,201,205 05/1980 BARTHOLOMEW
4,226,234 10/1980 GUNDERSON
4,231,363 11/1980 GRIMES
4,233,972 11/1980 HAUFF et al.
4,239,038 12/1980 HOLMES
4,245,632 01/1981 HOUSTON

*Examiner

Date Considered

Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH M./
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INFORMATION DISCLOSURE

ATTY. DOCKET NO.

SERIAL NO.

CITATION PTB-4398-1485 Continuation of 13/964,280
APPLICANT
D’SOUZA et al.
(Use several sheets if necessary) FILING DATE TC/A.U.
Herewith Unassigned
*EXAMINER FILING DATE
INITIAL DOCUMENT NUMBER DATE NAME CLASS | SUBCLASS |IF APPROPRIATE

4,248,218 02/1981 FISCHER

4,263,908 04/1981 MIZERAK

4,264,743 04/1981 MARUYAMA et al.

4,265,239 05/1981 FISCHER, JR. et al.

4,266,540 05/1981 PANZIK et al.

4,267,845 05/1981 ROBERTSON, JR. et al.

4,273,124 06/1981 ZIMMERMAN

4,304,229 12/1981 CURTIN

4,312,359 01/1982 OLSON

4,328,797 05/1982 ROLLINS et al.

4,337,767 07/1982 YAHATA

4,347,205 08/1982 STEWART

4,354,488 10/1982 BARTOS

4,367,735 01/1983 DALI

4,367,816 01/1983 WILKES

4,369,284 01/1983 CHEN

4,402,316 09/1983 GADBERRY

4,406,283 09/1983 BIR

4,412,537 11/1983 TIGER

4,414,973 11/1983 MATHESON et al.

4,417,575 11/1983 HILTON et al.

4,422,456 12/1983 TEIP

4,446,576 05/1984 HISATAKA

4,449,526 05/1984 ELAM

4,454,880 06/1984 MUTO et al.

4,454 881 06/1984 HUBER et al.

4,455,675 06/1984 BOSE et al.

4,458,679 07/1984 WARD

4,467,799 08/1984 STEINBERG

4,493,614 01/1985 CHU et al.

4,522,639 06/1985 ANSITE et al.

4,548,200 10/1985 WAPNER

4,549,542 11/1985 CHEIN

4,558,710 12/1985 EICHLER

4,572,323 02/1986 RANDALL

4,579,113 04/1986 McCREADIE et al.

4,587,967 05/1986 CHU et al.

4,593,688 06/1986 PAYTON

*Examiner Date Considered

Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant.

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH M./
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INFORMATION DISCLOSURE

ATTY. DOCKET NO.

SERIAL NO.

CITATION PTB-4398-1485 Continuation of 13/964,280
APPLICANT
D’SOUZA et al.
(Use several sheets if necessary) FILING DATE TC/A.U.
Herewith Unassigned
*EXAMINER FILING DATE
INITIAL DOCUMENT NUMBER DATE NAME CLASS | SUBCLASS |IF APPROPRIATE

4,601,465 07/1986 ROY

4,616,647 10/1986 McCREADIE

4,617,637 11/1986 CHU et al.

4,622,964 11/1986 FLYNN

4,630,604 12/1986 MONTESI

4,641,645 02/1987 TAYEBI

4,641,647 02/1987 BEHAN

4,655,213 04/1987 RAPOPORT et al.

4,657,010 04/1987 WRIGHT

4,660,555 04/1987 PAYTON

4,665,570 05/1987 DAVIS

4,671,267 06/1987 STOUT

4,671,271 06/1987 BISHOP et al.

4,674,134 06/1987 LUNDIN

4,676,241 06/1987 WEBB et al.

4,677,975 07/1987 EDGAR et al.

4,677,977 07/1987 WILCOX

4,686,977 08/1987 COSMA

4,699,139 10/1987 MARSHALL et al.

4,706,664 11/1987 SNOOK et al.

4,707,863 11/1987 McNEAL

4,711,636 12/1987 BIERMAN

4,713,844 12/1987 WESTGATE

4,739,755 04/1988 WHITE et al.

4,753,233 06/1988 GRIMES

4,767,411 08/1988 EDMUNDS

4,770,169 09/1988 SCHMOEGNER et al.

4,772,760 09/1988 GRAHAM

4,774,941 10/1988 COOK

4,774,946 11/1988 ACKERMAN et al.

4,782,832 11/1988 TRIMBLE et al.

4,790,829 12/1988 BOWDEN et al.

4,799,477 01/1989 LEWIS

4,802,857 02/1989 LAUGHLIN

4,803,981 02/1989 VICKERY

4,807,617 02/1989 NESTI

4,809,692 03/1989 NOWACKI et al.

4,811,730 03/1989 MILANO

*Examiner Date Considered

Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant.
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INFORMATION DISCLOSURE

ATTY. DOCKET NO.

SERIAL NO.

CITATION PTB-4398-1485 Continuation of 13/964,280
APPLICANT
D’SOUZA et al.
(Use several sheets if necessary) FILING DATE TC/A.U.
Herewith Unassigned
*EXAMINER FILING DATE
INITIAL DOCUMENT NUMBER DATE NAME CLASS | SUBCLASS |IF APPROPRIATE

4,819,629 04/1989 JONSON

4,821,713 04/1989 BAUMAN

4,827,924 05/1989 JAPUNTICH

4,830,138 05/1989 PALMAER et al.

4,832,017 05/1989 SCHNOOR

4,838,878 06/1989 KALT et al.

4,841,953 06/1989 DODRILL

4,848,334 07/1989 BELLM

4,848,366 07/1989 AITA et al.

4,850,346 07/1989 MICHEL et al.

4,856,118 08/1989 SAPIEJEWSKI

4,886,058 12/1989 BROMSTROM et al.

4,899,740 02/1990 NAPOLITANO

4,905,683 03/1990 CRONJAEGER

4,907,584 03/1990 MCGINNIS

4,910,806 03/1990 BAKER et al.

4,914,957 04/1990 DOUGHERTY

4,915,105 04/1990 LEE

4,915,106 04/1990 AULGUR et al.

4,919,128 04/1990 KOPALA ctal.

4,919,654 04/1990 KALT

4,938,210 07/1990 SHENE

4,938,212 07/1990 SNOOK et al.

4,941,476 07/1990 FISHER

4944310 07/1990 SULLIVAN

4,945,907 08/1990 TAYEBI

4,947,860 08/1990 FISHER

4,960,121 10/1990 NELSON et al.

4,966,590 10/1990 KALT

4,969,880 11/1990 ZAMIEROWSKI

4,971,051 11/1990 TOFFOLON

4,976,698 12/1990 STOKLEY

4,986,269 01/1991 HAKKINEN

4,989,271 02/1991 SAPIEJEWSKI et al.

4,989,596 02/1991 MACRIS et al.

4,989,599 02/1991 CARTER

4,996,983 03/1991 AMRHEIN

*Examiner Date Considered

Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609; Draw line through citation if not in conformance and not considered. Include
copy of this form with next communication to applicant.
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INFORMATION DISCLOSURE

ATTY. DOCKET NO.

SERIAL NO.

CITATION PTB-4398-1485 Continuation of 13/964,280
APPLICANT
D’SOUZA et al.
(Use several sheets if necessary) FILING DATE TC/A.U.
Herewith Unassigned
*EXAMINER FILING DATE
INITIAL DOCUMENT NUMBER DATE NAME CLASS | SUBCLASS |IF APPROPRIATE

5,000,173 03/1991 ZALKIN et al.

5,003,631 04/1991 RICHARDSON

5,003,633 04/1991 ITOH

5,005,568 04/1991 LOESCHER et al.

5,005,571 04/1991 DIETZ

5,018,519 05/1991 BROWN

5,020,163 06/1991 AILEO et al.

5,022,900 06/1991 B