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Case 6:20-cv-01112-ADA Document 24 Filed 04/23/21 Page loti

Mail Stop 8 REPORT ON THE
Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P.O. Box 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK
 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court WESTERNDISTRICT OF TEXAS, WACODIVISION on the following

C1 Trademarks or WPatents. ( [1] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATEFILED U.S. DISTRICT COURT

6:20-CV-1112 12/7/2020 WESTERNDISTRICT OF TEXAS, WACO DIVISION
PLAINTIFF DEFENDANT

AliveCor,Inc. Apple Inc.

 

DATE INCLUDED INCLUDED BY

CJ Amendment OJ Answer OO CrossBill L] Other Pleading

PATENT OR OraDPATENTTRADEMARK NO. HOLDER OF PATENT OR TRADEMARK 
In the above—entitled case, the following decision has been rendered or judgementissued:

DECISION/JUDGEMENT

 
CLERK (BY) DEPUTY CLERK DATE

Copy 1—Uponinitiation of action, mail this copy to Director Copy 3—Upontermination of action, mail this copy to Director
Copy 2—Uponfiling document adding patent(s), mail this copy to Director Copy 4—Casefile copy
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
WwWww.uspto.gov 
 APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO, CONFIRMATION NO.

16/588,201 03/24/2020 10595731 A102992 1170US.C4 3448

151512 7590 03/04/2020

WOMBLE BONDDICKINSON (US) LLP/AliveCor
Attn: TP DOCKT'TING

P.O. BOX 7037

ATLANTA,GA 30357-0037

ISSUE NOTIFICATION

The projected patent numberand issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) wasfiled in the above-identified application, the filing date that
determines Patent Term Adjustmentis the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEBsite (http://pair-uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEBsite http://pair.uspto.gov for additional applicants):

Ravi GOPALAKRISHNAN,San Francisco, CA;

AliveCor, Inc., Mountain View, CA;
Lev KORZINOV,San Francisco, CA;
Fei WANG,SanFrancisco, CA;

Euan THOMSON,Los Gatos, CA;

Nupur SRIVASTAVA,San Francisco, CA;
Omar DAWOOD,San Francisco, CA;

Iman ABUZEID,San Francisco, CA;

David E. Albert, OklahomaCity, OK;

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 USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
IR103 (Rev. 10/09)
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Unrrep Siares Parent’ AND TRADEMARK OFFICE UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FCR PATENTSPQ. Box 1450

Alexandria, Virginia 22313-1450WWw.usrto.gov

16/588,201 09/30/2019 Ravi GOPALAKRISHNAN A102992 1170US.C4

CONFIRMATION NO. 3448

151512 POA ACCEPTANCE LETTER

WOMBLE BOND DICKINSON(US) LLP/AliveCor

Attn: IP DOCKETING MONAAAAa
P.O. BOX 7037 000000 653625
ATLANTA, GA 30357-0037

 

Date Mailed: 02/12/2020

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Powerof Attorneyfiled 02/10/2020.

The Powerof Attorney in this application is accepted. Correspondencein this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the

requirementsit sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(371) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/yteferra/
 

page 1 of 1
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IN THE UNITED STATES PATENT AND TRADEMARKOFFICE

Appl. No. : 16/588,201

Inventors : Ravi GOPALAKRISHNANetal.

Filed : September 30, 2019

Title : METHODSAND SYSTEMS FOR ARRHYTHMIA TRACKING

AND SCORING

Confirmation No : 3448

Examiner : Johnson,Nicole F.

Docket No. : A102992 1170US.C4

Customer No. : 151512

RESPONSE TO INFORMATIONAL NOTICE TO APPLICANT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

In response to the Informational Notice to Applicant mailed October 18, 2019 and Notice
Requiring Inventor’s Oath or Declaration mailed February 3, 2020, Applicant submits herewith the
following:

(X) Declarations from Ravi GOPALAKRISHNAN, Lev KORZINOYV, Fei WANG, Euan
THOMSON, Nupar SRIVASTAVA, Omar DAWOOD, Iman ABUZEID, and David E.
ALBERT

No fees are believed to be required. If any fees are deemed to be required, the Commissioneris
hereby authorized to charge such additional fees or credit any overpayment to Deposit Account No. 09-
0528.

Date: February 10, 2020 Respectfully submitted,

/Daniel Ovanezian/

Daniel E. Ovanezian

Reg. No. 41,236
Attomey for Applicant

Womble Bond Dickinson (US) LLP
1841 Page Mill Road, Suite 200
Palo Alto, CA 94304
408-341-3040 (Telephone)
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DECLARATION (37 CFR 1.63) AND ASSIGNMENT FORUTILITY OR DESIGN APPLICATION
USING AN APPLICATION DATA SHEET(37 CFR1.76)

Title of

Invention| METHODS AND SYSTEMS FOR ARRHYTHMIA TRACKING AND SCORING

This [_] The attached application, or
declaration

and x] United States application or PCT international application number __16/588,201
assignment :| 1 . .
's directedto: filed on September 30, 2019

DECLARATION

As a below namedinventor, | hereby declare that:

The above-identified application was made or authorized to be made by me.

| believe that | am the original inventor or an original joint inventor of a claimed invention in the application.

| hereby acknowledgethat anywillful false statement madein this declaration is punishable under 18
U.S.C. 1001 by fine or imprisonment of not more thanfive (5) years, or both.

ASSIGNMENT

For good and valuable consideration, the receipt and sufficiency of which is hereby acknowledged, |, the

undersigned, hereby sell, assign, and transfer to___AliveCor, Inc.

a corporation of Delaware

(Type of Assignee: e.g., corporation, company, partnership, university, etc.),

having a principal place of businessat 444 Castro St., Ste 600, Mountain View, CA 94041,

("Assignee"), and its successors, assigns, and legal representatives, the entire right, title, and interest for
the United States and all foreign countries, in and to any and all inventions or improvements that are
disclosed in the aboveidentified application and in and to said application (provisional or non-provisional)
and all provisional applications, non-provisional applications, utility applications, design applications,
divisional applications, continuation applications, continued prosecution applications, continuation-in-part
applications, substitute applications, renewal applications, reissue applications, reexaminations,
extensions, andall other patent applications that have been orshall befiled in the United States

 
Atty Dockct No. A102992 1170US.C4 1
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and all foreign countries on any of said inventions or improvements; and in and to all original patents,
reissued patents, reexamination certificates, and extensions, that have been or shall be issued in the
United States andall foreign countries on said inventions or improvements; and in and to all rights of
priority resulting from thefiling of said application;

agree that said Assignee may apply for and receive a patent or patents for said inventions or
improvements in its own name; and that, when requested, without chargeto, but at the expenseof, said
Assignee,its successors, assigns, and legal representatives, to carry out in good faith the intent and
purposeof this Assignment, the undersigned will execute all provisional applications, non-provisional
applications, utility applications, design applications, divisional applications, continuation applications,
continued prosecution applications, continuation-in-part applications, substitute applications, renewal
applications, reissue applications, reexaminations, extensions, and all other patent applications on any
and all said inventions or improvements; execute all rightful oaths, assignments, powersof attorney, and
other papers; communicate to said Assignee, its Successors, assigns, and representativesall facts known
to the undersigned relating to said inventions or improvements andthe history thereof; and generally
assist said Assignee, its successors, assigns, or representatives in securing and maintaining proper
patent protection for said inventions or improvements andfor vestingtitle to said inventions or
improvements, and all applications for patents and all patents on said inventions or improvements, in said
Assignee,its successors, assigns, and legal representatives; and

covenant with said Assignee, its successors, assigns, and legal representatives that no assignment,
grant, mortgage, license, or other agreement affecting the rights and property herein conveyed has been
madeto others by the undersigned, and that full right to convey the same as herein expressed is
possessedbythe undersigned.

LEGAL NAME OF INVENTOR

Inventor: Omar Dawood Date: February 7, 2020

Signature: Le

 
Atty Dockct No. A102992 1170US.C4 2
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PTO/AIA/96 (08-12)
Approvedfor use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER37 CFR3.73(c)

Applicant/Patent Owner: ALIVECOR, INC.
Application No./Patent No.: _16/588,201 Filed/Issue Date: September 30, 2019
Titlea. METHODS AND SYSTEMS FOR ARRHYTHMIA TRACKING AND SCORING

ALIVECOR, INC. a corporation

 

  

 

 

(Nameof Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency,etc.)

states that, for the patent application/patent identified above, it is (choose oneof options 1, 2, 3 or 4 below):

1. The assignee ofthe entire right, title, and interest.

2. [| An assignee ofless than the entire right, title, and interest (check applicable box):

L_|The extent (by percentage) of its ownershipinterestis %. Additional Statement(s) by the owners
holding the balanceof the interest must be submitted to account for 100% of the ownershipinterest.

LJ There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balanceof the interest must be submitted to accountfor the entire
right, title, and interest.

3. L] The assigneeof an undivided interest in the entirety (a complete assignmentfrom one of the joint inventors was made).
The otherparties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to accountfor the entire
right, title, and interest.

4. LJ The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undividedinterestin the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transferis attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced byeither (choose one of options A or B below):

A. An assignmentfrom the inventor(s) of the patent application/patent identified above. The assignment was recordedin
the United States Patent and Trademark Office at Reel 941444 , Frame 9863 , or for which a copy
thereof is attached.

B. LC) A chain oftitle from the inventor(s), of the patent application/patent identified above, to the current assignee asfollows:
1. From: To:

The documentwasrecordedin the United States Patent and Trademark Office at

Reel . Frame , or for which a copy thereofis attached.

2. From: To:

The documentwasrecordedin the United States Patent and Trademark Office at

Reel , Frame , of for which a copy thereofis attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public whichis 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 12 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 FORMSTO THIS ADDRESS. SEND
TO: Commissionerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

 
Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option2.

14
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031

U.S. Patent and Trademark Office; US. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB control number.

STATEMENT UNDER37 CFR3.73(c)

To: 

The document wasrecordedin the United States Patent and Trademark Office at

Reel , Frame , of for which a copy thereofis attached.
 

To: 

The document was recordedin the United States Patent and Trademark Office at
 

Reel , Frame , or for which a copy thereofis attached.

To: 

The document wasrecordedin the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereofis attached.
 

To:

The document wasrecordedin the United States Patent and Trademark Office at

 

Reel , Frame , of for which a copy thereofis attached.
 

| Additional documents in the chain oftitle are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1}(i}, the documentary evidence of the chain oftitle from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy(i.e., a true copy of the original assignment document(s}) must be submitted to Assignment
Division in accordance with 37 CFRPart 3, to record the assignmentin the records of the USPTO. See MPEP 302.08]

The undersigned (whosetitle is supplied below) is authorized to act on behalf of the assignee.

/Daniel Ovanezian/ February 10, 2020
Signature Date

Daniel E. Ovanezian 41,236
Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

The Privacy Actof 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 mayresult in termination of proceedings
or abandonmentof the application or expiration of the patent.

The information provided by youin 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 Departmentof Justice to determine whetherdisclosure of these recordsis
required by the Freedom of Information Act.
A record from this system of records may be disclosed, as a routine use, in the course of presenting
evidenceto a court, magistrate, or administrative tribunal, including disclosures to opposing counselin the
course of settlement negotiations.
A record in this system of records may bedisclosed, as a routine use, to a Memberof Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Memberwith 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, pursuantto 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records maybe disclosed, as a routine use, to the International 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 (85 U.S.C. 181) and for review pursuantto the Atomic Energy Act
(42 U.S.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 GSAaspart of that agency's
responsibility to recommend improvements in records managementpractices 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 anyotherrelevant (1.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, 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 wasfiled in an application which became abandonedor 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.
A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcementagency,if the USPTO becomes aware of a violation or potential violation of law or regulation.

16
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PTO/AIA/80 (07-17)
Approved for use through 01/31/2018. OMB 0651-0035

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no person is required to respond to a collection of information unless it displays a valid OMB control number

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revokeall previous powers of attorney given in the application identified in the attached

statement under 37 CFR 3.73(c).

| hereby appoint:

Practitioners associated with Customer Number:|151512

OR  

[| Practitioner(s} named below (if more than ten patent practitioners are to be named, then a customer number must be used):
Registration Registration

Number Number

  

     
As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any andall patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondenceaddressfor the application identified in the attached statement

under 37 CFR 3.73(c) to:

The address associated with Customer Number: 4 51 51 ?

OR

Firm or individual name
 

Address

fered

Assignee name andaddress: AliveCor, Inc.444 Castro Street, Suite 600
Mountain View, CA 94041

 

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(c} may be completed by one of the
practitioners appointed in this form, and must identify the application in which this Power of Attorneyis to be filed.

SIGNATUREof Assignee of Record

Date 10/18/2017

Telephone

Title General Counsel

This collection of information is required by 37 CFR 1.31, 1.32, and 1.33. The informationis required to obtain or retain a benefit by the public, which is to update
(and by the USPTOto process) thefile of a patent or reexamination proceeding. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This
collection is estimated to take 18 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Timewill vary
depending upon theindividual case. Any comments on the amountof 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 FORMSTO THIS ADDRESS. SEND TO: Commissionerfor 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.
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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 mayresult in termination
of proceedings or abandonmentof 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 (6 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.
A record 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 counselin
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 involving an individual, to whom the record pertains, when the individual has
requested assistance from the Memberwith 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 needfor 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).
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 International 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.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.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 GSAaspart 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 (/.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, 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 wasfiled 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.
A record 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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PART B - FEES) TRANSMITTAL

with applicable fee(s), by matl or fax, or vie EPS-Web.

PEE By fas. sendta:  (S71}-273-2885
for Patents
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Commissioner
P.O, Box 1450
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Electronic Patent Application Fee Transmittal 

Application Number: 16588201

Filing Date: 30-Sep-2019

Title of Invention: METHODS AND SYSTEMS FOR ARRHYTHMIA TRACKING AND SCORING

 

First Named Inventor/Applicant Name: Ravi GOPALAKRISHNAN

Attorney Docket Number: A102992 1170US.C4

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

| . Sub-Total in

Basic Filing:

Claims:
 

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

UTILITY APPL ISSUE FEE 1501 1000 1000
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Extension-of-Time:

Miscellaneous:

Total in USD (S$) 
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Electronic AcknowledgementReceipt

EFS ID: 38538254
 

Application Number: 16588201

Title of Invention: METHODS AND SYSTEMS FOR ARRHYTHMIA TRACKING AND SCORING

a

Attorney Docket Number: A102992 1170US.C4 

Receipt Date: 10-FEB-2020

Application Type: Utility under 35 USC 111{a)

Paymentinformation:

 
Deposit Account 090528

The Director of the USPTOis hereby authorized to charge indicated fees and credit any overpaymentas follows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Documentsupply fees)

37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

 

File Listing:

Document «gs : File Size(Bytes)/ Multi Pages
Message Digest|Part/zip| (ifappl.)

Applicant Response to Pre-Exam
Formalities Notice

Warnings:

A102992_1170USC4_Resp_Inf.
Notice.pdf etdes

6184570941add57f7d405 1d18e05 1b3bcby

 

Information:

Oathor Declarationfiled

Warnings:

129273

A102992_1170USC4_Dec_Daw

ood.pdf 7787ee57016a500e5 9a7/dfc1ba61e906e
29eb1

 

Information:

Oathor Declarationfiled

Warnings:

1781688

A102992_1170USC4_Decs.pdf £4777af391862f324021 a1 faa034ea98abeq
7e6

 

Information:

Assignee showing of ownership per 37
CFR 3.73

Warnings:

129842

A102992_1170USC4_373State

ment.pdf bfd3ad9ef44769b8d8491 d8d4802abb02f3|
SO0dtd

 

Information:

Powerof Attorney

Warnings:

162218

Alive_POA.pdf 7d6406dca0fe25{38cd96de77969e2ae3209

 

Information:

Issue Fee Payment (PTO-85B)

Warnings:

210515

A102992_1170USC4_Issue_Fee

-pdf b970SHI88dcAbcdFff16005 ce73376257c64|

 

Information:
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Fee Worksheet (SB06) fee-info.pdf 6a36539a5b76f7d 1919a022bac541 838354]
9554a

 

Warnings:

Information: 

Total Files Size (in bytes) 2542442

This Acknowledgement Receipt evidences receipt on the noted date by the USPTOof 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling date of the application.
National Stage of an International Application under35 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/903indicating acceptance of the application as a
national stage submission under35 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 internationalapplication 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 ofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown onthis AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto. gov 

NOTICE OF ALLOWANCEANDFEE(S) DUE

WOMBLEBONDDICKINSON (US) LLP/AliveCor JOHNSON,NICOLE F
Attn: IP DOCKETING
P.O. BOX 7037

ATLANTA,GA 30357-0037 3792

DATE MAILED: 02/03/2020

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

16/588,201 09/30/2019 Ravi GOPALAKRISHNAN A102992 1170US.C4 3448

TITLE OF INVENTION: METHODS AND SYSTEMS FOR ARRHYTHMIA TRACKING AND SCORING

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE|PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1000 $0.00 $0.00 $1000 05/04/2020

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCEIS NOT A GRANT OF PATENT RIGHTS.

THOS APPLICATION IS SUBJECT TO WITIIDRAWAL FROM ISSUE AT TITE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP1308.

 

THE ISSUE FEE AND PUBLICATIONFEE (IF REQUIRED) MUSTBE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN

THIS APPLICATION(AS SHOWN ABOVE), THE RETURNOF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THEISSUE FEE NOW DUE.

 

HOW TO REPLY TO THIS NOTICE:

1. Review the ENTITY STATUS shown above. If the ENTITY STATUSis shown as SMALL or MICRO,verify whether entitlementto that
entity status still applies.

If the ENTITY STATUSis the same as shown above, pay the TOTAL FEE(S) DUE shownabove.

If the ENTITY STATUSis changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number5 titled
"Changein Entity Status (from status indicated above)”.

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL,or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE PEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b”
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur dueto the difficulty in recognizing
the paper as an equivalent of Part B.

TI. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER:Maintenancefees are duein utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More informationis available at
www.uspto.gov/PatentMaintenanceFees.

Page | of 3

PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:=(571)-273-2885
Commissionerfor Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATIONFEE(ifrequired). Blocks 1 through 5 should be completed where appropriate. All
further correspondenceincluding the Patent, advance orders and notification of maintenance fees will be mailedto the current correspondence addressas indicated unless corrected
below ordirected otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS"for maintenancefee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have ils own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS(Note: Use Block 1 for any change of address)

151512 7590 02/03/2020 Certificate of Mailing or Transmission

WOMBLE BOND DICKINSON (US) LLP/AliveCor I hereby certify that this Fee(s) Transmittal is being deposited with the United: ° States Postal Service with sutficient postage forfirst class mail in an envelope
Attn: IP DOCKETING addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
P.O. BOX 7037 the USPTO via EFS-Webor byfacsimile to (571) 273-2885, on the date below.

ATLANTA, GA 30357-0037 (Typed or printed name)
(Signature)}

(Date) 
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEYDOCKETNO. CONFIRMATION NO.

16/588,201 09/30/2019 Ravi GOPALAKRISHNAN A102992 1170US.C4 3448

TITLE OF INVENTION: METHODS AND SYSTEMS FOR ARRHYTHMIA TRACKING AND SCORING

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION IEE DUE|PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 
nonprovisional UNDISCOUNTLED $1000 $0.00 $0.00 $1000 05/04/2020

EXAMINER ART UNIT CLASS-SUBCLASS

JOHNSON,NICOLE F 3792 600-483000

1. Change of correspondenceaddressor indication of "Kee Address” (37
CFR1.363).

2. For printing on the patent front page, list
(1) The namesof up to 3 registered patent attorneys
or agenls OR, allernatively, 1

J Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached. (2) The nameofasingle firm (having as a membera

registered attorney or agent) and the names of upto=.2
2 registered patent attorneys or agents. If no nameis
listed, no namewill beprinted.

 
(I "Fee Address" indication (or "Fee Address” Indication form PTO/
SB/47; Rev 03-09 or more recent) allached. Use of a Customer
Numberis required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT(printor type)

 
Ga

PLEASE NOTE:Unless an assigneeis identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded,orfiled for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute forfiling an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE:(CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed onthe patent) : (LV individual LJ Corporation or other private group entity (J Government

4a. Fees submitted: (_lissue Fee Publication Fee(if required) [_JAdvance Order - # of Copies
4b. Methodof Payment: (Pleasefirst reapply any previously paidfee shown above)

(I Electronic Payment via EFS-Web (_] Enclosed check (_I Non-electronic paymentbycredit card (Attach form PTO-2038) (J The Directoris hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Changein Entity Status (from status indicated above)
NOTE:Absenta valid certification of Micro Entity Status (see forms PTO/SB/15A and ISB), issue
fec payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE:If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.
NOTE:Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

J Applicant certifying micro entity status. See 37 CFR 1.29

Applicant asserting small entity status. See 37 CFR 1.27 
 

J Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements andcertifications.
  

  

Authorized Signature Date

Typed orprinted name Registration No.

Page 2 of 3
PTOL-85 Part B (08-18) Approved for use through 01/31/2020 OMB0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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geste UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto. gov

 
16/588,201 09/30/2019 Ravi GOPALAKRISHNAN A102992 1170US.C4 3448

151512 7590 02/03/2020

WOMBLEBONDDICKINSON (US) LLP/AliveCor JOHNSON,NICOLE F
Attn: IP DOCKETING
P.O. BOX 7037

ATLANTA, GA 30357-0037 3792

DATE MAILED: 02/03/2020

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)Q)to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustmenton the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3

PTOL-85 (Rev. 02/11)
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Application No. A pplicant(s)
. ve 16/588,201 Ravi GOPALAKRISHNAN

Notice Requiring Inventor’s Oath or Declaration Examiner Art Unit
OHNSON, NICOLE F 3792

This notice is an attachmentto the Notice of Allowability (PTOL-37), or the Notice of Allowability For A Design
Application (PTOL-37D).

An inventor’s oath or declaration in compliance with 37 CFR 1.63 or 1.64 executed by or with respect to each
inventor has not yet been submitted.

An oath or declaration in compliance with 37 CFR 1.63, or a substitute statement in compliance with 37 CFR 1.64,
executed by or with respect to cach inventor (for any inventor for which a compliant oath, declaration, or substitute
statement has not yct been submitted) MUSTbe filed _no later than the date on which the issuc fee is paid. See 35
U.S.C. 115(f). Failure to timely comply will result in ABANDONMENTofthis application.

A properly executed inventor’s oath to declaration has not been received for the following inventor(s):

If applicant previously filed one or more oaths, declarations, or substitute statements, applicant may have received
an informational notice regarding deficiencies therein.

The following deficicncics are noted:

INFORMAL ACTION PROBLEMS

° A properly executed inventor's oath or declaration has not been received for the following inventor(s): Ravi
GOPALAKRISHNAN,Lev KORZINOV,Fei WANG, Euan THOMSON, Nupur SRIVASTAVA, Omar
DAWOOD,Iman ABUZEID,and David E. Albert.

Applicant may submit the inventor's oath or declaration at any time before the Notice of Allowance and Fee(s)
Due, PTOL-85, is mailed.

Questions relating to this Notice should be directed to the Application Assistance Unit at 571-272-4200.

US. Patent and Trademark Office

PTO-2306 (01-13) Notice Requiring Inventor’s Oath or Declaration
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Managementand Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agencyto display on the instrumentthat will be used to collect the information and (ji) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The informationis required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentialityis
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 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, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,

Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unlessit displays a valid OMB control number.

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
applicationor 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
Freedomof Information Act.

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

3. A record 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. 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. Recipicnts 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. A record related to an International Applicationfiled 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 EnergyAct (42 U.S.C. 218(c)).

to

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
ot his/her designee, during an inspection of records conducted by GSAaspart of that agency's responsibility
to recommend improvements in records managementpractices and programs, undcr authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of recordsfor this purpose, and any other relevant (1.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record 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 issuanceofapatent 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 wasfiled
in an application which became abandoncdor 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. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomesaware of a violation or potential violation of law or regulation.
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. vas 16/588 ,201 GOPALAKRISHNANetal.

NICOLE EF JOHNSON 3792 Yes

-- The MAILING DATE ofthis communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITSIS (OR REMAINS) CLOSEDinthis application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANTOF PATENTRIGHTS.This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

4] This communication is responsive to the arguments submitted on January 8, 2012.
C7 A declaration(s\affidavit(s) under 37 CFR 1.130(b) was/werefiled on :

.C An election was made by the applicantin responseto a restriction requirementsetforth during the interview on ; the
restriction requirement and election have been incorporatedinto this action.

(¥] The allowed claim(s) is/are 1-30 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

CF Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

Certified copies:

a) CJAlI b)() Some=*c} () Noneofthe:

1. (J Certified copies of the priority documents have been received.
2. () Certified copies of the priority documents have been received in Application No.

3. (] Copiesof the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE"of this communicationto file a reply complying with the requirements
noted below.Failure to timely comply will result in ABANDONMENTofthis application.
THIS THREE-MONTHPERIODIS NOT EXTENDABLE.

5.) CORRECTED DRAWINGS(as "replacement sheets") must be submitted.
CJ including changes required by the attached Examiner's Amendment / Commentor in the Office action of

Paper No./Mail Date .
Identifying indicia such as the application number(see 37 CFR 1.84{(c)) should be written on the drawingsin the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6.C DEPOSIT OFand/or INFORMATIONabout the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1.C) Notice of References Cited (PTO-892)
2.{Y} Information Disclosure Statements (PTO/SB/08), 6.lv}Examiner's Statement of Reasons for Allowance

Paper No./Mail Date :
3.CJ Examiner's Comment Regarding Requirementfor Deposit 7. 2 Other :

of Biological Material
4.C) Interview Summary (PTO-413)

Paper No./Mail Date.
/NICOLE F LAVERT/

Primary Examiner, Art Unit 3792

5. D Examiner's Amendment/Comment 
U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20200117
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Application/Control Num ber:16/588,201 Page2
Art Unit:3792

DETAILED ACTION

Notice of Pre-AlA or AIA Status

The present application, filed on or after March16, 2013, is being examined under thefirst

inventortofile provisions of the AIA.

THE EXAMINER’S STATEMENTOF REASONS FOR ALLOWABILITY

The following isa statementof reasons for the indication of allowable subject matter: The

closest prior art, Levitan (as cited by 14/730122), fails to disclose, suggest and/or teach the claimed

invention having a smart watch and a method of determining a presence of an arrhythmiaofa first

comprising a meansof sensing an activity level of said first user with a motion sensor and comparing a

heart rate variability of said first user to said activity level, in combination with the other claimed

elements.

Allowable Subject Matter

Claims 1-30 are allowed.

Conclusion

Anyinquiry concerning this communication or earlier communications from the examiner

should be directed to NICOLE F JOHNSON whose telephone numberis (571)270-5040. The examiner can

normally be reached on Mon-Thu 7:30am-4:30 pm.

Examiner interviews are available via telephone,in-person, and video conferencing using a

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use

the USPTO Automated Interview Request (AIR) at http://www. uspto.gov/interviewpractice.
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Application/Control Num ber:16/588,201 Page3
Art Unit:3792

If attemptsto reachthe examinerby telephone are unsuccessful, the examiner’s supervisor,

Christopher Koharski can be reached on 571-272-7230. The fax phone numberfor the organization

wherethis application or proceedingis 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 https://ppair-

my.uspto.gov/pair/PrivatePair. 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.

/NICOLE F LAVERT/
Primary Examiner, Art Unit 3792
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US Classification - Searched*
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* See search history printout included with this form or the SEARCH NOTESbox below to determine the scope of
the search.
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Examiner
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Application Number 16588201 

Filing Date 2019-09-30 
INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

(Not for submission under 37 CFR 1.99)

First Named Inventor|Ravi Gopalakrishnan

Art Unit | 3792
Examiner Name JOHNSON, NICOLE F

 

  
  
Attorney Docket Number | Atoz992 1170US.C4
 

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement wasfirst cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] anyindividual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e}{2).

See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

Acertification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

   Signature  
Name/Print

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public whichis 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 1 hour 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 amountof 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.
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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 abandonmentof 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 ofInformation 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 the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence toa
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
requestinvolving an individual, to whom the record pertains, when the individual has requested assistance from the
Memberwith 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.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
maybe disclosed, as a routine use, to the International 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 ancther 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)).

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 GSAaspart of that agency's responsibility to
recommend improvements in records managementpractices 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 forthis
purpose, and any otherrelevant(i.¢., 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, 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
maybe disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record wasfiled in
an application which became abandoned orin which the proceedings were terminated and which applicationis
referenced by either a published application, an application open to public inspections or an issued patent.

A record 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 awareof a violation or potential violation of law or regulation.
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09/30/2019 3792 A102992 1170US.C4
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Unrrep Siares Parent’ AND TRADEMARK OFFICE UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FCR PATENTSPQ. Box 1450

Alexandria, Virginia 22313-1450WWw.usrto.gov

16/588,201 09/30/2019 Ravi GOPALAKRISHNAN A102992 1170US.C4

CONFIRMATIONNO.3448

151512 PUBLICATION NOTICE

WOMBLE BOND DICKINSON(US) LLP/AliveCor

itn IP DOGKETING 0000.04000
P.O. BOX 7037

ATLANTA, GA 30357-0037

 

Title: METHODS AND SYSTEMS FOR ARRHYTHMIA TRACKING AND SCORING

Publication No.US-2020-0022594-Al
Publication Date:0 1/23/2020

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 Databasesvia the
Internet at www.uspto.gov. The direct link to access the publication is currently http:/(www.uspto.gov/pattt/.

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 paymentof 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
Public Records Division. The Public Records Division can be reached by telephoneat (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and TrademarkOffice,
Public Records Division, 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 correspondencefiled 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
https://portal.uspto.gov/pair/PublicPair. 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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Application Number Application/Control No. Applicant(s)/Patent under

* 4 6/588,201 ‘ Reexamination  16/588 ,201 GOPALAKRISHNANetal.

Examiner Art Unit

fiomeon,uicouer[we|
Document Code - DISQ Internal Document - DO NOT MAIL

TERMINAL

DISCLAIMER OC APPROVED DISAPPROVED

This patent is subject
to a Terminal

Disclaimer

Date Filed:

08 January 2020

Approved/Disapproved by:

Td disapproved.
The person who signed the Td does not have POA,nor appointedorlisted in the OATH.
Also resubmit Td, NO Fee required. /LAWANA R HIXON/

Technology Center: OPLC

Telephone: (571)272-6074

 
U.S. Patent and Trademark Office
TSS-IFW Terminal Disclaimer Part of Paper No. 20200114
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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of
Examiner: Johnson, Nicole F.

Ravi GOPALAKRISHNANetal.

Art Unit: 3792

Application No: 16/588,201

Filed: September 30, 2019
Conf. No. 3448

For: METHODS AND SYSTEMS FOR

)
)
)
)
)
) Atty. Docket No: A102992 1170US.C4
)

ARRHYTHMIA TRACKING AND SCORING_)

RESPONSE TO OFFICE ACTION

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir/Madam:

In response to the Office action dated November 25, 2019, please consider the following

remarks. Please note that a Terminal Disclaimer and an Information Disclosure Statement have been

filed herewith.

Amendmentsto the specification begin on page 2 of this response.

A listing of the claims begins on page 3 of this response.

Remarksbegin on page8 of this response.
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PTO/AIA/26 (04-14)
Approvedfor use through 11/30/2020. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995, no persons are required to respondto a collection of information unlessit displays a valid OMB control number.

TERMINALDISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVERA “PRIOR” PATENT A102992 1170US.C4

In re Application of: Ravi GOPALAKRISHNANetal.

Application No.: 16/588,201

Filed: September 30, 2019

For; METHODS AND SYSTEMS FOR ARRHYTHMIA TRACKING AND SCORING

The applicant, ALIVECOR, INC. , ownerof 100 percentinterest in the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application which would extend
beyondthe expiration date of the full statutory term of prior patent No. _10.426.359 as the term of said prior patentis presently
shortened by any terminaldisclaimer. The applicant hereby agrees that any patent so granted on the instant application shall be enforceable
only for and during such period that it and the prior patent are commonly owned. This agreement runs with any patent granted on the instant
application and is binding upon the grantee, its successors or assigns.

In making the abovedisclaimer, the applicant does not disclaim the terminal part of the term of any patent granted on the instant application
that would extendto the expiration date of the full statutory term of the prior patent, “as the term of said prior patent is presently shortened by
any terminal disclaimer," in the event that said prior patentlater:

expires for failure to pay a maintenancefee;
is held unenforceable;
is found invalid by a court of competentjurisdiction:
is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;
hasall claims canceled by a reexamination certificate;
is reissued; or
is in any mannerterminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Checkeither box 1 or 2 below,if appropriate.

1. [| The undersignedis the applicant. Ifthe applicant is an assignee, the undersigned is authorized to act on behalf of the assignee.

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

2. The undersigned is an attorney or agent of record. Reg. No._74,758

/Bill Jacobs/ January 8, 2020
Signature Date

William D. Jacobs, dr.
Typed orprinted name

Attorney of Record (408) 341-3091
Title Telephone Number

Terminaldisclaimer fee under 37 CFR 1.20(q) included.

WARNING: Information on this form may become public. Credit card information should not
be included onthis form. Provide credit card information and authorization on PTO-2038.

 
This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public whichis 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 12 minutes to c omplete,
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 TrademarkOffice, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMSTO THIS
ADDRESS. SEND TO: Commissionerfor 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.
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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,
pursuantto 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 mayresult in termination of proceedings or
abandonmentof 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 ofInformation 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 Departmentof Justice to determine whether
disclosure of these records is required by the Freedom of Information Act.
A record 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.
A record in this system of records maybe disclosed, as a routine use, to a Memberof
Congress submitting a request involving an individual, to whom the record pertains, when the
individual has requested assistance from the Memberwith respect to the subject matter of the
record.

A recordin this system of records may bedisclosed, as a routine use, to a contractor of the
Agency having needfor 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).
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 International Bureau of the
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records maybe disclosed, as a routine use, to another federal
agency for purposes of National Security review (85 U.S.C. 181) and for review pursuant to
the Atomic Energy Act (42 U.S.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.S.C. 2904 and 2906. Such disclosureshall
be madein accordancewith the GSA regulations governing inspection of records for this
purpose, and anyotherrelevant (.e., GSA or Commerce) directive. Such disclosure shall not
be used to make determinations about individuals.

A record from this system of records maybe 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 wasfiled in an application which
became abandonedorin which the proceedings were terminated and which applicationis
referenced by either a published application, an application open to public inspection or an
issued patent.
A record from this system of records may be disclosed, as a routine use, to a Federal, State,
or local law enforcement agency, if the USPTO becomesawareof a violation or potential
violation of law or regulation.
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Doc code: IDS PTO/SB/08a (02-18}
se . . - Approved for use through 11/30/2020. OMB 0651-0031

Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Cffice: U.S. DEPARTMENT OF COMMERCE
Underthe Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.

Application Number 6588201

EASypoolean: [FiistNamed Inventor

STATEMENT BY APPLICANT .

( Not for submission under 37 CFR 1.99}
Examiner Name JOHNSON, NICOLE F

Attorney Docket Number A102992 1170U8.C4

 

 

   
U.S.PATENTS 

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

Examiner] Cite Nameof Patentee or Applicant
of cited Document

= —_

_

Patent Number Issue Date

 
U.S.PATENT APPLICATION PUBLICATIONS 

Pages,Columns,Lines where
Relevant Passages or Relevant
Figures Appear

Publication Publication Nameof Patentee or Applicant
Number Date of cited Document

pen
Al

 

P0150057512 P015-02-26

P0140276154 D014-09-18

   
EFS Web 2.1.18
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 Application Number 16588201

Filing Date 2019-09-30
INFORMATION DISCLOSURE

First Named Inventor|Ravi Gopalakrishnan

STATEMENT BY APPLICANT Art Unit
( Not for submission under 37 CFR 1.99}

Examiner Name JOHNSON, NICOLE F

Attorney Docket Number A102992 1170US.C4

  
 

 

P014-06-12 cCombie etal.

  
 

Pages,Columns,Lines
where Relevant

Passagesor Relevant
Figures Appear

Name of Patentee or
Country . .

: Applicantof citedCode?!
Document

If you wish to add additional Foreign Patent Documentcitation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS Remove

Include name of the author (in CAPITAL LETTERS),title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.

 

If you wish to add additional non-patentliterature documentcitation information please click the Add button

EXAMINER SIGNATURE

*EXAMINER:Initial if reference considered, whether or notcitation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copyof this form with next communication to applicant.

 
EFS Web 2.1.18
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Application Number 16588201

Filing Date 2019-09-30

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99}

First Named Inventor|Ravi Gopalakrishnan

Art Unit

Examiner Name JOHNSON, NICOLE F

 

Attorney Docket Number A102992 1170US.C4

  
 

 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP $01.04. 2 Enteroffice that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document.
4 Kind of documentby the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. * Applicant is to place a check mark herei
English language translation is attached.

 

EFS Web 2.1.18
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 Application Number 16588201

First Named Inventor|Ravi Gopalakrishnan

Art Unit

Examiner Name JOHNSON, NICOLE F

Attorney Docket Number A102992 1170US.C4

INFORMATION DISCLOSURE

STATEMENTBY APPLICANT
 

( Not for submission under 37 CFR 1.99}   
 

 

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement wasfirst cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[] anyindividual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){2).

See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

*  Acertification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature {Bill Jacobs/ Date (YYYY-MM-DD) 2020-01-08

Name/Print William D. Jacobs, Jr. Registration Number 4758

  
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public whichis to file (and by the USPTOto process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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 amountof 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: Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
 

EFS Web 2.1.18
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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 TrademarkOffice 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 abandonmentof 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 the Freedom of Information Act requires disclosure of these record s.

A record 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 counselin 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
requestinvolving an individual, to whom the record pertains, when the individual has requested assistance from the
Memberwith respect to the subject matter of the record.

A record in this system of records may bedisclosed, 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).

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 International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may bedisclosed, 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)).

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 GSAaspart of that agency's responsibility to
recommend improvements in records managementpractices 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 recordsforthis
purpose, and any otherrelevant(i.¢., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations aboutindividuals.

A record 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 wasfiled in
an application which became abandoned orin which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record 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.

 

EFS Web 2.1.18
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Electronic Patent Application Fee Transmittal 

Application Number: 16588201

Filing Date: 30-Sep-2019

Title of Invention: METHODS AND SYSTEMS FOR ARRHYTHMIA TRACKING AND SCORING

 

First Named Inventor/Applicant Name: Ravi GOPALAKRISHNAN

Attorney Docket Number: A102992 1170US.C4

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

| . Sub-Total in

Basic Filing:

Claims:
 

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Sub-Total in

Description Fee Code Quantity USD(S)

Miscellaneous:

STATUTORY OR TERMINAL DISCLAIMER 1814
 

Total in USD (5S) 400
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Electronic AcknowledgementReceipt

EFS ID: 38242863
 

Application Number: 16588201

Title of Invention: METHODS AND SYSTEMS FOR ARRHYTHMIA TRACKING AND SCORING

ee

Attorney Docket Number: A102992 1170US.C4 

Receipt Date: 08-JAN-2020

Application Type: Utility under 35 USC 111{a)

Paymentinformation:

 
Deposit Account 090528

The Director of the USPTOis hereby authorized to charge indicated fees and credit any overpaymentas follows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Documentsupply fees)

37 CFR 1.20 (Post Issuance fees)

37 CFR 1.21 (Miscellaneous fees and charges)

 

File Listing:

Document «gs : File Size(Bytes)/ Multi Pages
Message Digest|Part/zip| (ifappl.)

111388

A102992_1170USC4_Amendm

ent.pdf 8a90060f0509bS7b672172890441dbb2doq

Multipart Description/PDFfiles in .zip description

DocumentDescription Start

Applicant Arguments/Remarks Made in an Amendment

Claims

Specification

Amendment/Req. Reconsideration-After Non-Final Reject

 

  
Information:

156680

2 Terminal DisclaimerFiled A102992_1170USC4_TD.pdf $c000a8791073eda6726a9b861F3 9d 0cal 64
3f96.

Warnings: 

Information:

1034545

3 Information PisclositeStatement (IDS) A102992_1170USC4_IDS.pdform ( ) 2731074 9d5b74a6f33c9c5966722ab7641/|edee

Information:

4 Fee Worksheet (SB06) fee-info.pdf 6492621 9b0caSc628f456584779c30091 ch
b9bba

Information:

 
Total Files Size (in bytes) 1334966 
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This AcknowledgementReceipt evidences receipt on the noted date by the USPTO ofthe 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 componentsfora 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 shownonthis
AcknowledgementReceiptwill establish thefiling 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/903indicating 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 ofthe InternationalFiling Date (Form PCT/RO/105)will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this AcknowledgementReceiptwill establish the internationalfiling date of
the application.
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Application No.: 16/588,201

REMARKS

Applicants request reconsideration ofthis application in view of the Terminal Disclaimer and

Information Disclosure Statement filed herewith.

Status of the Claims

No claims were amendedby the current response. No claims were cancelled or added. No

new matter has been added. Thus, claims 1-30 are pending.

Office Action Summary

Claims 1, 17, and 25 have been rejected on the ground of nonstatutory double patenting as

being unpatentable over claims 1, 5, and 11 of U.S. Patent No. 10,426,359.

Response to Office Action Rejections

Double Patenting Claim Rejection

CLAIMS1, 17, and 25

Claims 1, 17, and 25 have been rejected on the ground of nonstatutory double patenting as

allegedly being unpatentable over claims 1, 5, and 11 of U.S. Patent No. 10,426,359. Please note

that a Terminal Disclaimer (and an Information Disclosure Statement) has beenfiled herewith.

As such, Applicant respectfully requests that a Notice of Allowancebeissued.

Reservation of Rights

Applicant believes that every assertion madein the Office action has been addressed;

however, in the interest of clarity and brevity, Applicant may not have asserted every available

8
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argument for each assertion made in the Office action. Applicant’s silence regarding any such

assertion does not constitute any admission or acquiescence. Applicant reservesall rights not

exercised in connection with the response, such as the right to challenge or rebut any tacit or explicit

characterization of any reference or of any of the present claims, the right to challenge or rebut any

asserted factual or legal basis of any of the rejections, or the right to assert co-ownership of any cited

reference. Applicant does not admit that any of the cited references or any other references of record

are relevant to the present claims, or that they constitute prior art. To the extent that any rejection or

assertion is based upon the Examiner’s personal knowledge, rather than any objective evidence of

record as manifested by a cited prior art reference, Applicant timely objects to such reliance on

Official Notice, and reserves all rights to request that the Examiner provides a referenceoraffidavit

in support of such assertion, as required by MPEP § 2144.03. Applicant reservesall rights to pursue

any canceled claimsin a subsequent patent application claiming the benefit of priority of the present

patent Application, and to request rejoinder of any withdrawnclaim, as required by MPEP § 821.04.

65



66

Application No.: 16/588,201

CONCLUSION

In view of the foregoing, Applicants respectfully submit that all of the pending claimsare in

condition for allowance. A notice of allowanceis respectfully requested. In the event a telephone

conversation would expedite the prosecution of this application, the Examiner may reach the

undersigned at (408) 341-3091. If any fees are due in connection with the filing of this paper, then

the Commissioneris authorized to charge such fees to Deposit Account No. 09-0528

Should the Examiner have any questions concerning this matter, please contact the

undersigned.

Respectfully submitted,

WOMBLEBOND DICKINSON (US) LLP

Date: January 8, 2020 /Bill Jacobs/
William D. Jacobs, Jr.
Reg. No. 74,758

Customer No. 151512

1841 Page Mill Road
Suite 200

Palo Alto, CA 94304
(408) 341-3091
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LISTING OF THE CLAIMS

This listing of claims will replace all prior versions, andlistings, of claims in the application:

Listing of Claims:

1, (Original) A smart watch to detect the presence of an arrhythmia of a user, comprising:

a processing device;

a photoplethysmography (“PPG”) sensor operatively coupled to the processing device;

an ECG sensor, comprising two or more ECGelectrodes, the ECG sensor operatively

coupled to the processing device;

a display operatively coupled to the processing device; and

a memory, operatively coupled to the processing device, the memory having instructions

stored thereon that, when executed by the processing device, cause the processing deviceto:

receive PPG data from the PPG sensor;

detect, based on the PPG data, the presence of an arrhythmia;

receive ECG data from the ECG sensor; and

confirm the presence of the arrhythmia based on the ECG data.

2. (Original) The smart watch of claim 1, further comprising a motion sensor operatively

coupled to the processing device, wherein to detect the presence of the arrhythmia, the processing

device is configured to:

receive motion sensor data from the motion sensor; and

determine, from motion sensordata, that the useris at rest.

3. (Original) The smart watch of claim 2, wherein to detect the presence of the arrhythmia, the

processing device is configured to input the PPG data into a machinelearning algorithm trained to

detect arrhythmias.

4. (Original) The smart watch of claim 2, wherein to detect the presence of the arrhythmia, the

processing device is configuredto:

determine heartrate variability (“HRV”) data from the PPG data; and

detect, based on the HRV data, the presence of the arrhythmia.

3
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5. (Original) The smart watch of claim 4, wherein to detect the presence of the arrhythmia, the

processing device is configured to input the HRV data into a machine learning algorithm trained to

detect arrhythmias.

6. (Original) The smart watch of claim 5, wherein to detect the presence of the arrhythmia, the

processing device is further configured to input the motion sensor data with the HRV datainto the

machinelearning algorithm trained to detect arrhythmias.

7. (Original) The smart watch of claim 1, wherein the processing device is further configured

to:

extract one or more features from the PPG data; and

detect, based on the one or morefeatures, the presence of the arrhythmia.

8. (Original) The smart watch of claim 7, wherein the one or more features correspond to an

HRVsignal analyzed in a time domain.

9. (Original) The smart watch of claim 7, wherein the one or more features comprise a

nonlinear transform of R-R ratio or R-R ratio statistics with an adaptive weighting factor.

10. (Original) The smart watch of claim 7, wherein the one or more features are features of an

HRVsignal analyzed geometrically.

11. (Original) The smart watch of claim 7, wherein the one or morefeatures are features of an

HRVsignal analyzed in the frequency domain.

12. (Original) The smart watch of claim 1, wherein the processing device is further configured

to generate a notification of the detected arrhythmia.

13. (Original) The smart watch of claim 1, further comprising a biometric data sensor, wherein

the processing device is further configuredto:

receive biometric data of the user from the biometric data sensor; and

4
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detect, based on the biometric data, the presence of the arrhythmia.

14. (Original) The smart watch of claim 13, wherein the biometric data comprisesat least oneof:

a temperature, a blood pressure, or an inertial data of the user.

15. (Original) The smart watch of claim 1, the processing device further configured to display an

ECG rhythm strip from the ECG data.

16. (Original) The smart watch of claim 1, the processing device further to receive the ECG data

from the ECG sensorin responseto receiving an indication of a user action.

17. (Original) A methodto detect the presence of an arrhythmia of a user on a smart watch,

comprising:

receiving PPG data from a PPG sensorof the smartwatch;

detecting by a processing device, based on the PPGdata, the presence of an arrhythmia;

receiving ECG data from an ECG sensorof the smartwatch; and

confirming the presence of the arrhythmia based on the ECGdata.

18. (Original) The method of claim 17, wherein detecting the presence ofthe arrhythmia

comprises:

receiving motion sensor data from a motion sensor of the smartwatch; and

determine, from motion sensor data, that the useris at rest.

19. (Original) The method of claim 18, wherein detecting the presence of the arrhythmia

comprises inputting the PPG data into a machine learning algorithm trained to detect arrhythmias.

20. (Original) The method of claim 18, wherein detecting the presence of the arrhythmia

comprises:

determining heartrate variability (“HRV”) data from the PPG data; and

detecting, based on the HRVdata, the presence of the arrhythmia.
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21. (Original) The method of claim 20, wherein detecting the presence of the arrhythmia

comprises inputting the HRV data into a machine learning algorithm trained to detect arrhythmias.

22. (Original) The method of claim 21, wherein detecting the presence of the arrhythmia

comprises inputting the motion sensor data with the HRV data into the machine learning algorithm

trained to detect arrhythmias.

23. (Original) The method of claim 17, further comprising generating a notification of the

detected arrhythmia.

24. (Original) The method of claim 17, further comprising receiving the ECG data from the ECG

sensor in response to receiving an indication of a user action.

25. (Original) A non-transitory computer-readable storage medium including instructionsthat,

when executed by a processing device, cause the processing deviceto:

receive PPG data from a PPG sensor of the smartwatch;

detect by the processing device, based on the PPG data, the presence of an arrhythmia;

receive ECG data from an ECG sensor of the smartwatch; and

confirm the presence ofthe arrhythmia based on the ECG data.

26. (Original) The non-transitory computer-readable storage medium of claim 25, wherein the

processing device is further configured to:

extract one or more features from the PPG data; and

detect, based on the one or morefeatures, the presence of the arrhythmia.

27. (Original) The non-transitory computer-readable storage medium of claim 26, wherein the

one or more features correspond to an HRVsignal analyzed in a time domain.

28. (Original) The non-transitory computer-readable storage medium of claim 26, wherein the

one or more features comprise a nonlinear transform of R-R ratio or R-R ratio statistics with an

adaptive weighting factor.
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29. (Original) The non-transitory computer-readable storage medium of claim 26, wherein the

one or more features are features of an HRV signal analyzed geometrically or in the frequency

domain.

30. (Original) The non-transitory computer-readable storage medium of claim 25, the processing

device further to receive the ECG data from the ECG sensorin response to receiving an indication of

a user action.
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AMENDMENTTO THE SPECIFCATION

Please amendment paragraph 0001 of the specification as follows:

[0001] This application is a continuation of U.S. Application Serial No. 16/153,446,filed October5,

2018, now U.S. Patent No. 10,426,359, issued October 1, 2019, which is a continuation of U.S. 

Application Serial No. 15/393,077, filed December 28, 2016, now U.S. Patent No. 10,159,415

issued December 25, 2018, which is a continuation of U.S. Application Serial No. 14/730,122,filed

June 3, 2015, now U.S. Patent No. 9,572,499, issued February 21, 2017, which is a continuation of

U.S. Application Serial No. 14/569,513 filed December 12, 2014, now U.S. Patent No. 9,420,956,

issued August 23, 2016, which claimsthe benefit of U.S. Provisional Application No. 61/915,113,

 

filed December 12, 2013, which application is incorporated herein by reference, U.S. Provisional

Application No. 61/953,616 filed March 14, 2014, U.S. Provisional Application No. 61/969,019,

filed March 21, 2014, U.S. Provisional Application No. 61/970,551 filed March 26, 2014 which

application is incorporated herein by reference, and U.S. Provisional Application No. 62/014,516,

filed June 19, 2014, which application is incorporated herein by reference.
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Application No. Applicant(s)
16/588 201 GOPALAKRISHNANetal.

Office Action Summary Examiner Art Unit AIA (FITF) Status
NICOLE F JOHNSON 3792 Yes

-- The MAILING DATEofthis communication appears on the coversheet with the correspondence address --

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING
DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHSfrom the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHSfrom the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED(35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status

1}[¥] Responsive to communication(s) filed on 9/30/19.

CA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/werefiledon__.
2a)C This action is FINAL. 2b))This action is non-final.

3)0 An election was madeby the applicant in responseto a restriction requirement set forth during the interview
on ; the restriction requirement and election have been incorporatedinto this action.

4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the meritsis
closed in accordance with the practice under Exoarfe Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*

5) MM Claim(s) 1-30 is/are pending in the application.
5a) Of the above claim(s) __ is/are withdrawn from consideration.

Claim(s) _is/are allowed.

Claim(s) 1,17 and 25 is/are rejected.

Claim(s) 2-16,18-24 and 26-30 is/are objected to.

Claim(s)___ are subjectto restriction and/or election requirement
* If any claims have been determined allowable, you may beeligible to benefit from the Patent Prosecution Highway program ata

participating intellectual property office for the corresponding application. For more information, please see

http:/Avww.uspto.gov/patents/init_events/pph/index.isp or send an inquiry to PPHfeedback@uspto.gov.

 
  

Application Papers

10)@| The specification is objected to by the Examiner.

11)(2) The drawing(s) filed on is/are: a)C) accepted or b)(j objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is requiredif the drawing(s) is objected to. See 37 CFR 1.121 (d).

Priority under 35 U.S.C. § 119

12)L) Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)U All b)L) Some** c)L Noneof the:

1.L) Certified copies of the priority documents have been received.

2.1) Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) Notice of References Cited (PTO-892) 3) (J Interview Summary (PTO-413)
Paper No(s)/Mail Date

2) (J Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) ( Other:
Paper No(s)/Mail Date ___.

U.S. Patent and Trademark Office
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DETAILED ACTION

Notice of Pre-AlA or AIA Status

The present application, filed on or after March16, 2013, is being examined under thefirst

inventortofile provisions of the AIA.

Specification

The disclosure is objected to because of the following informalities: The current statusofall pending

U.S. applications and/or publications must be updated prior to issuing an allowance. Please update any

and all applications and/or publications listed in the written disclosure, i.e. paragraph [e.g., 0001].

Appropriate correction is required.

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 conflicting claims 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., inre Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); Inre

Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); Inre Longi, 759 F.2d 887, 225 USPQ 645 (Fed.

Cir. 1985); Inre Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164

USPQ 619 (CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

Atimely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may be used to

overcome an actualorprovisional rejection based on nonstatutory double patenting provided the

reference application or patent either is shown to be commonly owned with the examined application,
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or claims an invention made asa result of activities undertaken within the scope of a joint research

agreement. See MPEP§ 717.02 for applications subject to examination under thefirst inventor tofile

provisions of the AIA as explained in MPEP § 2159. See MPEP §§ 706.02(I)(1) - 706.02(1}(3) for

applications not subject to examination under thefirst inventorto file provisions of the AIA. A terminal

disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO Internet website contains terminal disclaimer forms which maybe used. Pleasevisit

www.uspto.gov/patent/patents-forms. Thefiling date of the application in which the form is filed

determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or PTO/AIA/26) should be used. A

web-based eTerminal Disclaimer may befilled 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, referto

www.uspto.gov/patents/process/file/efs/g uidance/eTD-info-l.jsp.

Claims 1,17 & 25 are rejected on the ground of nonstatutory double patenting as being

unpatentable over claims 1, 5 & 11 of U.S. Patent No. 10,426,359. Although the claims at issue are not

identical, they are not patentably distinct from each other because both claimed sets are directed

towards a smart watch, method and a non-transitory computer readable medium comprising a PPG and

ECG sensor, and based on the data obtained by said PPG sensor determining the presence of an

arrhythmia and confirming said presence via the ECG sensor.

Allowable Subject Matter

1. Claims 2-16, 18-24 & 26-30 are objected to as being dependent upon a rejected base claim, but

would be allowable if rewritten in independent form includingall of the limitations of the base claimand

any intervening claims.
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The following is a statementof reasons for the indication of allowable subject matter: The closest prior

art, Levitan (as cited by 14/730122), fails to disclose, suggest and/or teachthe claimed

invention having a smart watch and a method of determining a presence of an arrhythmia ofa first

comprising a meansof sensing an activity level of said first user with a motion sensor and comparing a

heart rate variability of said first user to said activity level, in combination with the other claimed

elements.

Conclusion

Anyinquiry concerning this communication or earlier communications from the examiner

should be directedto NICOLE F JOHNSON whose telephone numberis (571)270-5040. The examiner can

normally be reached on Mon-Thu 7:30am-4:30 pm.

Examiner interviews are available via telephone, in-person, and video conferencing using a

USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use

the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attemptsto reachthe examinerby telephone are unsuccessful, the examiner’s supervisor,

Christopher Koharski can be reached on 571-272-7230. The fax phone numberfor the organization

wherethis application or proceedingis 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 https://ppair-

my.uspto.gov/pair/PrivatePair. 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
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USPTO Customer Service Representative or access to the automated information system,call 800-786-

9199 (IN USA OR CANADA)or 571-272-1000.

/NICOLE F LAVERT/

Primary Examiner, Art Unit 3792
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16/588 ,201 Reexamination

GOPALAKRISHNANetal. Notice ofReferences Cited Examiner Art Unit
NICOLE F JOHNSON 3792 Page 1 of 1

U.S. PATENT DOCUMENTS

Document Number Date oe ag: see as
2[iane|eo

US-20120197 148-A1 08-2012|LEVITAN; JACOB A61B5/02405 600/515
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|*|B|Us-20140125619-A1 05-2014_|Panther; Heiko Gernot Albert G06F3/04883 345/173

US-20070213624-A1 09-2007__|Reisfeld; Daniel A61B5/0402 600/504

 
*A copyofthis reference is not being furnished with this Office action. (Gee MPEP § 707.05(a}.}
Dates in MM-YYYYformat are publication dates. Classifications may be US orforeign.
U.S. Patent and Trademark Office

PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20191121
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

16/588,201 09/30/2019 Ravi GOPALAKRISHNAN A102992 1170US.C4 3448

151512 7590 10/23/2019

WOMBLEBONDDICKINSON(US) LLP/AliveCor
Attn: IP DOCKETING
P.O. BOX 7037

ATLANTA, GA 30357-0037 ART UNIT
3792

EXAMINER

PAPER NUMBER

NOTIFICATION DATE DELIVERY MODE

10/23/2019 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is sct in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date” to the
following e-mail address(es):

IPDocketing @ wbd-us.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
16/588,201 GOPALAKRISHNANetal.

Decision Granting Request for
Prioritized Examination (Track 1)_\Examiner Art Unit AIA (FITF) Status

BRIAN W BROWN OPET Yes

THE REQUESTFILED 30 September 2019 IS GRANTED.

The above-identified application has met the requirements for prioritized examination
A. for an original nonprovisional application (Track1}.
B. CJ for an application undergoing continued examination (RCE).

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

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

filing an amendmen mend th lication ntain more than four in
claims, more thanthirty 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 Office action;

completion of examination as defined in 37 CFR 41.102; or

abandonmentof the application.

Telephone inquiries with regard to this decision should be directed to BRIAN BROWNat(571)272-5338.

In his/her absence, calls may be directed to Petition Help Desk at (571) 272-3282.

/BRIAN W BROWN/

Petitions Examiner, OPET

 
U.S. Patent and Trademark Office

PTO-2298 (Rev. 02-2012)
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Unrrep Siares Parent’ AND TRADEMARK OFFICE UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FCR PATENTSPQ. Box 1450

Alexandria, Virginia 22313-1450WWw.usrto.gov

APPLICATION TILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FER REC'D ATTY..DOCKET.NO LOCLAIMSHIND CLAIMS

30) 316/588,201 09/30/2019 3792 2880 A102992 1170US.C4

 
  

CONFIRMATIONNO. 3448

151512 FILING RECEIPT
WOMBLE BOND DICKINSON (US) LLP/AliveG
Attn: IP DOCKETING eee" UOCAULA
P.O. BOX 7037

ATLANTA, GA 30357-0037

Date Mailed: 10/18/2019

Receipt is acknowledged of this non-provisional utility 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 mustinclude the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Feestransmitted by check or draft are
subject to collection.

Pleaseverify the accuracyof the data presented on this receipt.If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts” or
other Notice requiring a responseforthis application, please submit any requestfor correction to this Filing Receipt
with your reply to the Notice. When the USPTOprocessesthereply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the requestis grantable.

Inventor(s)
Ravi GOPALAKRISHNAN, San Francisco, CA;
Lev KORZINOV, San Francisco, CA;
Fei WANG, San Francisco, CA;
Euan THOMSON, Los Gatos, CA;

Nupur SRIVASTAVA,San Francisco, CA;
Omar DAWOOD, San Francisco, CA;
Iman ABUZEID, San Francisco, CA;

David E. Albert, Oklahoma City, OK;
Applicant(s)

AliveCor, Inc., Mountain View, CA;

Powerof Attorney: None

Domestic Priority data as claimed by applicant
This application is a CON of 16/153,446 10/05/2018 PAT 10426359
which is a CON of 15/393,077 12/28/2016 PAT 10159415
which is a CON of 14/730,122 06/03/2015 PAT 9572499
which is a CON of 14/569,513 12/12/2014 PAT 9420956
which claims benefit of 62/014,516 06/19/2014

and claims benefit of 61/970,551 03/26/2014
and claims benefit of 61/969,019 03/21/2014
and claims benefit of 61/953,616 03/14/2014

and claims benefit of 61/915,113 12/12/2013
page 1 of 4
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Foreign Applications for whichpriority is claimed (You may beeligible to benefit from the Patent Prosecution
Highway program at the USPTO.Please see http:/Awww.uspto.gov for more information.) - None.
Foreign application information must be provided in an Application Data Sheetin order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes

Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 10/16/2019

The country code and numberof your priority application, to be used for filing abroad under the Paris Convention,
is US 16/588,201

Projected Publication Date: 01/23/2020

Non-Publication Request: No

Early Publication Request: No
Title

METHODS AND SYSTEMS FOR ARRHYTHMIA TRACKING AND SCORING

Preliminary Class

607

Statement under 37 CFR 1.55 or 1.78 for AIA (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 throughoutthe 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-membercountry. The PCT process simplifies thefiling
of patent applications on the sameinvention in member countries, but does not result in a grant of "an international
patent" and doesnot eliminate the need of applicants to file additional documents andfees 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 withits 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 advisedthat in the case of inventions madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling 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 asto the status of applicant's license for foreign filing.

page 2 of 4
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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 deadlinesforfiling foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199,orit
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:/Awww.stopfakes.gov. Part of a Department of Commerceinitiative,
this website includes self-help "toolkits" giving innovators guidance on how to protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT(1-866-999-4258).

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 issuedin all applications where
the conditions for issuance of a license have been met, regardless of whetheror not a license may be required as
set forth in 37 GFR 5.15. The scope andlimitations ofthis 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 licenseis to be retained by the licensee and maybe usedat any time onor 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 grantof a license doesnotin 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 themselvesof 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 GFR 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 atthis time, if the phrase "IF REQUIRED, FOREIGN FILING
LIGENSE GRANTED" DOES NOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 monthsfrom thefiling 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 under35
U.S.C. 181, the licensee mayforeignfile the application pursuant to 37 CFR 5.15(b).

 

page 3 of 4
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SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
businessinvestment, 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 andfacilitate business investment. SelectUSAprovides information assistanceto the international investor
community; serves as an ombudsmanfor 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.govorcall
+1-202-482-6800.

page 4 of 4
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 16/588,201

APPLICATIONAS FILED - PART| OTHER THAN

(Column 1) (Column2) SMALL ENTITY OR SMALL ENTITY

ce
BASIC FEE
(87 CFR 1.16(a), (b), or (c)) N/A N/A N/A
SEARCH FEE
(07 CFR 1.16(k), (i), or (m)) N/A N/A
EXAMINATION FEE
(87 CFR 1.16(0), (p), or (q)) N/A N/A

ororn ea
RRDEPENDENT CLAIMS minus 3(87 CFR 1.16(h

If the specification and drawings exceed 100
APPLICATION SIZE_|sheets of paper, the application size fee dueis
FEE $310 ($155 for small entity) for each additional
(87 CFR 1.16(s)) 50 sheetsorfraction 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})

* If the difference in column1 is less than zero, enter "0" in column2.

APPLICATION AS AMENDED- PARTII

OTHER THAN

(Column 1} (Golumn 2) (Column 3) SMALL ENTITY SMALL ENTITY
CLAIMS HIGHEST

REMAINING NUMBER PRESENT RATEIS) ADDITIONAL ADDITIONALAFTER PREVIOUSLY EXTRA FEE($)AMENDMENT PAID FOR
Total

(37 CFR 1.16()))

Independent Minus(37 CFR 1.16(h))

|ApplicationSizeFee(S7CFR1166)|ApplicationSizeFee(S7CFR1166)Fee (37 CFR 1.16(s
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))

(Column 1) (Golumn 2) (Golumn 3)
CLAIMS HIGHEST

REMAINING NUMBER PRESENT RATEIS) ADDITIONALAFTER PREVIOUSLY EXTRA FEE($)AMENDMENT PAID FOR

AMENDMENTA
TOTAL TOTAL

ADD'L FEE ADD'L FEE

Total
(37 CFR 1.16(i))
Independent Minus

(37 CFR 1.16(h))

Application Size Fee (37 GFR 1.16(s

FIRST PRESENTATION OF MULTIPLE DEPENDENTCLAIM (37 CFR 1.16(j))

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
™* If the "Highest Number Previously Paid For” IN THIS SPACEis less than 20, enter "20".

“* lf the "Highest Number Previously Paid For” IN THIS SPACE isless than 3, enter "3"
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.

AMENDMENTB
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Unrrep Siares Parent’ AND TRADEMARK OFFICE UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FCR PATENTSPQ. Box 1450

Alexandria, Virginia 22313-1450WWw.usrto.gov

16/588,201 09/30/2019 Ravi GOPALAKRISHNAN A102992 1170US.C4

CONFIRMATIONNO. 3448

151512 INFORMAL NOTICE

WOMBLE BOND DICKINSON(US) LLP/AliveCor

Attn: IP DOCKETING MONAA
P.O. BOX 7037 OOOODOTTTL64072
ATLANTA, GA 30357-0037

 

IMM

Date Mailed: 10/18/2019

INFORMATIONAL NOTICE TO APPLICANT

Applicantis notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However,if a deficiency relates to the inventor's
oath or declaration, the applicant mustfile an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statementin compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.

* A properly executed inventor's oath or declaration has not been receivedfor the following inventor(s):
Ravi GOPALAKRISHNAN
Lev KORZINOV
Fei WANG

Euan THOMSON

Nupur SRIVASTAVA
Omar DAWOOD
Iman ABUZEID
David E. Albert

Questions about the contents of this notice and the

requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/fasrat/
 

page 1 of 1
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United States Patent and Trademark Office

Offtce ef the Chief Minencit! Qfiser 
Document Gace WFEE

User O41 739

Sale Accounting Date: tOG/2019

Sale Item Reference Number Effective Date

16588201 09/30/2019

Document Number Fee:Gode --Fee Code Description Amount Paid Payment Method
120190FG00556560 1051 LATE FILING FEE FOR OATH OR: $160.00 Deposit Account

DECLARATION
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Doc Code: TRACK1.REQ

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

CERTIFICATION AND REQUESTFORPRIORITIZED EXAMINATION

UNDER 37 CFR 1.102(e) (Page 1 of 1)

METHODS AND SYSTEMS FOR ARRHYTHMIA TRACKING AND SCORING

APPLICANT HEREBYCERTIFIES THE FOLLOWING AND REQUESTSPRIORITIZED 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
3/7 CFR 1.17(c) have beenfiled with the request. The publication fee requirement is met
becausethat fee, set forth in 37 CFR 1.18(d), is currently $0. The basicfiling 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.

| understand that the application may not contain, or be amendedto contain, more than four
independent claims, more than thirty total claims, or any multiple dependentclaims, 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:

Original Application (Track One) - Prioritized Examination under § 1.102(e)(1

(a) The application is an original nonprovisionalutility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.

(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and requestis being filed with the plant application in paper.

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.

Request for Continued Examination - Prioritized Examination under

A requestfor continued examination has beenfiled with, or prior to, this form.
If the application is a utility application, this certification and requestis being filed via EFS-Web.

ili. 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

Signature

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

/Bill Jacobs/ pate Deptember 30, 2019 
Name

(Print/Typec) William D. Jacobs,Jr. Practitioner 74,758Registration Number
  

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 ifmore than one signature is required.*

 
*Total of 1 forms are submitted.
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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 abandonmentof 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 (6 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whetherdisclosure of these records is required by the
Freedom ofInformation Act.

A record 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 counselin the course of
settlement negotiations.
A record in this system of records maybe disclosed, as a routine use, to a Memberof Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Memberwith respect to the subject matter of the record.
A record in this system of records may bedisclosed, 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).
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 International 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.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.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 GSAaspart of that agency’s
responsibility to recommend improvements in records managementpractices 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 recordsfor this purpose, and anyotherrelevant (i.e., GSA or Commerce)directive. Such
disclosure shall not be used to make determinations aboutindividuals.

A record 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, subjectto the limitations of 37 CFR 1.14, as a routine use, to the public if the record
wasfiled in an application which became abandonedorin 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.
A record 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 awareof a violation or potential violation of law or regulation.
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METHODS AND SYSTEMS FOR ARRHYTHMIA TRACKING AND SCORING

CROSS-REFERENCE TO RELATED APPLICATIONS

{G001] This application is a continuation of U.S. Application Serial No. 16/153,446, filed October 5,

2018, which1s 4 continuation of U.S. Application Serial No. 14/730,122, filed June 3, 2015, now

U.S. Patent No. 9,572,499, issued February 21, 2017, whichis a continuation of U.S. Application

Serial No. 14/569,513 filed December 12, 2014, now US. Patent No. 9,420,956, issued August 23,

2016, which claims the benefit ofUS. Provisional Application No. 61/915,113, filedDecember 12,

2013, which application is incorporated herein by reference, U.S. Provisional Application No.

61/953 616 filed March 14, 2014, U.S. Provisional Application No. 61/069,019, filed March 21,

2014, US. Provisional Application No. 61/970,551 filed March 26, 2014 which application is

incorporated herein by reference, and U.S. Provisional Application No. 62/014,516, filed June 19,

2014, which application is incorporated herein by reference

BACKGROUND

{00021 The present disclosure relates to medical devices, systems, and methods. In particular, the

present disclosure relates to methods and systems for managing health and disease such as cardiac

diseases including arrhythmia andatrial fibrillation.

19003] Cardiovascular diseases are the leading cause of death in the world. In 2008, 30% ofall

global death can be attributed to cardiovascular diseases. It is also estimated that by 2030, over 23

million people will die from cardiovascular diseases annually. Cardiovasculardiseases are prevalent

in the populations of high-income and low-income countries alike.

[6004] Arrhythmia is a cardiac condition in which the electrical activity of the heart is irregular oris

faster (tachycardia) or slower(bradycardia) than normal. Although many arrhythmias are not life-

threatening, some can cause cardiac arrest and even sudden cardiac death. Atrial fibrillation is the

most common cardiac arrhythmia. In atrial fibrillation, electrical conduction through the ventricles

of heart is irregular and disorganized. While atrial fibrillation may cause no symptonis, it is often

associated with palpitations, shortness of breath, fainting, chest, pain or congestive heart failure.

Atrial fibrillation is also associated with atrial clot formation, which is associated with clot migration

and stroke.

{GO005] Atrial fibrillation is typically diagnosed by taking an electrocardiogram (ECG) ofa subject,

which shows a characteristic atrial fibrillation waveform
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16006] Totreat atrial fibrillation, a patient may take medications to slow heart rate or modifythe

rhythm of the heart. Patients mayaiso take anticoagulants to prevent atrial clot formation and

stroke. Patients may even undergo surgical intervention including cardiac ablation to treat atrial

fibrillation.

[0007] Often, a patient with arrhythmia or atrial fibrillation is monitored for extended periods of

time to manage the disease. For example, a patient may be provided with a Holter monitoror other

ambulatory electrocardiography device to continuously monitor a patient’s heart rate and rhythm for

at least 24 hours.

{0008} Current ambulatory electrocardiography devices such as Holter monitors, however, are

typically bulky and difficult for subjects to administer without the aid of a medical professional. For

exarnple, the use of Holter monitors requires a patient to wear a bulky device on their chest and

precisely place a plurality ofelectrode leads on precise locations on their chest. These requirements

can impede the activities of the subject, including their natural movement, bathing, and showering.

Once an ECG is generated, the ECG is sent to the patient’s physician who may analyze the ECG and

provide a diagnosis and other recommendations. Currently, this process often must be performed

through hospital administrators and health management organizations and many patients do not

receive feedback in an expedient manner.

SUMMARY

10000] Disclosed herein are devices, systems, and methods for managing health and disease such as

cardiac diseases, including arrhythmia and atrial fibrillation. In particular, a cardiac disease and/or

rhythm management system, according to aspects of the present disclosure, allows a userto

conveniently document their electrocardiograms (ECG) and other biometric data and receive

recommendation(s) and/or goal(s} generated by the system or by a physician in response to the

documented data. The cardiac disease and/or rhythm management system can be loaded onto a local

computing device of the user, where biometric data can be conveniently entered onto the system

while the user may continue to use the local computing device for other purposes. A local

computing device may comprise, for example, a computing device worn onthe body (e.g. a head-

worn computing device such as a Googie Glass, a wrist-worn computing device such as a Samsung

Galaxy Gear Smart Watch, etc.), a tablet computer (e.g. an Apple iPad, an Apple iPod, a Google

Nexustablet, a Samsung Galaxy Tab, a Microsoft Surface, etc.), a smartphone (e.g. an Apple

iPhone, a Google Nexus phone, a Samsung Galaxy phone,etc.)

t
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[6016] A portable computing device or an accessory thereof may be configured to continuously

mieasure one or more physiological signals of a user. The heart rate of the user may be continuously

measured. The continuously measurement may be made with a wrist or arm band or a patch in

communication with the portable computing device. The portable computing device may have

loaded onto (e.g. onto a non-transitory computer readable medium ofthe computing device) and

executing thereon (e.g. by a processor of the computing device) an application for one or more of

receiving the continuously measured physiological signal(s), analyzing the physiological signal(s),

sending the physiological signal(s) to a remote computer for firther analysis and storage, and

displaying to the user analysis of the physiological signal(s). The heart rate may be measured by one

or more electrodes provided on the computing device or accessory, a motion sensor provided on the

computing device or accessory, or by imaging and lighting sources provided on the computing

device or accessory. In response to the continuous measurement and recordation ofthe heart rate of

the user, parameters such as heart rate (HR), heart rate variability (R-R variability or HRV), and

heart rate turbulence (HRT) maybe determined. These parameters and further parameters may be

analyzed to detect and/or predict one or more ofatrial fibrillation, tachycardia, bradycardia,

bigeminy, tngeminy, or other cardiac conditions. A quantitative heart health score mayalso be

generated from the determined parameters. One or more of the heart health score, detected beart

conditions, or recommended user action items based on the heart health score maybe displayed to

the user through a display of the portable computing device.

IOOLEL The biometric data may be uploaded onto a remote server where one or more cardiac

technicians or cardiac specialists may analyze the biometric data and provide ECG interpretations,

diagnoses, recommendations such as lifestyle recommendations, and/or goals such aslifestyle goals

for subject. These interpretations, diagnoses, recommendations, and/or goals may be providedto the

subject through the cardiac disease and/or rhythm management system on their local computing

device. The cardiac disease and/or rhythm management system mayalso include tools for the

subject to track their biometric data and the associated interpretations, diagnoses, recommendations,

and/or goals from the cardiac technicians or specialists.

16012] An aspect of the present disclosure includes a dashboard centered around arrhythmiaoratrial

fibrillation tracking. The dashboard includes a heart score that can be calculated in response to data

from the user suchas their ECG and other personal information such as age, gender, height, weight,

body fat, disease risks, etc. The main driver ofthis heart score will often be the incidence ofthe

user’s atrial fibrillation. Other drivers and influencing factors include the aforementioned personal
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information. The heart score will be frequentlyrelated to output from a machine learning algorithm

that combines and weights manyif not ail of influencing faciors.

{0613} The dashboard will often display and track manyif not all ofthe influencing factors. Some

of these influencing factors may be entered directly by the user or maybe input by the use of other

mobile health monitoring or sensor devices. The user mayalso use the dashboard as anatrial

fibrillation or arrhythmia management tool to set goals to improve theirheart score.

[0014] The dashboard mayalso be accessed by the user’s physician (e.g. the physician prescribing

the system to the user, another regular physician, or other physician) to allowthe physician to view

the ECG and biometric data of the user, viewthe intluencing factors ofthe user, and/or provide

additional ECGinterpretations, diagnoses, recommendations, and/or goals.

{8015] Another aspect of the present disclosure provides a method for managing cardiac health.

Biometric data of a user may be received. A cardiac health score may be generated in responseto

the received biometric data. One or more recommendations or goals for improving the generated

cardiac health score may be displayed to the user. The biometric data may comprise one or more of

an electrocardiogram (ECG), dietary information, stress level, activity level, gender, height, weight,

age, body fat percentage, blood pressure, results from imaging scans, blood chemistry values, or

genotype data. The recommendations or goals may be updated in response to the user meeting the

displayed recommendations or goals. The user maybe alerted if one or more recommendations or

goals have not been completed bythe user, for exampleif the user has not completed one or more

recommendations or goals for the day.

{0616] The analysis applied may be through one or moreofthe generationofa heart health score or

the application of one or more machine learning algorithms. The machine learning algorithms may

be trained using population data of heart rate. The population data may be collected from a plurality

of the heart rate monitoring enabled portable computing devices or accessories provided to a

plurality of users. The training population of users may have been previouslyidentified as either

having atrial fibrillation or not having atrial fibrillation prior to the generation of data for

continuously measured heart rate. The data may be used to train the machine learning algorithmto

extract one or more features from any continuously measured heart rate data and identifyatrial

fibrillation or other conditions therefrom. After the machine learning algorithm has been trained, the

machine learning algorithm may recognize atrial fibrillation from the continuously measured heart

rate data of a newuser who has not yet been identified as having atrial fibrillation or other heart

conditions. One or more of training population data or the trained machine learning algorithm may

be provided on a central computing device (e.g. be stored on a non-transitory computer readable

a4.

116



117

medium of a server) which is in communication with the local computing devices of the users and

the application executed thereon (¢.g. through an Internet or an intranet connection.)

{O617] A set of instructions for managing cardiac health may be downloaded from the Internet.

These set of instructions may be configured to automatically generate the cardiac health score. The

cardiac health score may be generated using a machine learning algorithm. The machine learning

algorithm may generate the cardiac health score of the user and/or the recommendations and/or goals

in response to biometric data from a plurality of users. The set of instructions may be configured to

allow a medical professional to access the received biometric data. The cardiac health score and/or

the recommendations and/or goals may be generated by the medical professional.

[6018] The set ofinstructions may be stored on a non-transitory computer readablestorage medium

of one or more of a body-worn computer, a tablet computer, a smartphone, or other computing

device. These set of instructions may be capable of being executed bythe computing device. When

executed, the set of instructions may cause the computing device to perform any of the methods

described herein, including the method for managing cardiac health described above.

{6619] Another aspect of the present disclosure provides a system for managing cardiac health. The

system may comprise a sensor for recording biometric data of a user and a local computing device

receiving the biometric data from the sensor. The local computing device may be configured to

display a cardiac health score and one or more recommendations or goals for the user to improve the

cardiac health score in response to the received biometric data.

10026] The system may further comprise a remote server receiving the biometric data from the local

computing device. One or more ofthe local computing device or the remote server may comprise 4

machine learning algorithm which generates one or more of the cardiac health score or the one or

more recommendations or goals for the user. The remote server may be configured for access by a

medical professional. Alternatively, or in combination, one or more of the cardiac health score or

one or more recommendations or goals may be generated by the medical professional and provided

to the local computing device through the remote server.

{0021} The sensor may comprise one or more of a hand-held electrocardiogram (ECG} sensor, a

wrist-woractivity sensor, a blood pressure monitor, a personal weighing scale, a bodyfat

percentage sensor, a personal thermometer, a pulse oximeter sensor, or any mobile health monitor or

sensor. Often, the sensor is configured to be in wireless communication with the local computing

device. The local computing device comprises one or more of a personal computer, a laptop

computer, a palmtop computer, a tablet computer, a smartphone, a body-worn computer,or the like.
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The biometric data may comprise one or more of an electrocardiogram (ECG), dietary information,

stress level, activity level, gender, height, weight, age, body fat percentage, or blood pressure.

{0622] Other physiological signals or parameters such as physical activity, heart sounds, blood

pressure, blood oxygenation, blood glucose, temperature, activity, breath composition, weight,

hydration levels, an electroencephalograph (EEG), an electromyography (EMG), a

mechanomyogram (MMG), an electrooculogram (EOG), etc. may also be monitored, The user may

also input user-related health data such as age, height, weight, body mass index (BMD),diet, sleep

levels, rest levels, or stress levels. One or more of these physiological signals and/or parameters

may be combined with the heart rate data to detect atrial fibrillation or other conditions. ‘The

machinelearning algorithm may be configured to identify atrial fibrillation or other conditions in

response to heart rate data in combination with one or more of the other physiological signals and/or

parameters for instance. Triggers or alerts maybe provided to the user in response to the measured

physiological signals and/or parameters. Such triggers or alerts may notify the user to take

corrective steps to improve their health or monitor othervital signs or physiological parameters. The

application loaded onto and executed on the portable computing device may provide a health dash

boardintegrating and displaying heart rate information, heart health parameters determinedin

response tu the heart rate information, other physiological parameters and trends thereof, and

recommended user action items or steps to improve health.

INCORPORATION BY REFERENCE

{0623} All publications, patents, and patent applications mentioned in this specification are herein

incorporated by reference to the same extent as if each individual publication, patent, or patent

application was specifically and individually indicated to be incorporated byreference.

BRIEF DESCRIPTION OF THE DRAWINGS

{6024} The novel features of the subject matter disciosed herein are set forth with particularity in the

appended claims. A better understanding of the features andadvantages ofthe present disclosure

will be obtained by reference to the following detailed description that sets forth illustrative

embodiments, in which the principles of the disclosure are utilized, and the accompanying drawings

of which:

{6025] FIG. | shows a system for cardiac disease and rhythm management;

10026] FIG. 2 shows aflowchart of a method 200 for predicting and/or detecting atrial tibrillation

from R-R interval measurements;
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16027] FIG. 3 shows aflowchart of a method for predicting and/or detecting atrial fibrillation from

R-R interval measurements and for predicting and/or detecting atrial fibrillation from raw heart rate

signals;

(6028) FIG. 4 shows an embodiment of the system and method of the ECG monitoring described

herein:

[0029] FIG. 5 showsaflowchart of an exemplary method to generate a heart health score in

accordance with many embodiments;

[6030] FIG. 6 shows an exemplary method of generating a heart score;

{O031] FiG. 7 shows a schematic diagramofthe executed application describedherein;

[6032] FIG. 8 shows exemplary screenshots of the executed application;

{8033| FIG. 9 shows an exemplary method for cardiac disease and rhythm management;

[0034] FIG. 10 shows an exemplary method for monitoring a subject to determine whento record an

electrocardiogram (ECG):

[6035] FIG. 11 shows an exemplary screenshot of a first aspect of a dashboard application:

16036] FIG. 11A shows an exemplary screenshot of a second aspect of a dashboard application;

{00371 FIG. 12 shows an exemplary screenshot ofa first aspect of a goals and recommendations

page of the cardiac disease and rhythm management system interface or mobile app,

{0038] FIG. 12A shows an exemplary screenshot of a second aspect of a goals and recommendations

page ofthe cardiac disease and rhythm management system interface or mobile app;

10039] FIG. 13 shows an exemplary screenshot of a user’s local computing device notifying the user

with 4 pop-up notice to meet their daily recommendations and goals; and

[0040] FIG. 14 shows an embodiment comprising a smart watch which includes at least one heart

rate monitor and at least one activity monitor.

“2
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DETAELED DESCRIPTION

19041] Devices, systems, and methods for managing health and disease such as cardiac diseases,

including arrhythmia and atrial fibrillation, are disclosed. In particular, a cardiac disease and/or

rhythm management system, according to aspects of the present disclosure, allows a user to

conveniently document their electrocardiograms (ECG) and other biometric data and receive

recommendation(s) and/or goal(s) generated by the system or by a physician in response to the

documented data.

10042] The term “atrial fibrillation,” denoting a type of cardiac arrhythmia, mayalso be abbreviated

in either the figures or description herein as “AFIB.”

{G043] FIG. 1 shows a system 100 for cardiac disease and rhythm management. The system 100

raay be prescribed for use by a user or subject such as being prescribed by the user or subject’s

regular or other physician or doctor. The system 100 may comprise a local computing device 101 of

the user or subject. The local computing device 101 may be loaded with a userinterface, dashboard,

or other sub-system of the cardiac disease and rhythm management system 100, For example, the

local computing device 101 may be loaded with a mobile software application (“mobile app”) 101a

for interfacing with the system 100. The local computing device may comprise a computing device

warn on the body (e.g. a head-worn computing device such as a Google Glass, a wrist-worn

computing device such as a Samsung Galaxy Gear Smart Watch,etc.), a tablet computer (e.g. an

Apple iPad, an Apple iPod, a Google Nexustablet, a Samsung Galaxy Tab, a Microsoft Surface,

ate.), a smartphone (c.g. an Apple iPhone, a Google Nexus phone, a Samsung Galaxy phone,etc.).

{0044] The local computing device 101 may be coupled to one or more biometric sensors. For

example, the local computing device 101 may be coupled to a handheld ECG monitor 103. The

handheld ECG monitor 103 may be in the form of a smartphone case as described in co-owned US.

Patent Applications Nos. 12/796,188 (now U.S. Patent No. 8,509,882), 13/107,738, 13/420,520 (now

ULS. Patent No. 8,301,232}, 13/752,048, 13/964,490, 13/969,446, 14/015,303, and 14/076,076, the

contents of which are incorporated herein byreference.

{0045] In some embodiments, the handheld ECG monitor 103 may be a handheld sensor coupled to

the local computing device 101 with an intermediate protective case/adapter as described in U.S.

Provisional Application No. 61/874,806, filed Sep. 6, 2013, the contents of which are incorporated

herein by reference. The handheld ECG monitor 103 maybe used bythe user to take an ECG

measurement which the handheld ECG monitor 103 may send to the local computing device by

connection 103a. The connection 103a may comprise a wired or wireless connection (e.g. a Wi-Fi
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connection, a Bluetooth connection, a NFC connection, an ultrasound signal transmission

connection, etc.). The mobile software application i0la may be configured to interface with the one

or more biometric sensors including the handheld ECG monitor 103.

{0046] The local computing device 101 may be coupled to a wrist-worn biometric sensor 105

through a wired or wireless connection 105a (e.g. a Wi-Fi connection, a Bluetooth connection, a

NFCconnection, an ultrasound signal transmission connection, eic.). The wrist-worn biometric

sensor 105 may comprise an activity monitor such as those available from Fithit Inc. of San

Francisca, CA or a Nike FuelBand available from Nike, Inc. of Oregon. The wrist-worn biometric

sensor 105 may also comprise an ECG sensor such as that described in co-owned U.S. Provisional

Application No. 61/872,555, the contents of whichis incorporated herein by reference.

{0047| The local computing device 101 may be coupled to other biometric devices as well such as a

personal scale or a blood pressure monitor 107. The blood pressure monitor 107 may communicate

with the local device 101 through a wired or wireless connection 107a (e.g. a Wi-Fi connection, a

Bluetooth connection, a NFC connection, an ultrasound signal transmission connection,etc.).

[0048] The local computing device 101 maydirectly communicate with a remote server or cloud-

basedservice 113 through the Internet 111 via a wired or wireless connection lllafeg. a Wi-Fi

commection, a cellular neiwork connection, a DSL Internet connection, a cable Internet connection, 4

fiber optic Internet connection, a Ti Internet connection, a T3 Internet connection, etc.).

Alternatively, or in combination, the local computing device 101 mayfirst couple with another local

computing device 109 ofthe user, such as a personal computer ofthe user, which then

communicates with the remote server or cloud-based service 115 via a wired or wireless connection

1094 (e.g. a Wi-Fi connection, a cellular network connection, a DSL Internet connection, a cable

Internet connection, a fiber optic Internet connection, a Tl Internet connection, a T3 Internet

connection, etc.) The local computing device 109 may comprise software or other interface for

managing biometric data collected by the local computing device 101 or the biometric data

dashboard loaded on the local computing device 101.

{0049} Other users may access the patient data through the remote server or cloud-based service

113. These other users may includethe user’s regular physician, the user’s prescribing physician

whi prescribed the system 100 for use by the user, other cardiac technicians, other cardiac

specialists, and system administrators and managers. For example, a first non-subject user may

access the remote server or cloud-based service 113 with a personal computer or other computing

device 115 through an Internet connection 115a (e.g. a Wi-Fi connection, a cellular network

connection, a DSL Internet connection, a cable Internet connection, a fiber optic Internet connection,

9.
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a Tl internet connection, a T3 Internet connection, etc.). Alternatively, or in combination, the first

non-subject user may access the remote server or cloud-based service 113 with a local computing

device suchas a tablet computer or smartphone 117 through an Internet connection 117a. The tablet

computer or smartphone 117 of the first non-subject user may interface with the personal computer

115 through a wired or wireless connection 117b(e.g. a Wi-Fi connection, a Bluetooth connection, a

NFCconnection, an ultrasound signal transmission connection, eic.). Further, a second non-subject

user may access the remote server or cloud-based service 113 with a personal computeror other

computing device 119 through an Internet connection [19a (e.g. a Wi-Fi connection, a cellular

network connection, a DSL Internet connection, a cable internet connection, a fiber optic Internet

connection, a Tl Internet connection, a T3 Internet connection, etc}. Farther, a third non-subject

user may access the remote server or cloud-based service 113 with a tablet computer or smartphone

121 through an Internet connection I2 1a (e.g. a Wi-Fi connection, a cellular network connection, a

DSLInternet connection, a cable Internet connection, a fiber optic Internet connection, a Tl Internet

connection, a T3 Internet connection, etc.). Further, a fourth non-subject user may access the remote

server or cloud-based service 113 with a personal computer or other computing device 123 through

an Internet connection 123a (e.g. a Wi-Fi connection, a cellular network connection, a DSL Internet

connection, a cable Internet connection, a fiber optic Internet connection, a TE Internet connection, a

T3 Internet connection, etc.). The first non-subject user may comprise an administrator or manager

of the system 100. The second non-subject user may comprise a cardiac technician. The third non-

subject user may comprise a regular or prescribing physician ofthe user or subject. And, the fourth

nou-subject user may comprise a cardiac specialist who is not the user or subject’s regular or

prescribing physician. Generally, manyif not all of the cormmunication between various devices,

computers, servers, and cloud-basedservices will be secure and HIPAA-compliant.

[0050] Aspects of the present disclosure provide systems and methods for detecting and/or

predicting atrial fibrillation or other arrhythmias ofa user by applying one or more machine

learning-based algorithms. A portable computing device (or an accessory usable with the portable

computing device} may provide R-R intervals and/or rawheart rate signals as input to an application

loaded and executed onthe portable computing device. The rawheart rate signals may be provided

using an electrocardiogram (ECG) in communication with the portable computing device or

, 2013, 13/420,520 filed

March 14, 2013, 13/108,738 filed May 16, 2011, and 12/796,138 filed Rune 8, 2010. Alternatively,

accessory such as described in U.S. Ser. Nos. 13/964,490filed August 12

or in combination, the raw heart rate signals may be provided using an on-board heart rate sensor of

the portable computing device or by using photoplethysmography implemented by an imaging
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source and a light source of the portable computing device. Alternatively, or in combination, the

raw heart rate signals may be from an accessory device worn bythe user or attached to the user (e.g.

a patch) and which is in communication with the portable computing device. Such wearable

accessory devices may include Garmin’s Vivofit Fitness Band, Fitbit, Polar Heart Rate Monitors,

NewBalance’s Balance Watch, BasisBI Band, MIO Alpha, Withings Pulse, LifeCORE Heart Rate

Monitor strap, and the like.

{0051] R-R intervals may be extracted from the rawheart rate signals. The R-R intervals maybe

used to calculate heart rate variability CHRV) which may be analyzed in many ways such as using

time-domain methads, geometric methods, frequency-domain methods, non-linear methods, long

term correlations, or the like as known in the art. Alternatively, or in combination, the R-R intervals

may be used for non-traditional measurements such as (1) deterrnining the interval between every

other or every three R-waves to evaluate for bigeminy or tngeminyor (i) the generation of a

periodic autoregressive moving average (PARMA).

[0052] The machine learning based algorithm(s) mayallowsoftware application(s) to identify

patterns and/or features of the R-R interval data and/or the rawheart rate signals or data to predict

and/or detect atrial fibrillation or other arrhythmias. These extracted and labelled features maybe

features of HRVas analyzed in the time domain such as SDNWN(the standard deviation of NN

intervals calculated over a 24 hour period), SDANWN(the standard deviation of the average NN

intervals calculated over short periods), RMSSD (the square root of the mean of the sumofthe

squares of the successive differences between adjacent NNs), SDSD (the standard deviation of the

successive differences between adjacent NNs}, NINSO (the numberof pairs of successive NNsthat

differ by more than 50 ms}, pNNSO (the proportion of NNS®Odivided bytotal number of NNs),

NN2O (the number ofpairs of successive NNsthat differ by more than 20 ms), pNN20 (the

proportion of NN20divided by the total number of NNs)}, EBC(estimated breath cycie), NNx (the

number of pairs of successive NNsthat differ by more than x ms}, pNNx (the proportion of NNx

divided by the number of NNs), or other features knownin the art. Alternatively, or in combination,

the extracted and labelled features may comprise a nonlinear transform of R-R ratio or R-R ratio

statistics with an adaptive weighting factor. Alternatively, or in combination, the extracted and

labelled features may be features of HRVas analyzed geomeiricaily such as the sample density

distribution of NN interval durations, the sample density distribution ofdifferences between adjacent

NNintervals, a Lorenz plot of NN or RR intervals, degree of skew of the density distribution,

kurtosis of the density distribution, or other features known in the art. Alternatively, or in

combination, the extracted and labelled features may be features of HRVin the frequency domain
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such as the powerspectral density ofdifferent frequency bands including a high frequency band

CHF, from 0.15 to 6.4 Hz), low frequency band (LF, from 0.04 io 0.15 Hz}, and the very low

frequency band (VLF, from 0.0033 to 0.04 Hz), or other frequency domain features as known in the

art. Alternatively, or in combination, the extracted and labelled features may be non-linear features

such as the geometric shapes of a Poincaré plot, the correlation dimension, the nonlinear

predictability, the pointwise correlation dimension, the approximate entropy, and other features as

known in the art. Other features from the rawheart rate signals and data mayalso be analyzed.

These features include for example a generated autoregressive (AR) model, a ratio of consecutive

RR intervals, a normalized ratio of consecutive KR intervals, a standard deviation of every 2,3, or 4

RR intervals, or a recurrence plot of the raw HR signals, among others.

{0053| The features of the analysis and/or measurement may be selected, extracted, and labelled to

predict atrial fibrillation or other arrhythmias in real time, e.g. by performing one or more machine

learning operation. Such operations can be selected from among an operation of ranking the

feature(s), classifying the feature(s), labelling the feature(s), predicting the feature(s), and clustering

the feature(s}. Alternatively, or in combination, the extracted features may be labelled and saved for

offline training of a machine learning algorithm or set of machine learning operations. For exarnple,

ihe operations may be selected from any of those above. Any number of machine leaming

algorithmis or methods maybe trained to identify atrial fibrillation or other conditions such as

arrhythmias. These mayinclude the use of decision tree learning such as with a randomforest,

association rule learning, artificial neural network, inductive logic programming, support vector

machines, clustering, Bayesian networks, reinforcement learning, representation learning, similarity

and metric learning, sparse dictionary learning, or the like.

{G054] The systems and methods for detecting and/or predicting atrial fibrillation or other conditions

such as arrhythmias described herein may be implemented as software provided as a set of

instructions on a non-transitory computer readable medium. A processor of a computing device (e.g.

a tablet computer, a smartphone, a smart watch, a smart band, a wearable computing device, or the

like} may execute this set of instructions to receive the input data and detect and/or predictatrial

fibrillation therefrom. The software may be downloaded from an online application distribution

platform such as the Apple iTunes or App Store, Google Play, Amazon App Store, and the like. A

display of the computing device may notify the user whetheratrial fibrillation or other arrhythmias

has been detected and/or if further measurements are required (e.g. to perform a more accurate

analysis). The software may be loaded on and executed by the portable computing device ofthe user

such as with the processor of the computing device.
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1G6S5| Phe machine learning-based algorithms or operations for predicting and/or detecting atrial

fibrillation or other arrhythmias may be provided as a service from a remote server which may

interact or communicate with a client program provided on the computing device of the user, e.g. as

amobile app. The interaction or communication may be through an Application Program Interface

{API}. The API may provide access to machine learning operations for ranking, clustering,

classifying, and predicting from the R-R interval and/or raw heart rate data, for example.

{0056} The machine learning-based algorithms or operations, provided through a remote server

and/or on a local application on a local computing device, may operate on, learn from, and make

analytical predictions from R-R interval data or raw heart rate data, e.g. from a population ofusers.

The R-R interval or raw heart rate data may be provided by the local computing device itselfor an

associated accessory, such as described in U.S. Ser. Nos. 13/964,490filed August 12, 2013,

13/420,520 filed March 14, 2013, 13/108,738 filed May16, 2011, and 12/796,188 filed June 8,

2010. ‘Phus, atrial fibrillation and other arrhythmias or other heart conditions can be in a convenient,

user-accessible way.

{6087| FIG. 2 shows aflowchart of a method 200 for predicting and/or detecting atrial fibrillation

from R-R interval measurements. In a step 202, an R-K interval of a user is obtained. In a step 204,

the obtained R-R interval is analyzed using one or more traditional heart rate variability

measurements such as, for example, time domain measures, frequency domain measures, and non-

linear heart rate variability. Ina step 206, the obtained R-R interval is analyzed using one or more

non-traditional heart rate variability measurements such as, for example, RR (n-1) for Bigeminyand

Trigeminy detection, and the generation of a periodic autoregressive moving average (PARMA). In

a step 208, a feature selection occurs. In a step 210, a real time prediction or detection of atrial

fibrillation, and/or in a step 212, the heart rate variability measurements maybe labelled and saved

for offline training of a machine learning algorithm or set of machine learning operations, and then

may be subsequently used to make a real time prediction and/or detection ofatrial fibrillation.

(0038) FIG. 3 shows a flow chart of a method 300 for predicting and/or detecting atrial fibrillation

from R-R interval measurements and for predicting and/or detecting atrial fibrillation from rawheari

rate signals. In a step 302, rawheart rate signals are obtained from, for example, an ECG of auser.

In a step 304, R-R intervals are obtained from the obtained raw hearth signals. In a step 306, the

obtained R-R interval is analyzed using one or moretraditional heart rate variability measurements

such as, for example, time domain measures, frequency domain measures, and non-linear heart rate

variability. In a step 308, the obtained R-R interval is analyzed using one or more non-traditional

heart rate variability measurements such as, for example, RR (n-i} for bigeminy and trigeminy
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detection, and the generation of a periodic autoregressive moving average (PARMA). In a step 316,

features frorn the cbiained heart rate features are analyzed using one or more of wavelet features and

shape based features from a Hilbert transform. In a step 312, a feature selection occurs. Ina step

314, a real time prediction or detection ofatrial fibrillation, and/or in a step 316, the heart rate

variability measurements may be labelled and saved for offline training of a machine learning

algorithm or set of machine learning operations, and then may be subsequently used to makea real

time prediction and/or detection of atrial fibrillation.

{O0598] Although the above steps show methods 200 and 300in accordance with many embodiments,

a person ofordinaryskill in the art will recognize manyvariations based on the teaching described

herein. The steps may be completed in a different order. Steps may be added or deleted. Some of

the steps may comprise sub-steps. Many of the steps may be repeated as often as beneficial to the

user or subject.

[0060] One or more of the steps of method 200 and 300 may be performed with circuttry, for

example, one or more of a processor or a logic circuitry such as a programmable array logic for a

field programmable gate array. The circuitry may be programmed to provide one or more of the

steps of methods 200 and 300, and the program may comprise program instructions stored on a non-

iransitory computer readable medium or memory or programmed steps of the logic circultry such as

the programmable array logic or the field programmable gate array, for example.

{0061} Aspects of the present disclosure provide systems and methods for monitoring one or more

physiological parameters and providing a trigger message to the user if the one or more

physiological parameter meets a pre-determined or learned threshoid(s). Twoor more of the

physiological parameters may be combined to provide a trigger message. That is, a particulartrigger

message may be provided to the user if two or more pre-determined threshold(s) for the

physiological parameter(s) are met.

10062] Table | below shows an exemplarytable of physiological parameters that may be measured

(left cohumn), features of interest to be measured or threshold types to be met (middle column), and

exemplary trigger messages (right column).

TABLE I
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Physiological Parameter Measurements/Threshold Sample Trigger Messages

| Heart Rate Variability (HRV}, Non-
Heari Rate | jinear Transformation of RR intervals Measure ECG: See Your Doctor

Abnormal Heart Sound;

 
Heart Sound | Measure ECG:

nnn|SOURFeaturesSeeYourDoctor
| High/Low Blood Pressure,
| Take BP Medication: Exercise:

Biood Pressure Upper and Lower Thresholds See Your Doctor

High Risk of Hypoventilation;
High Riskof Sleep Disorder such as

O2 Saturation, O2 Saturation Apnea,

—_BloodOxygenationooMaariabilitySeeYourDoctor
| High Risk of Hypoglycemia:

Blood Glucose | Upper and Lower Thresholds See Your Doctor

 
| Fever, Take OTC Fever Medication;

eeeSMperature __Temperature,TemperatureChangesjooSeeYourDoctor
Physical Activity | Gait, Chest Compressions, Speed, Monitor Senior or Infant Pasture, e.g. if

__facselerometerdata)0Distanceseniorinfanthasfallen
| High Risk of Certain Cardiac Diseases;

Electrocardisgram | £§CG Features (E.g. QT, GRS, PR Sleep apnea;
ECG intervals, HRV etc. See Your Bactar

High Risk of Certain Dental Disease,
Breath Content Diabetes, etc.;

(Breathalyzer data} | Percentage of the Certain Chemicals See Your Doctor 

{0063} The machine learning based algorithms or operations as described herein may be used to

determine the appropriate trigger thresholds in response to the raw physiological data input and/or

user-input physiological parameters (e.g. age, height, weight, gender, etc.}. Features of the raw

physiological data input maybe selected, extracted, labelled, clustered, and/or analyzed. These

processed features may then be analyzed using one or more machine learning operation such as

ranking the feature(s), classifying the feature(s}, predicting the feature(s), and clustering the

feature(s). The various machine learning algorithms described herein may be used to analyze the

features to detect and predict health conditions and generate recommendations or user action items to

improve the health of the user. For instance, the machine learning algorithms maybe trained to

identify atrial fibrillation or other conditions in responseto the non-heart rate physiological

parameter(s) such as age, gender, body mass index (BMD),activity level, diet, and others in

combination with the rawheart rate data and HRVthat can be extracted therefrom.

[6064] The systems and methods for monitoring one or more physiological parameters and

providing a trigger message to the user if the one or more physiclogical parameter meets a pre-

determined threshold(s) described herein may be implemented as software provided as a set of

instructions on a non-transitory computer readable medium. A processor of a computing device (e.g.

a tablet computer, a smartphone, a smart watch, a smart band, a wearable computing device, or the
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like) may execute this set of instructions to receive the input data and detect and/or predictatrial

fibrillation therefrom. The software may be downloaded from an online application distribution

platform such as the Apple iTunes or App Store, Google Play, Amazon App Store, and the like. The

software may be loaded on and executed by the portable computing device of the user such as with

the processor of the computing device. The software may also provide both the triggering

application described herein and the heart rate monitoring and analysis for detecting atrial fibrillation

or other heart conditions described herein.

{0065} In an embodiment, a method and systemfor longitudinal monitoring of apatient's or any

consumer's (after referred to as “patient") health using various ECG monitoring devices is described

herein. The ECG monitoring devices generate ECG signal data which can be stored in a database for

further analysis. The ECG data, which can be stored in a database along with other patient

information, can be analyzed by a processing device, such as a computer or server, using various

algorithnis.

[0066] Various ECG monitoring or recording devices, hereinafter referred to as ECG monitoring

devices, can be used io record theECG data. For example, the ECG monitoring device can be a

handheld, portable, or wearable smartphone based device, as described in U.S. Patent No. 8,301,232,

which is herein incorporated by reference in its entirety for all purposes. A smartphone based

device, or a device having wireless or cellular telecommunication capabilities, can transmit the ECG

data to a database or server directly through the internet. These types of ECG monitoring devices as

well as other ECG monitoring devices include portable devices, wearable recording devices, event

recorders, and Holter monitors. Clinical or hospital based ECG recording devices can also be used

and integrated into the system. Such devices may be able to transmit stored ECG data through a

phone line or wirelessly through the internet or cellular network, or may need to be sent to a data

collection center for data collection and processing. The ECGdata can be tagged with the type of

ECG monitoring device used to record the data by, for exarnple, including it in metadata for

indexing and searching purposes.

(0067) The BCG monitoring devices can be single lead devices or multiple lead devices, where each

lead generally terminates with an electrode. Some embodiments mayevenbe leadless and have

electrodes that are integrated with the body or housing of the device, and therefore have a

predetermined relationship with each other, such as a fixed spacing apart from each other. The

orientation and positioning of the single lead in a single lead device or of each lead of the multiple

lead device or ofthe electrodes ofthe leadless device can be transmitted with the ECG data. The

iead and/or electrode placement may be predetermined and specified to the patient in instructions for
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using the device. For example, the patient may be instructed to position the leads and/or electrodes

with references to one or more anatomical landmarks on the patient's torso. Any deviation from the

predetermined lead and/or electrode placement can be notated by the patient or user when

transmitting the ECG data. The lead and electrode placement maybe imaged using a digital camera,

which maybe integrated with a smart phone, and transmitted with the ECGdataand stored inthe

database. The lead and electrode placement may be marked onthe patient's skin for imaging and for

assisting subsequent placement of the leads and electrodes. The electrodes can be attached to the

skin using conventional methods which may include adhesives and conducting gels, or the electrodes»

may simply be pressed into contact with the patient's skin. The lead and electrode placement maybe

changed after taking one recording or after recording for a predetermined or variable amount oftime.

The ECG data can be tagged with the numbers of leads and/or electrocies and the lead and/or

electrode placement, including whether adhesives and/or conducting gels were used. Again, this

information can be including in metadata for indexing and searching purposes.

[6068] The ECG signal data can be continuously recorded over a predetermined or variable length of

time. Continuous ECGrecording devices can record for up to 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13,

or 14 days. Alternatively, or additionally, the ECG data can be recorded on demand bythe patient at

various discrete times, such as whenthe patient feels chest pains or experiences other unusual or

abnormal feelings. The on demand ECGrecorder can have a memory buffer that can record a

predetermined amount of ECG data on a rolling basis, and when activated bythe patient to record a

potential event, a predetermined amount of ECG data can be saved and/ortransmitted. The

predetermined amount of ECG datacan include a predetermined amount of ECGdata before

activation and a predetermined amount of ECG data after activation such that a windowofECG data

is captured that encompasses the potential event. The time period between ECG recordings maybe

regular or irregular. For example, the time period may be once a day, once a week, once a month, or

at some other predetermined interval. The ECG recordings may be taken at the same ordifferent

times of days, under similar or different circumstances, as described herein. One or more baseline

ECGs can be recorded while the patient is free of symptoms. The baseline ECGs can be periodically

recorded and predetermined intervals and/or on-demand. The same ECG recording device or

different ECG recording devices may be used te record the various ECGof a particular patient. All

this information may be tagged to or associated with the ECG data by, for example, including it in

the metadata for indexing and searching purposes.

[0069] The ECG data can be time stamped and can be annotated by the patient or health care

provider to describe the circumstances during which the ECG was recorded, preceding the ECG
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recording, and/or following the ECGrecording. For example, the system and device can have a user

interface for data entry that allows the patient to enter in notes regarding the conditions and

circumstances surrounding the ECG recording. This additional data can be also inchided as

metadata for indexing and searching purposes. For example, location, food, drink, medication

and/or drug consumption, exercise, rest, sleep, feelings of stress, anxiety, pain or other unusual or

abnormal feelings, or any other circumstance that may affect the patient's ECGsignal canali be

inputted into the device, smart phone, computer or other computing device to be transmitted to the

server or database along with the ECG data. The annotated data can also include the patient's

identity or unique identifier as well as various patient characteristics including age, sex, race,

ethnicity, and relevant medical history. The annotated data can also be time stamped ortagged so

that the ECGdata can be matched or correlated with the activity or circumstance of interest. This

also allows comparison of the ECG before, after and during the activity or circumstance 50 that the

effect on the ECG can be determined.

[6070] The ECG data and the associated metadata can be transmitted from the device to a server and

database for storage and analysis. The transmission can be real-time, at regular intervals such as

hourly, daily, weekly and anyinterval in between, or can be on demand. The metadata facilitates the

searching, organizing, analyzing and retrieving of ECG data. Conyparison and analysis of asingle

patient's ECG data can be performed, and/or comparison of ECG data between patients can be

performed. For example, the metadata can be used to identify and select a subset of ECG data where

an activity or circumstance, such as the taking of medication, occurred within a predetermined

amount of time to the ECG data. The components of the ECG signal data, such as the P wave, T

wave, and QRS complex and the like, the amplitudes of the components, the ratios between the

components, the width of the components, and the delay or time separation between the components,

can be extracted, compared, analyzed, and stored as ECG features. For example, the P wave and

heart rate can be extracted andanalyzedto identify atrial fibrillation, where the absence of P waves

and/or an irregular heart rate may indicate atrial fibrillation. The extractedECGfeatures can also be

included in the metadata for indexing and searching.

[0071] The changes in the ECG signal over time in viewofthe activities and circumstances can be

compared with changes over time and circumstances observed within a database of ECG's.

Comparisons mayinclude any comparison of data derived from any other ECG signal or any

database of ECG's or any subset of ECGdata, or with data derived from any database ofECG's.

Changes in any feature of the ECG signal over time maybe used for a relative comparison with

similar changes in any ECGdatabase or with data derived from an ECGdatabase. The ECGdata
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from the baseline ECGand the ECGdata from a potential adverse event can be compared to

determine the changes or deviations from baseline values. In addition, both the baseline ECG and

the ECG data recorded fromthe patient can be compared to one or more predetermined template

ECGs which can represent a normal healthy condition as well as various diseased conditions, such as

rayocardial infarction and arrhythmias.

{6072| The comparisons and analysis described herein can be used to draw conclusions and insights

into the patient's health status, which includes potential health issues that the patient may be

experiencing at the time of measurement or at firture times. Conclusions and determinations may be

predictive of future health conditions or diagnostic of conditions that the patient already has. The

conclusions and determinations mayalso include insights into the effectiveness or risks associated

with drugs or medications that the patient maybe taking, have taken or may be contemplating taking

in the future. In addition, the comparisons and analysis can be used to determine behaviors and

activities that may reduce or increase risk of an adverse event. Based on the comparisons and

analysis described herein, the ECG data can be classified according to a level of risk of being an

adverse event. For example, the ECG data can be classified as normal, fow risk, moderate risk, high

risk, and/or abnormal. The normal and abnormal designation may require health care professional

evaluation, diagnosis, and/or confirmation.

{0073] Diagnosis and determination of an abnormality, an adverse event, or a disease state by

physicians and other health care professionals can be transmitted to the servers and database to be

tagged with and associated with the corresponding ECG data. The diagnosis and determination may

be based on analysis of ECG data or maybe determined using other tests or examination procedures.

Professional diagnosis and determinations can be extracted from the patient's electronic health

records, can be entered into the system by the patient, or can be entered into the system by the

medical professional. The conclusions and determinations ofthe system can be compared with

actual diagnosis and determinations from medical professions to validate and/orrefine the machine

learning algorithms used by the system. The time of occurrence and duration of the abnormality,

adverse event or disease state can also be included in the database, such that the ECGdata

corresponding with the occurrence and/or the ECG data preceding and/or following the abnormality,

adverse event or disease state can be associated together and analyzed. The length of time preceding

or following the abnormality may be predetermined and be up to 1 to 30 days, or greater than | to 12

months. Analysis of the time before the abnormality, adverse event or disease state may allowthe

systemto identify patterns or correlations of various ECG features that precede the occurrence ofthe

abnormality, adverse event or disease state, thereby providing advance detection or warning of the
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abnormality, adverse event or disease state. Analysis ofthe time following the abnormality, adverse

event or disease state can provide information regarding the efficacy of treatments and/or provide the

patient or physician information regarding disease progression, such as whether the patient's

condition in improving, worsening or staying the same. The diagnosis and determination can also be

used for indexing by, for example, including it in the metadata associated with the corresponding

ECGdata.

[0074] As described herein, various parameters may be includedin the database along with the ECG

data. These may include the patient's age, gender, weight, blood pressure, medications, behaviors,

habits, activities, food consumption, drink consumption, drugs, medical history and other factors that

mayinfluence a patient's ECG signal. The additional parameters may or maynot be used in the

comparison of the changes in ECGsignal over time and circumstances.

[0075] The conclusions, determinations, and/orinsights into the patient's health generated by the

systeni may be conumumicated to the patient directly or via the patient's caregiver (doctor or other

healthcare professional). For example, the patient can be sent an email or text messagethatis

automatically generated by the system. The email or text message can be a notification which

directs the patient to log onto a secure site to retrieve the full conclusion, determination or msight, or

ihe email or text message can include the conclusion, determination or insight. Alternatively, or

additionally, the email or text message can be sent to the patient's caregiver. The notification may

also be provided via an application on a smartphone,tablet, laptop, desktop or other computing

device.

[00676] As described herein, the system can identify behaviors, habits, activities, foods, drinks,

medications, drugs, and the like which are associated with the patient's abnormal ECG readings. In

addition to informing the patient of these associations, the system can provide instructions or

recommendations to the patient to avoid these behaviors, habits, activities, foods, drinks,

medications, drugs, and the like which are associated with the patient's abnormal ECG readings.

Similarly, the system can identify behaviors, habits, activities, foods, drinks, medications, drugs, and

the like which are associated with normal or improving ECG readings, and can instruct or

recommendthat the patient perform these behaviors, habits, and activities and/or consume these

foods, drinks, medications, and drugs. The patient may avoid a future healthcare issue, as instructed

or recommended by the system, by modifying their behavior, habits or by taking any course of

action, including but not limited fo taking a medication, drug or adhering to a diet or exercise

program, which maybe a predetermined course of action recommended bythe system independent

of any analysis of the ECG data, and/or may also result from insights learned throughthis system

~20-

132



133

and method as described herein. In addition, the insights of the system mayrelate to general fitness

and or mental wellbeing.

[0077] The ECGdata and the associated metadata and other related data as described herein can be

stored in a central database, a cloud database, or a combination of the two. The data can be indexed,

searched, and/or sorted according to any ofthe features, parameters, or criteria described herein.

The system can analyze the ECGdataof asingle patient, and it can also analyze the ECGdata of a

group ofpatients, which can be selected according to any ofthe features, parameters or criteria

described herein. When analyzing data from a single patient, it may be desirable to reduce and/or

correct for the intra-individual variability of the ECG data, so that comparison of one set of ECG

data taken at one particular time with another set of ECG datataken at another time reveals

differences resulting from changes in health status and not from changesin the type of ECG

recording device used, changes in lead and electrode placement, changes inthe condition of the skin

i.e. dry, sweaty, conductive gel applied or not applied), and the like. As described above, consistent

lead and electrode placement can help reduce variability in the ECG readings. The system can also

retrieve the patient's ECGdata that were taken under similar circumstances and can analyze this

subset of ECG data.

{0073} FiG. 4 illustrates an embodiment of the system and method 400 ofECG monitoring

described herein. The system can be implemented on a server or computer having a processor for

executing the instructions described herein, which can be stored in memory. In step 402, ECGdata

can be recorded using any of the devices described herein for one or more patients. In step 404,the

ECGdata is transmitted along with associated metadata to a server and databasethat stores the ECG

data. In step 406, a subset of the ECG data can be selected based oncriteria in the metadata, such as

user identity, time, device usedto record the ECG data, and the like. In step 408, the subset of ECG

data can be analyzed using a machine learning algorithm, which can assign a risk level to the ECG

data in step 410. The system can then determine whether the risk level is high, as shown in step 412.

if the risk level is low, the user can be notified that the ECGis normal or lowrisk, as shown in step

434. ifthe risk level is high, a high risk level alert can be sent to the patient with the option of

sending the ECG to the medical professional for interpretation, as shown in step 416. The system

then waits for the user's response to determine whetherthe patient elects to send the ECGto the

medical professional for interpretation, as shown in step 418. Ifthe patient does not wish to send the

ECGto the medical professional for interpretation, the system can end the routine at this point, as

shown in 420. If the patient does elect to send the ECG to the medical professional for

interpretation, the request can be transmitted to the medical professional in step 422. The request 10
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the medical professional can be sent to a workflowauction system as described in US. Provisional

Application No. 61/800,879, filed March 15, 2013, whichis herein incorporated by reference in its

entirety for all purposes. Once the medical professional has interpreted the ECG, the system can

receive and store the ECGinterpretation from the medical professional in the database, as shownin

step 424. The system can then notify the user of the professional ECGinterpretation, which can be

sent io or accessed bythe user, as shown in step 426. Additionally, the system can compare the

assigned risk level with the medical diagnosis in step 428 and can determine whether the risklevel

determined by the system agrees with the medical diagnosis in step 430. ff the risk level does not

agree with the medical diagnosis, the machine learning algorithm can be adjusted untilthe risk level

matches the medical diagnosis, as shown in step 432. Ifthe risk level does agree with the medical

diagnosis, the routine can be ended as shownin step 434.

[0079] Although the above steps show a method 400 in accordance with many embodiments, a

person of ordinary skill in the art will recognize many variations based on the teaching described

herein. The steps may be completedin a different order. Steps may be added or deleted. Some of

the steps may comprise sub-steps. Manyof the steps maybe repeated as often as beneficial to the

user or subject.

{0680] One or more of the steps of a method 400 may be performed with circustry, for example, one

or more of a processoror a logic circuitry such as a prograrnmable array logic for a field

programmable gate array. The circuitry may be programmed to provide one or more ofthe steps of

a method 400, and the program may comprise program instructions stored on a non-transttory

computer readable medium or memory or programmed steps of the logic circuitry suchas the

progranimable array logic or the field programmable gate array, for example.

{6081] Aspects of the present disclosure provide systems and methods for generating a heart health

score in response to continuously measured or monitored physiological parameter(s}. The score may

be given a quantitative value such as be graded from A to F or 0 to 100 for example (e.g. a great

score may be an A or 100, a good score may be a B or 75, a moderate score may be a € or 50, a poor

score may be a D or 25, and a failing score may be an F or 0.) Han arrhythmia is detected, the score

may be below 50 for example. Other scoring ranges such as A to Z, | to 5S, 1 to 10, 1 to 1000,ete.

may also be used. Arrhythmia may be detecting using the machine learning based operations or

algorithms described herein.

{6082} Fics. 5 shows a flow chart of an exemplary method 500to generate a heart health score in

accordance with many embodiments.
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16083] In a step 502, an arrhythmia is detected. [fan arrhythmia is detected (e.g. using the methods

and/or algorithms disclosed herein}, then the heart health score generated will be below50.

Depending on the severity of the arrhythmia detected, the heart score maybe calculated or assigned

within the ranges according to the table belowin Table 2.

TABLE

Arrhythmia Heart Health score

ATRIAL FIBRILLATION, HR above 100 

Sinus Tachycardia

Supraverntricular Tachycardia 20-40

Bradycardia 20-40

Bigeminy, Trigeminy

 

 
 
 Short runs of High Heart Rate (VTACH suspect)

{6084] In a step 504 a Heart Rate Variability CHRV)is calculated. HRV can be an indicator of heart

health. The value for HRVvalue for a healthy heart is typically higher than HRVfor an unhealthy

heart. Also, HRVtypically declines with age and maybe affected by otherfactors, like stress, lack

of physical activity, etc. HRV may be measured and analyzed using the methods described above.

HRVmaybe calculated in the absence of arrhythmia, which may improve the accuracy of the HRV

measurement. HRV maybe determined and further analyzed as described above.

[0085] In a step 506, premature beats are counted and Heart Rate Turbulence (HRT)is calculated.

Premature beats in the sequence of R-R intervals may be detected. Also, R-R intervals typically tend

to recover at a certain pace after a premature beat. Using these two parameters (prematurity and

pace of R-R recovery}, HRT parameters maybe calculated. There may be known deviations of HRT

parameters associated with patients with risk of Congestive Heart Failure (CHF). These deviations,

however, may be used to estimate an inverse measure. The number of premature beats per day (or

per hour) mayalso be used as a measure of heart heaith. A low numberof premature beats may

indicate better heart health. In summary, the heart health score may be generated by combining at

least heart rate variability CHR), the number of premature beats, and heart rate turbulence (HRT).

This combination Gn the absence of arrhythmia) may provide an accurate estimate of howhealthy

the heart ofthe useris.

[0086] In a step 208, a heart health score is generated, and in a step 510, a hearth health score is

generated based on an arrhythmia. To initially generate the score, a few hours (e.g. 2-5 hours) of
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measured R-Rintervals may be required. A more accurate score may be generated after a week of

continuous R-R interval measurements. Longer daia sets may be required to detect significant

arrhythmias as they may usually be detected within the first 7-8 days of monitoring.

(6087) Although the above steps showa method 500 in accordance with many embodiments, a

person ofordinary skill in the art will recognize manyvariations based on the teaching described

herein. The steps may be completed in a different order. Steps may be added ordeleted. Some of

the steps may comprise sub-steps. Many of the steps may be repeated as often as beneficial to the

user or subject.

{0088] One or more of the steps of a method 500 maybe performed with circuitry, tor example, one

or more of a processor or a logic circuitry such as a prograramable arraylogic for a field

programmable gate array. The circuitry may be programmed to provide one or more of the steps of

a method 500, and the program may comprise programinstructions stored on a non-transitory

computer readable medium or meniory or programmed steps of the logic circuitry such as the

programmable array logic or the field programmable gate array, for example.

{6089| FIG. 6 shows afurther method 600 of generating a heart score. In addition to the parameters

which may be derived from the heart rate data described above, the heart health score mayalso be

generated in response to further physiological parameters as shown in FIG. 6.

{G090] In a step 602, a raw ECG waveform is obtained. In a step 608, ECG parameters are extracted

from the raw ECG waveform data and arrhythmiaprediction and/or detection algorithms are runto

analyze the obtained raw ECG wavetorm data.

[0691] In a step 604, physiological parameters may be measured using a sensor of the user’s local

computing device or an accessory thereof. Such measured physiological parameters mayinclude

blood pressure, user activity and exercise level, blood oxygenation levels, blood sugar levels, an

electrocardiogram, skin hydration or the like of the user. These physiological parameters may be

measured over time such as over substantially the same time scale or length as the measurement of

heart rate. Ina step 610, an R-R interval is extracted and both traditional and non-traditional heart

rate measures are used to analyze the measured heart rate and physiological parameters.

{9092] In a step 606, additional physiological parameters for determining the heart health score may

be input by the user. These parameters may include the age, the gender, the weight, the height, the

body type, the body mass index (BMJ), the personal medical history, the family medical history, the

exercise and activity level, the diet, the hydration level, the amount ofsleep, the cholesterol level,

the alcohol intake level, the caffeine intake level, the smoking status, and the like of the user. For

example, the heart health score may be weighted by age and/or gender to provide the user an
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accurate assessment ofhis or her heart health in response to the heart rate data. In a step 612, feature

extraction is used to analyze the inputted physiological parameters.

{0693] In a step 614 feature ranking and/or feature selection occurs. In a step O18, a real time

prediction or detection of atrial fibrillation, and/or in a step 616, the heart rate variability

measurements maybe labelled and saved for offline training of a machinelearning algorithmorset

of machine learning operations, and then may be subsequently used to make a real time prediction

and/or detection ofatrial fibrillation. A plurality of heart health scores may be generated bya

plurality of users to generate a set of population data. This population data may be used to train the

machine learning algorithms described herein suchthat the trained algorithm maybe able to detect

and predict atrial fibrillation or other health conditions from user data.

{0094] Although the above steps show a method 600 in accordance with many embodiments, a

person of ordinary skill in the art will recognize manyvariations based on the teaching described

herein. The steps may be completed in a different order. Steps may be added or deleted. Some of

the steps may comprise sub-steps. Manyof the steps may be repeated as often as beneficial to the

user or subject.

{009S] One or more of the steps of a method 600 may be performed with circuitry, for example, one

or more of a processoror a logic circutiry such as a programmable array logic for a field

programmable gate array. The circuitry may be programmed to provide one or more of the steps of

a method 600, and the program may comprise program instructions stored on a non-transitory

computer readable medium or memory or programmedsteps ofthe logic circuitry such as the

programmable array logic or the field programmable gate array, for example.

[0096] The systems and methods for generating a heart health score in response to continuously

measured or monitored physiological parameter(s} may comprise a processor of a computing device

and software. A processor of a computing device (e.g. a tablet computer, a smartphone, a smart

watch, a smart band, a wearable computing device, or the like} may execute this set ofinstructions to

receive the input data and detect and/or predictatrial fibrillation therefrom. The software may be

downloaded from an online application distribution platform such as the Apple iTunes or App Store,

Google Play, Amazon App Store, and the like. Adisplay of the computing device may notify the

user of the calculated heart health score and/or if further measurements are required (e.g. to perform

a more accurate analysis).

[6097] FIG. 7 shows a schematic diagram of the executed application described herein. The heart

health score may be provided on a software application such as a mobile app downloaded from an

application distribution platform and executed on a local computing device of the user as described
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above. This executed application mayinstruct the user to take active steps in response to a poor or

moderate heart health score. For example, the insiructions to the user may be to make a corrective

measure such as to modify his or her diet, exercise pattern, sleep pattern, or the like. Alternatively,

or in combination, the instructions to the user may be to take a further step such as to take an

electrocardiogram(e.g. to verify the presence ofan arrhythmia), enroll in an electrocardiogram over-

read service, or schedule an appointment with a physician or other medical specialist. If the heart

health score is below a desired threshold for good heart health, the executed application may link the

user to a second execute application with further application features. Alternatively, or in

combination, these turther features may be unlocked on the first executed application ifthe heart

heaith score is belowthe threshold. In at least some cases, a prescription or verification froma

medical professional may also be required to unlock the further application features.

[0093] FIG. 8 shows screenshots of the executed application. The further features unlocked may

include the ability to read electrocardiogram (ECG) data from a sensor coupled to the local

computing device and display the electrocardicgram (ECG)in real-time and/or detect andalert for

atrial fibrillation based on the electrocardiogram (ECG) in real-itme (e.g. as described in US. Appin.

Nos. 12/796,188, 13/108,738, 13/420,540, and 13/064,490). As shown in FIG.8, these further

features may include an electrocardiogram (ECG) over-read service such as that described in U.S.

Appin. No. 14/217,032. The first executed application may comprise a consumer software

application and the second executed application may comprise a medical professional or regulated

software application or set of features of the first executed application. As described herein and

shown in FIG. 3, the executed application may provide a dash board to track the heart health of the

user and showrisk factors which may be monitored and tracked by the user. The dash board maybe

provided with further features such as that described in US. Ser. No. 61/O15,113 (filed 12/12/2013).

10099] FIG. 9 shows a method 900 for cardiac disease and rhythm management, which may, for

example, be implemented with the system 100 described herein. In a step 902, a user or subjectis

provided access to a cardiac disease and/or rhythm management system such as system 100. Step

902 may comprise prescribing the use of the system 100 for the user or subject. In a step 904, the

useror subject is provided one or more biometric sensors. These biometric sensor(s) may coupleto

a computing device of the user or subject, e.g. a personal desktop computer, a laptop computer, a

tablet computer, a smartphone, etc., and associated software loaded thereon.

{00100} In a step 906, the user or subject downloads the cardiac disease and/or rhythm

ranagemernt system software onto their computing device. For example, the system sottware may

comprise a mobile software application (mobile app’) downloaded from the Apple App Store,
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Google Play,Amazon Appstore, BlackBerry World, Nokia Store, Windows Store, Windows Phone

Siore, Samsung Apps Store, and the like. The downloaded system software, e.g. mobile app 101a,

may be configured to interface with the biometric sensors provided to the user or subject in the step

154.

{00101 In a step 908, personal informationinput to the cardiac disease management system18

received. For exarnple, the user or subject may enter his or her gender, height, weight, diet, disease

risk factors, etc. into the mobile app 101a. Alternatively, or in cornbination, this personal

information may be input on behalf of the user or subject, for example, by a physician of the user or

subject.

[60102] in a step 910, biometric data is received from the biometric sensors provided to the

user or subject. For example, the system 100 and the mobile app 101a may receive ECG data and

heart rate from handheld sensor 103, activity data from wrist-worn activity sensor 105, blood

pressure and heart rate data from mobile blood pressure monitor 107a, and other data such as weight

and body fat percentage data from a “smart” scale in communication with the local computing

device 101.

{00103] In a step 912, a cardiac health score is generated. The cardiac health score can be

generated by considering and weighing one or more influencing factors including the incidence of

atrial fibrillation or arrhythmia as detected by the handheld ECG monitor, the heart rate of the user

or subject, the activity of the user or subject, hours of sleep and rest of the user or subject, blood

pressure of the user or subject, etc. Often, the incidence ofatrial fibrillation or arrhythmia will be

weighed the most. The cardiac health score may be generated by a physician or a machine learning

algorithm provided by the remote server or cloud-based service 113, for example. Aplurality of

users and subject may concurrently use the cardiac health and/or rhythm management system 1006

and the machine learning algorithm may, for example, consider population data and trends to

generate an individual user or subject’s cardiac health score.

(O0104] in a step 914, one or more recommendations or goals is generated for the user or

subject based on or in response to the generated cardiac health score. ‘These recommendation{s}

and/or goal(s} may be generated automatically based on orin response to the biometric and personal

information of the user or subject. For example, the machine learning algorithm may generate these

recommendation(s)/goal(s). Alternatively, or in combination, a physician or other medical specialist

may generate the recommendation(s) and/or goal(s}, for example, based on or in response to the

biometric and personal information of the user or subject. The physician or other medical

professional may access the patient data through the Internet as described above.
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[60105] In a step 216, the patient implements many if not all of the recommendation(s} and/or

goal(s) provided to him or her. And in a step 916, steps 908 to 916 maybe repeated suchthai the

user or subject may iteratively improve their cardiac health score and their overall health.

[06106] Althoughthe above steps show method 900 of managing cardiac disease and/or

rhythm in accordance with many embodiments, a person ofordinary skill in the art will recognize

many variations based on the teaching described herein. The steps may be completed in a different

order. Steps may be added or deleted. Some of the steps may comprise sub-steps. Manyof the

steps may be repeated as often as beneficial to the user or subject.

(60107) One or more of the steps of the method 900 maybe performedwith circuitry, for

example, one or more of a processor or a logic circuitry such as a programmablearray logic for a

field programmable gate array. The circuitry may be programmed to provide one or more of the

steps of the method 900, and the program may comprise prograrn instructions stored on a non-

transitory coniputer readable medium or memory or programmed steps of the logic circuliry such as

the programmable array logic or the field programmable gate array, for example.

{O01 08] In some embodiments, the heart rate information (or an extracted portion of HR

information) may be used to compare to a database of similar information that has been correlated

with cardiac events. For example, heart rate information may be compared to a database of HR

information extracted for ECG recordings of patients known to be experiencing cardiac problems.

Thus, patterns of heart rate information taken froma subject may be comparedto patterns of cardiac

information in a database. If there is a match (or a match within a reasonable closeness offit), the

patient maybe instructed to record an ECG,e.g. using an ambulatory ECG monitor. This maythen

provide a more detailed view of the heart. This method maybe particularly useful, as it may allow

recording and/or transmission and/or analvsis of detailed electrical information about the heart at or

near the time (or shortly thereafter} when a clinically significant cardiac event is occurring. Thus,

the continuous monitoring mayallowa subject to be alerted immediately upon an indication ofthe

potential problem (e.g. an increase in HRV suggestive of a cardiac dysfunction}. This may allowthe

coupling of continuous HR monitoring with ECGrecording and analysis for disease diagnosis and

disease management.

{00169] FIG. 10illustrates one variation of a method for monitoring a subject to determine

when to record an clectrocardiogram (ECG). In FIG. 10, a subject is wearing a continuous heart rate

monitor (configured as a watch 1010, including electrodes 1016), shown tn step 1002. The heart rate

monitor transmits (wirelessly 1012) heart rate information that is received by the smartphone 1018,

as shown in step 1604. The smartphone includes a processorthat may analyze the heart rate
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information 1004, and when an irregularity is determined, may indicate 1006 to the subject that an

ECGshould be recorded. in FHG. 10, an ambulatory ECG monitor 1014 is attached (as a case

having electrodes) to the phone 1018. The user may apply the ECG monitoras to their body (e.g.

chest, between arms, etc.) 1008 to record ECGs that can then be saved and/or transmitted for

analysis.

[00116] FIGS. 11 and 11A show screenshots of an atrial fibrillation dashboard 1100 of a user

interface for the cardiac disease and/or rhythm management system 100. FIG. 11 shows atop

portion 1100a ofthe atrial fibrillation dashboard 1100 while FIG. LOA showsabottom portion

1100b of the atrial fibrillation dashboard 1100.

[oonii The top portion 1100a oftheatrial fibrillation dashboard 1100 as shown in FIG, 10

maydisplay the current cardiac health score of the user or subject, a recent best cardiac health score

of the user or subject, and a completion percentage of recommendation(s) and/or goal(s} for the user

or subject. The user or subject may tap any one of the cardiac health score displays or the

recommendation(s) and/or goal(s) displays to access more detailed information regarding the

calculated health score(s) or recommendation(s) and/or goal{s), respectively. The top portion 1100a

may also show an ECG ofthe user or subject and a button which maybe tapped to record the ECG

of the user or subject for the day. As discussed with reference to FIG. 1, the ECG maybe recorded

with a handheld sensor 103 in communication with the local computing device 100. The top portion

1000a may also show the numberofatrial fibrillation episodes and the average duration of these

atrial fibrillation episodes. This number and duration may be generated automatically by software or

logic of the mobile app 101a based on or in response to the ECG measurements taken by the useror

subject. Alternatively, or in combination, a physician may access the atrial fibrillation dashboard

1100 of an individual user or subject, evaluate his or her ECGs, and provide the numberofatrial

fibrillation episodes and their duration to the mobile app 101aor other software loaded on the local

computing device 101 of the user or subject. The shortest and longest durationsoftheatrial

fibrillation episodes may also be shown by the top portion 1100aas well as the user or subject's

daily adherence to a medication regime.

160112] The bottomportion 1100b ofthe atrial fibrillation dashboard 1100 as shown in FIG.

10A may display one or more influencers which influence howthe cardiac health score is generated.

These influencers mayinclude, for example, caffeine intake, alcohol intake, stress levels, sleep

levels, weight, nutrition, fitness and activity levels, and blood pressure. Data for these influencers

maybe input automatically by one or more biometric sensors coupled to the local computing device

101 and/or the mobile app 10la. Alternatively, or in combination, the data for these influencers may
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be input manually by the user or subject by tapping on the respective influencer display. For

example, tapping on the blood pressure display area may cause a slider input 1100c for blood

pressure to pop up. The user or subject may use the slider to enter and save his or her blood pressure

for the day. Similar pop-ups or user-selected inputs may be provided for the other influencers. For

example, the user or subject may enter his or her daily caffeine or alcohol intake, stress and sleep

ievels, nutrition levels, or activity and fitness levels (e.g. low/bad, medium/so-so, or high/good based

on the user’s age, gender, height, weight, etc. as can be indicated by an instruction page of the

mobile app 101a). The influencer displays mayalso showthe goal progression of the user or

subject.

[00113] FIGS. 12 and 12A show screenshots of a goals and recommendations page 1200 of

the cardiac disease and rhythm management system interface or mobile app 10la. A top portion

1200a of the goals and recommendations page 1100 may comprise a listing of 7-day goals for the

user or subject. The top portion 120Ca may further comprise everyday goals for the user or subject

which often cannot be removed or changed. The user or subject can check off these goals or

recommendations as he or she meets them. The top portion 1200a maytrack goal completion

percentage over a 7-day period. The user or subject can set the same goals for the next day and/or

set new goals.

(OOL14] A bottom portion 1200b of the goals and recommendations page 1200 may comprise

alisting of new goals whichthe user or subject may add. The newgoals may be categorized into

goals or recommendationsforatrial fibrillation management, siress management, and/or other

categories. For example, goals for atnal fibnilation management mayinclude taking daily

medications, reducing caffeine intake, and reducing alcohol intake. And, goals for stress

management may include meditate for 5 minutes daily, take blood pressure reading daily, and

geting at least 7 hours of sleep nightly. Using the goals and recommendations page 1200, the user

or subject can set their goals for the week. One or more of these goals may be automatically

recommended to the user or subject or be recommended bya physician having access to the

dashboard 1100. For example, goals may be recommended based on last week’s progress. The

completion of recommended goals canresult in the user or subject earning more “points,” in effect

gamifying health and cardiac rhythm managementfor the user or subject. Alternatively, or in

combination, the goals may be set by a physician having access to the dashboard 1100.

(GOLTS} FIG. 13 shows a screenshot of a user’s local computing device notifying the user with
rn

a pop-up notice 1300 to meet their daily recommendations and goals. By tapping on the pop-up
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notice, 1300, the user or subject can be taken to the atrial fibrillation dashboard where the user or

subject can update or otherwise manage their cardiac health.

{O61 16] FIG. 14 shows an embodiment comprising a smart watch 1400 which includes at least

one heart rate monitor 1402 and at least one activity monitor 1404. One or more processors are

coupled to one or more non-transitory memories of the smart watch and configured to communicate

with the heart rate monitor 1402 and the activity monitor 1404. The one or more processors are

further coupled to an output device 1408. Processor executable code is stored on the one or more

memories and when executed by the one or more processors causes the one or more processors to

determine if heart rate and activity measurements represent an advisory condition for recording an

ECG, and generate and send notification signals through the output device 1408 when an advisory

condition for recording an ECGis determined.

[00117] For example, presently available smart watches include motion sensors such as

pedometers. Pedometers can be based on an accelerometer or electromechanical mechanism such as

a pendulum, magnetic reed proximity switch, and a spring suspended lever arm with metal-on-metal

contact. Modern accelerometers are often smal! micro electro-mechanical systems and are well

known by those skilled in the art. Heart rate monitors are readily available with smart phones as

well as smart watches. One type uses an optical sensor to detect the fluctuation of blood flow. The

signal can be amplified further using, for exampie, a microcontroller to count the rate of fluctuation,

which is actually the heart rate.

1OOLL3] An advisory condition for recording an ECG may occur due to, for example, large

continuing fluctuations in heart rate. An advisory condition for recording an ECG can also occur

when a measured heart rate increases rapidly without a corresponding increase in activity monitored

by, for example, an accelerometer. By comparing measured heart rate changes with measured

activity changes, the presently disclosed software or “app" mimimizes false alarms are minimized.

ECG devices are described in U.S. Ser. No 12/796, 188, filed Rane 8, 2010, now US. Patent No.

8,509,882, hereby expressiy incorporated herein by reference in its entirety.TheECGdevice can be

present in a smart watch band or a smart phone. In one embodiment, the ECG device includes an

electrode assembly configured to sense heart-related signals upon contact with a user's skin, and to

convert the sensed heart-related signals to an ECGelectric signal. The ECG device transmits an

ultrasonic frequency modulated ECGsignal to a computing device suchas, for example, a

smartphone. Software running on the computing device or smartphone digitizes and processes the

audio in real-time, where the frequency modulated ECG signal is demodulated. The ECG can he

further processed using algorithms to calculate heart rate and identify arrhythmias. The ECG, heart
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rate, and rhythm information can be displayed on the computer or smartphone, stored locally for

later retrieval, and/or transmitted in real-time to a web server via a 2G/3G/4G, Wi-Fi or other

Internet connection. In addition to the display and local processing of the ECGdata, the computer or

smartphone can transmit, in real-time, the ECG, heart rate and rhythm data via a secure web

connection for viewing, storage and further analysis via a web browser interface.

[60119] in another embodiment, the converter assembly of an ECGdeviceis integrated with,

and electrically connectedto the electrode assemblyand is configured to convert the electric ECG

signal generated by electrode assembly to a frequency modulated ECGultrasonic signal having a

cartier frequency in the range of from about 18 kHz to about 24 kHz. [tis sometimes desirable to

utilize a carrier frequency in the 20 kHz to 24 kHz range. The ultrasonic range creates both a lower

noise and a silent communication between the acquisition electronics and the computing device such

as the smartphone, notebook, smart watch and thelike.

{00120} A kit can inchide downloadable software such as an "app" for detecting an advisory

condition for recording an ECG and an ECG device. The ECG device can be present on a watch

band for replacing a specific band on a smart waich. The ECGdevice can also be provided on a

smart phone back plate for replacing an existing removable smartphone back. In another

configuration, the ECG device is usable as a smartphone protective case.

{G0121] Software on the smartphone or smart watch can also combine data and signals from

other sensors built into the smartphone or smart watch such as a GPS.

100122] While preferred embodiments of the present disclosure have been shown and

described herein, tt will be obvious to those skilled in the art that such embodiments are provided by

wayof example only. Numerous variations, changes, and substitutions will now occur to thase

skilled in the art without departing from the subject matter described herein. It should be understood

that various alternatives to the embodiments of the subject matter described herein may be employed

in practicing the subject matter described herein. It is intended that the following claims define the

scope of the disclosure and that methods and structures within the scope of these claims and their

equivalents be covered thereby.
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CLAIMS

WHATIS CLAIMEDIS:

1, A smart watch to detect the presence ofan arrhythmia of a user, comprising:

a processing device;

a photoplethysmography (‘PPG’) sensor operatively coupled to the processing device;

an ECGsensor, comprising two or more ECGelectrodes, the ECG sensor operatively

coupled to the processing device;

a display operatively coupled to the processing device; and

a memory, operatively coupledto the processing device, the memory having instructions

stored thereon that, when executed by the processing device, cause the processing device to:

receive PPG data from the PPGsensor;

detect, based on the PPG data, the presence of an arrhythmia,

receive ECGdata from the ECG sensor, and

confirm the presence ofthe arrhythmia based on the ECG data.

2. The smart watch of claim 1, further comprising a motion sensor operatively coupled to the

processing device, wherein to detect the presence of the arrhythmia, the processing device is

configured to:

receive motion sensor data from the motion sensor; and

determine, from motion sensor data, that the useris at rest.

3. The smart watch of claim 2, wherein to detect the presence of the arrhythmia, the processing

device is configured to input the PPG data into a machine learning algorithm trained to detect

arrhythmias.

4. The smart watch of claim 2, wherein to detect the presence of the arrhythmia, the processing

device is configured to:

determine heartrate variability (“HRV”) data from the PPG data; and

detect, based on the HRVdata, the presence of the arrhythmia.

5, The smart watch of claim 4, wherein to detect the presence of the arrhythmia, the processing

device is configured to input the HRVdata into a machine learning algorithm trained to detect

arrhythmias.
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6. The smart watch of claim 5, wherein to detect the presence of the arrhythmia, the processing

device is further configured to input the motion sensor data with the HRVdata into the machine

learning algorithmtrained to detect arrhythmias.

at The smart watch of claim 1, wherein the processing device is further configured to:

extract one or more features from the PPG data: and

detect, based on the one or more features, the presence of the arrhythmia.

8. The smart watch of claim 7, wherein the one or more features correspond to an HRVsignal

analyzed in a time domain.

9. The smart watch of claim 7, wherein ithe one or more features comprise a nonlinear transform

of R-R ratio or R-R ratio statistics with an adaptive weighting factor.

10. The smart watch of claim 7, wherein the one or more features are features of an HRVsignal

analyzed geometrically.

Lt. The smart watch of claim 7, wherein the one or more features are features of an HRVsignal

analyzed in the frequency domain.

12. The smart watch of claim 1, wherein the processing deviceis further configured to generate

a notification of the detected arrhythmia.

13. The smart watch ofclaim 1, further comprising a biometric data sensor, wherein the

processing device is further configured to:

receive biometric data of the user from the biometric data sensor, and

detect, based onthe biometric data, the presence of the arrhythmia.

14. The smart watch of claim 13, wherein the biometric data comprises at least one of: a

temperature, a blood pressure, or an inertial data ofthe user.

34.
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1S. The smart watch of claim 1, the processing device further configured to display an ECG

rhythm strip from the ECG data.

16. The smart watch of claim 1, the processing device further to receive the ECG data from the

ECG sensor in response to receiving an indication of a user action.

17. A method to detect the presence of an arrhythmia of a user on a smart watch, comprising:

receiving PPG data from a PPG sensor of the smartwatch;

detecting by a processing device, based on the PPG data, the presence of an arrhythmia;

receiving ECGdata from an ECG sensor ofthe smartwatch; and

confirming the presence of the arrhythmia based on the ECGdata.

18. The method of claim 17, wherein detecting the presence of the arrhythmia comprises:

receiving motion sensor data from a motion sensor of the smartwatch; and

determine, from motion sensor data, that the useris at rest.

19. The method of claim 18, wherein detecting the presence of the arrhythmia comprises

inputting the PPGdata into a machine learning algorithm trained to detect arrhythmias.

20, The method of claim 18, wherein detecting the presence of the arrhythmia comprises:

determining heartrate variability CHRV”) data from the PPG data; and

detecting, based on the HRVdata, the presence ofthe arrhythmia.

21, The method of claim 20, wherein detecting the presence ofthe arrhythmia comprises

inputting the HRVdata into a machine learning algorithmtrained to detect arrhythmias.

22. The method of claim 21, wherein detecting the presence of the arrhythmia comprises

inputting the motion sensor data with the HRVdata into the machine learning algorithmtrained to

detect arrhythmias.

23. The method of claim 17, further comprising generating a notification of the detected

arrhythmia.
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24. The method of claim 17, further comprising receiving the ECGdatafrom the ECGsensor in&

response to receiving an indication of a user action.

25. A non-transitory computer-readable storage medium inchuding instructions that, when

executed by a processing device, cause the processing device to:

receive PPGdata from a PPGsensorof the smartwatch,

detect by the processing device, based on the PPG data, the presence of an arrhythmia;

receive ECG data from an ECGsensor of the smartwatch; and

confirm the presence ofthe arrhythmia based on the ECG data.

26. The non-transitory computer-readable storage medium of claim 25, wherein the processing

device is further configured to:

extract one or more features from the PPG data; and

detect, based on the one or more features, the presence of the arrhythmia.

27. The non-transitory computer-readable storage medium of claim 26, wherein the one or

more features correspond to an HRVsignal analyzedin a time domain.

28. The non-transitory computer-readable storage medium of claim 26, wherein the one or more

features comprise a nonlinear transform of R-R ratio or R-R ratio statistics with an adaptive

weighting factor.

29. The non-transitory computer-readable storage mediumof claim 26, wherein the one or more

features are features of an HRVsignal analyzed geometrically or in the frequency domain.

30. The non-transitory computer-readable storage medium of claim 25, the processing device

further to receive the ECG data from the ECG sensor in response to receiving an indication of a user

action.
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ABSTRACTOF THE DISCLOSURE

A dashboard centered around arrhythmia or atrial fibrillation tracking is provided. The

dashboard includes a heart or cardiac health score that can be calculated in response to data from the

user such as their ECG and other personal information and cardiac health influencing factors. The

dashboard also provides to the user recommendations or goals, such as daily goals, for the user to

meet and thereby improve their heart or cardiac health score. These goals and recommendations

may be set by the user or a medical professional and routinely updated as his or her heart or cardiac

health score improves or otherwise changes. The dashboard is generally displayed from an

application provided on a smartphoneor tablet computer of the user.
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Application Number Continuity Type Prior Application Number 
Prior Application Status 4569513 | laims. benefit of provisional—e 61969019 2014-03-21

Filing or 371(c) Date
(YYYY-MM-DD)

Remove
 

Application Number Continuity Type Prior Application Number 
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Application Number 
Title of Invention|METHODS AND SYSTEMS FOR ARRHYTHMIA TRACKING AND SCORING

Continuity Type

 

 

 

   
  

Prior Application Status 
  Filing or 371(c) Date

Prior Application Number (YYYY-MM-DD)

4569513 | laims. benefit of provisional -| 61915113 2013-12-12
Additional Domestic Benefit/National Stage Data may be generated within this form Add
by selecting the Add button.

Application Number
     

   

  
 

Foreign Priority Information:

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. Whenpriority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)! the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX 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 applicationis filed, within the time period specified in 37 CFR 1.55(g){1).

  
 

Application Number 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 AIA (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 effectivefiling date on or after March
[] 16, 2013.

NOTE: Byproviding this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined underthefirst inventorto file provisions of the AIA.
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Application Number 
Title of Invention|METHODS AND SYSTEMS FOR ARRHYTHMIA TRACKING AND SCORING  
 

Authorization or Opt-Out of Authorization to Permit Access:

Whenthis Application Data Sheet is properly signed andfiled with the application, applicant has provided written
authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processedwith the INITIALfiling of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

  

 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX)- Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned herebygrantstheUSPTOauthorityto provide the European Patent Office (EPO), the Japan Patent Office
(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People’s Republic of
China (SIPO), the World Intellectual Property Organization (WIPO), and any otherforeign intellectual property office
participating with the USPTOin a bilateral or multilateral priority document exchange agreementin which a foreign
application claiming priority to the instant patent applicationis filed, access to: (1) the instant patent application-as-filed
andits related bibliographic data, (2} any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date offiling of this Authorization. See 37 CFR 1.14(h)
(1).

 

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 (opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO accessto the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
applicationis filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention} requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claimspriority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s}

A. Applicant DOES NOT authorize the USPTOto permit a participating foreign IP office access to the instant
[|] application-as-filed. If this box is checked, the USPTOwill not be providing a participating foreign IP office with

any documents and information identified in subsection 1A above.

B. Applicant DOES NOTauthorize the USPTOto transmit to the EPO any search results from the instant patent
[_] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant

application.

NOTE: Oncethe application has published or is otherwise publicly available, the USPTO may provide accessto the
application in accordance with 37 CFR 1.14.
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Applicant Information:

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

Applicant 4

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
Theinformation to be provided in this section is the name and addressof the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventoris under an obligation to assign the invention, or person
who otherwise showssufficient 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 inventoris obligated to assign, or person who otherwise showssufficient
proprietary interest) together with one or morejoint inventors, then the joint inventor or inventors whoare also the applicant should be
identified in this section.

 

   

 

Clear

@ Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventoris obligated to assign. Person who showssufficient proprietary interest
 
If applicant is the legal representative, indicate the authorityto file the patent application, the inventoris:

[
Nameof the Deceased or Legally Incapacitated Inventor: | |

 

 

 

If the Applicant is an Organization check here. [x]

Crgenvaien were

Mailing Address Information For Applicant:

Address 2

City |MountainView=State/Province US
Country |SePostal Code 94041
Phone Number [|Faxambor|

1

 

  

 
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 assignmentinformation in this section does not substitute for compliance with any requirementof part 3 of Title
37 of CFR to have an assignment recordedby the Office.
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Application Number 
Title of Invention|METHODS AND SYSTEMS FOR ARRHYTHMIA TRACKING AND SCORING

 

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 assigneeis 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:

 
 

 
 

Address1 |
Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address
 

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

 

Signature:
NOTE:This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However,if this Application
Data Sheet is submitted with the INITIALfiling of the application and either box A or B is not checkedin
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access”section, then this form must
also be signed in accordance with 37 CFR 1.14(c}.

This Application Data Sheet must be signed by a patentpractitionerif one or more of the applicantsis a juristic
entity (€.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patentpractitioner, all joint inventors who are the applicant, or one or morejoint inventor-applicants who have been given
powerof attorney (¢.g., see USPTO Form PTO/AIA/81) on behalf ofall joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

 

 

 
 
 

  

Signature_|/Bill Jacobs/ Date (YYYY-MM-DD)) 2019-09-30

First Name illiam D. Last Name acobs,Jr. Registration Number 4758

Additional Signature may be generated within this form by selecting the Add button. Add 
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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 USPTOto 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 USPTO. Time will vary depending uponthe individual case. Any comments on the amountof 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.
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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 requirementsof the Act, please be advised that: (1) the general autherity for the collection ofthis information
is 35 U.S.C. 2(b)(2); (2) furnishing of the informationsolicited 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 mayresult in termination of proceedings or abandonment of
the application or expiration of the patent.

The information provided by youin 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 ofInformation 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 Departmentof Justice to determine whether the Freedom of
Information Act requires disclosure of these records.

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 counselin the course of settlement negotiations.

Arecord in this systern of records may be disclosed, as a routine use, to a Member of Congress submitting a requestinvolving an individual, to whom
the record pertains, when the individual has requested assistance from the Memberwith respect to the subject matter of the record.

Arecordin this system of records may bedisclosed, as a routine use, to a contractor of the Agency having needfor the information in order to perform
acontract. Recipients of information shall be required to comply with the requirementsof the Privacy Act of 1974, as amended, pursuant to 5 U.S.C.
552a(m).

A recordrelated to an International Applicationfiled 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 CooperationTreaty.

Arecordin 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}).

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 GSAas part ofthat agency's responsibility to recommend improvements in records managementpractices and
programs, under authority of44 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 otherrelevant(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, 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 maybe disclosed, subject to the limitations of 37 CFR 1.14, as a routine use,
to the public if the record wasfiled in an application which became abandonedor in which the proceedings were terminated and which applicationis
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may bedisclosed,as a routine use, to a Federal, State, or local law enforcement agency,if the USPTO becomes
aware of a violation or potential viclation of law or regulation.
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DocCode — SCORE

SCORE Placeholder Sheet for IFW Content

Application Number: 16588201 Document Date: 99/30/2019

The presenceofthis form in the IFW record indicates that the following document type wasreceived
in electronic format on the date identified above. This content is stored in the SCOREdatabase.

Since this was an electronic submission, there is no physical artifact folder, no artifact folderis
recorded in PALM, and no paper documentsor physical media exist. The TIFF images in the IFW
record were created from the original documents that are stored in SCORE.

Drawing

At the time of documententry (noted above):
e USPTO employees may access SCORE content via DAV or via the SCORE web page.
e External customers may access SCORE content via PAIR using the Supplemental Content

tab.

Form Revision Date: March 1, 2019
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